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The Kiibler Group belongs today to the
leading specialists worldwide in the
fields of position and motion sensors,
functional safety, counting and process

technology and transmission technology.

Founded in the year 1960 by Fritz Kiibler,
the family business is now led by the
next generation of Gebhard and Lothar
Kiibler.

Ten international group members and
distributors in more than 50 countries
offer local product know-how, service
and advice throughout the world.
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Innovative product and sector solutions,
as well as solutions for functional safety
and a high level of service, are the
reasons behind our global success.

The strict focus on quality ensures the
highest levels of reliability and a long
service life for our products in the field.

Over 450 dedicated people worldwide
make this success possible and ensure
that customers can continue to place
their trust in our company.
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Sample and Repair Service

We manufacture samples of special designs or
according to customer specification within shortest
time. We carry out repair work reliably within a
maximum of 5 days.

10 by 10

We will manufacture and deliver 10 encoders within
10 working days (365 days a year - with the exception
of 24th Dec. until 2nd Jan.)

48 h Express Service

Kiibler online — www.kuebler.com

e Up-to-date product and company information

* Product finder —the selection tool that helps you
finding quickly the suitable product

* Download service for CAD data, software,
operating instructions, certificates and catalogues

¢ You will find comprehensive information about the
basic technical knowledge relating to our products

KDS

We can process your order within 48 hours; we can
ship stock items the same day.

e Simplified orders

e Calculable delivery

e Flexible use of small batch sizes

Tailor-made Solutions — Kiibler Design System (KDS)
OEM Products and Systems (OPS)

on our homepage: www.kuebler.com/basics

Safety Services

e Adapted service packages
¢ Individual customer solutions

We develop jointly with our customers product and
engineering solutions for customer-specific products,
integrated drive solutions, up to complete systems
(sensors, electronics and mechanics).

Whatever your needs, advice, analysis or support for the installation, Kiibler is present on site all over the world with

its Service Center.

Kiibler Germany . +497720 3903 952
Kiibler France +33389534545
Kiibler Italy +39026 423345

Kiibler Poland +48618499902

Kiibler Turkey +90 216 999 9791

Kiibler China +861084710818
Kiibler India +91 8600 147 280
Kiibler USA +1855583 2537
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Position and Motion Sensors Functional Safety

¢ Incremental and Absolute Encoders e Encoders certified up to SIL3/Ple

e Linear Measuring Technology e Modules for safe Drive Monitoring

¢ Inclinometers e System Solutions for safe processing of
e Connection Technology Safety Sensors

e Adapted Service Packages

Transmission Technology Counters and Process Devices

* Slip Rings e Pulse Counters and Preset Counters
e Optical Fibre Signal Transmission Modules e Hour Meters and Timers

e Cables, Connectors and pre-assembled Cordsets ¢ Frequency Meters and Tachometers

e Combination Time and Energy Meters

e Position Displays

e Process Displays and Controllers for Temperature,
Analogue Signals and Strain-Gauge

e Setpoint Adjuster

We offer Solutions for the following Industries:

MOBILE

The high performance level and reliability of the Kiibler products are based on our long experience in these demanding application
sectors. Learn more about our application-specific solutions under:

www.kuebler.com/industries
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Incremental encoders = 28 & l2lglalsl el & 2 sl s & | & g &
Miniature, optical
24 6 -20 ... +85 5..24
2400 (shaft) — e 1024 s - - - 12.000 IP64 cable 160« o@)us 48
- 8..30
2420 (hollow shaft) [0.94] [0.24) [4...+185]
Miniature, magnetic 21 6 20485
2430 (shaft) [0.94] e — 256 - ¢ - - [0.24] 12.000 -4 ";185] IP67 cable 5 300 - - 51
2440 (hollow shaft) : ’
Compact, optical
SendixBase KISA0 (shaft) 40 — = 2500 = <+ - - [083” 4.500 [_io";;g] P64 cable (.0 250 + @ 54
Sendix Base KIH40 (hollow s.) ’
Compact, optical 5
3610 (shaft) ey -t 2500+ o = = 8000 PR ipes N 516 300+ (@ 8
3620 (hollow shaft) ’ ’ 8..30
Compact, optical plastic 5
=2 housing 37 . . . . _ 8 -20...470 . :
3700 (shaft) [1.46] 1.024 [0.31] 6.000 [4... +158] IP65 cable 1%"'3300 250 Ay 61
3720 (hollow shaft)

e Standard, optical 15 cable . @

g? o 58 [0.59] -40... +85 M12 XSRS
i?) 2 Sendix 5000 (shaft) (2.28] ~ e 5000 ¢ e - 15.87 12.000 [-40.... +185] IP67 M23 5..30 300 - @ 65
. : . : : 10...30

Sendix 5020 (hollow shaft) [5/8"] MIL bin
Standard, optical
high temperature % oo e . - - [0157] 12009 2010 oo °,\";‘Ig'; a0 e o@D 75
5803 (shaft) [2.28] : : U [-4...+230] wiL 1030 '
5823 (hollow shaft)
Standard, optical
sine wave output + zero pulse 58 . N N R -20...+85 cable 5 .
5804 (shaft) [2.28] 000 0471 12000 (4 ey P85 iog 1050 180 ¢ @ 80
5824 (hollow shaft)
Standard, optical
sine wave output, 58 1024 15 -40...+90 cable 5 (@
highly interpolable (2.28] ~ e and - - e - 0.59] 12.000 [-40... +194] P67 Mi2 1030 400 - 84
Sendix 5814 (shaft) ' 2.048 ' @w
Sendix 5834 (hollow shaft)
f.t: : Svaarjé Zzttlpcjtl 1.024 bl °@"s

, . cable
SiL2/PLd [2538] -« and - - o+ - [01:5] fzogg[/] [:(?:133] pes M1z L 0o a0 o €, 87
Sendix SIL 5814FS2 (shaft) ’ 2.048 ’ ’ M23 sa
Sendix SIL5834FS2 (hollows.) d
S.tandard, optical o2t c@us
sine wave output, 58 . 14 9.000/ -40..+90 cable 5
SIL3/PLe Dogl ~ C A = =t = e 1000 (0. arga P65 MI2 0% o0 a00 €, 9
Sendix SIL5814FS3 (shaft) ' 2.048 ' ' M23 Sa
Sendix SIL5834FS3 (hollows.) e
Standard, optical
high resolution 58 12 -20 ... +105 cable 5
5805 (shaft) (208 ~ ° 38000 = 7 oan 2% 1y aan P88 w2z 1030 800 (@ 99

5825 (hollow shaft)

6 www.kuebler.com © Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Incremental encoders = 28 & 2l8lalal & K sl = & | & g &
@. . Standard, optical 5 @
ﬁn_# stainless-steel 58 15 -40...+85 cable ¢ us
— “ﬁ" Sendix 5006 (shaft) [2.28] ~ 2000 ~ o591 %0 1404185 P72 150"'3300 300 & 103
? Sendix 5026 (hollow shaft) i
Standard, optical
58 28 -20... 470 cable 5
large hollow shaft — ¢ 5000 e < - 2.500 IP64 300 - - 107
5821 (hollow shaft) [2.28] [1.10] [-4...+158] M12  8..30
Standard, optical 70 40 460 5 @
ATEX/IECEx — zone 1/21 [2.76] ~ e 5000 e < - - 6.000 (40 "'+140] IP67 cable 5..30 300 - 110
Sendix 7000 (shaft) ’ 10...30 @
Standard, optical 1.024 5 @
ATEX/IECEx —zone 1/21 0 o and - - o« - 000 980 per cable 5..30 400 - @ 13
SIL2/PLd [2.76] 2048 [-40... +140] 10...30 s o
Sendix SIL 7014FS2 (shaft) 2.}
Standard, optical 1024 @
ATEX/IECEx —zone 1/21 70 ) -40... +60 5
SIL3/PLe [2.76] zagfs N = 8000 o i14q) 'PO7 cable g4 gg 400 § 16
Sendix SIL 7014FS3 (shaft) : .
Standard,optlca'l . 70 40 +60 5 @
ATEX/ IECEX — mining [2.76] ~ e 5000 - < - - 6000 [-40.... +140] IP67 cable 10...30 300 - 119
Sendix 7100 (shaft) ’ -t @
. cable 5
Large hollow shaft, optical 100 42 -40...+70
~ + 5000 ¢ o 3.000 P65 M12 5..30 300 < o@D 122
A020 (hollow shaft) [3.94] [1.65] [-40... +140] M23  10...30
o, % Large hollow shaft, optical 100 m .40 +80 c'\ejltilze 5 c@"s
6! ﬁ:’? robust (3.94] — o 5000 e o o [1.65] 6.000 [-40 "'+”6] IP65 M23 5..30 300 -~
i AO02H (hollow shaft) : ’ 10...30
MIL
= R Heavy D ical 115 40...+100 5..30
EE) i eavy Duty, optica B - B _ B -40 ... + n 9. .
S t Sendix H100 (shaft) [4.53] 3.600 6000 4o 1o19) 'PBE cable™ 4~ 5g 300 €. 133
cable "
Heavy Duty, optical 100 . . . 28 -40...+100 M12 5 .
Sendix H120 (hollow shaft) [3.94] 5.000 [1.10] HIL [-40...+212] 17 M23 10...30 300 ®2’“ LED
LWL
Bearingless, magnetic 16x10
-20 ... 48..2
RI20/Limes LI20 [063x « - 3600 <+ -+ - [13103] 12.000 [_40 +J1r$f?] IP67 cable 42 33 250 - 143
(hollow shaft) 0.39] ' o
Bearingless, magnetic 16x10
with zero pulse 30 -20...+80 4.8..26
RI50/Limes LI50 [gg:}x 3600 = pag 3000 (4 sigg 'PO7 cable g gg 250 - B

(hollow shaft)

1) With terminal box
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Absolute encoders E 2 82ES 2 2 £ 3 g §| 3 - g | .
. S S|l 2|l=|a < s = © ° = = =4
Singleturn = 2 &elgla & I&l 2| & © gl =1 & S
%r Miniat .
E _ Inlature, magnetic i}
*’L—, ™ 2450 (shaft) [02:4] . 12« - - - - 12000 [10;8855] IP67 cable 5 - 152
“&d7 2470 (hollow shaft) '
T Compact, magnetic
.1.’.%;;-. analogue ¥, b.2mA 40485 o cable 10..30 @ 155
‘ﬁ.’:’"‘ Sendix 3651 (shaft) [1.43] .10V “FF [-40... +185] M12 15...30 @
\ Sendix 3671 (hollow shaft) wm
'Jl-"a Compact, optical .
36 SinCos -40...+90 cable 5
A= Sendix F3653 (shaft) e A . 12.000 P67 o (@) 168
‘E@- Sendix F3673 (hollow shaft) )] i R R 10 - 30
T Standard, optical
:Q""UF-}L-.; paralell / analogue 58 _ . . _ -20...+85 cable 5 .
() 5850 (shaft) [2.28] E -~ 20mA 12000 [ ey P98 pag 10,50 * @ 178
- 5870 (hollow shaft)
e Standard, optical
:Q‘-‘u%u paralell, highspeed 58 . . B . _ -20... +85 cable 5 .
ﬁ:_g'_' 5852 (shaft) [2.28] 14 12000 4 ags) P8 m2s 1030 “@"s 183
-’ 5872 (hollow shaft)
Standard, optical . cable c us
Sendix 5853 (shaft) [2558] B A T i’gfz"zs 12.000 [:(?:1992] P67 M12 10530 . ® 186
Sendix 5873 (hollow shaft) ' M23 @W
Standard, optical c@"s
SIL2/PLd 58 . 9.000/ -40...+90 cable 5
Sendix SIL5853FS2 (shaft)  [2.28] 1 -~ SinCos ) 000 0. +1941 P55 w23 10..30 €., 193
H S
Sendix SIL5873FS2 (Hollow s.) ad
Standard, optical c@us
SIL3/PLe 58 . 9.000/ -40...+90 cable 5
Sendix SIL5853FS3 (shaft)  [2.28] 1 -~ SinCos ) 000 0. +1941 "T85 M2z 10..30 €. 199
Sendix SIL 5873FS3 (hollow s.) .
. Standard, optical @
e stainless-steel 58 -20...+80 cable 5 eLus
; ? - e 14 e - = . - ) IP67 .
&ﬁ "B 581/ paralell [2.28] 6000 4 176 P87 M1z 10..30 228
.

5876 (hollow shaft)

o
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Absolute encoders £E| 2|8 2 E|lZ 8|8 £ |3 g S| % | 5 |2 8 |
H 5|8 |2 ‘,:, a s £ é @ £ ° 2 2 = >
Singleturn = l2l828lal Il 2 1 &1 & s = & g | &
Standard, optical 70 .10 +60 @
ATEX/IECEx — zone 1/21 276 e 17 o o - - - 6.000 (-40.... +140] IP67 cable 10...30 e — 232
Sendix 7053 (shaft) ' =
Standard, optical
ATEX/IECEx —zone 1/21 70 _ - IR B B -40...+60 . TECEx|
SIL2/PLd 2.76] 17 SinCos 6.000 [-40.... +140] IP67 cable 10...30 i 235
. S|
Sendix SIL 7053FS2 (shaft) .
Standard, optical
ATEX/IECEx — zone 1/21 70 . > IR . -40...+60 . TECEX,
SIL3/PLe [2.76] ~ 17 SinCos 6.000 [-40.... +140] IP67 cable 10...30 T 239
. s
Sendix SIL 7053FS3 (shaft) .
Standard, optical
ATEX/IECEX — mining [2736] — e 17 o - - - 6.000 [::l;];i[[)]] IP67 cable 10...30 ry 249
Sendix 7153 (shaft) ’ IE
— o =
S |3 o
'E' i ? = OC (&)
E ||V = - ‘© = Q £
E || £ c =] = > 8
s | 3| s <| E H % 5 k= =
2 |23 5 |e|E = | = e E| £ |3
Absolute encoders 2| 2|2 =8|8 - K 5| & 2 & S S o @
. sl |2l < | = |E £ [ = ° @ ES <
Singleturn ElE g 53588 E 3 3 g g3 5 2| B |
. [=) - @ o o
Fieldbus s 2 &SISIElEIE& & & E1El &8 ® & |8
Iy ﬁ,ﬁ%‘,___ Compact, magnetic 36 00 .. +85 cable
J"‘."fe“*‘ Sendix M3658 (shaft) nay t -t ot - - - oo Lot pesk U0 830 o @), 160
WA gondix M3678 (hollow shaft) 1
“:3 Compact, optical
s Sendix F3658 (shaft) “31?3] — e e - - =~ 16 12.000 [233188‘2] P67 cable 10..30 + (@D 174
S5 sendixF3678 (hollow shaft) -
Standard, optical 58 -40 +80 cable n@us
Sendix 5858 (shaft) [2.28] ~ e o — o o o 16 9.000 [-40... +176] P67 M12  10..30 - 205
Sendix 5878 (hollow shaft) ' M23 @mz
Standard, optical 20 .40 . +60 @
ATEX/IECEx —zone 1/21 2.76] ~ e ¢ -— o — — 16 6.000 (-40.... +140] IP67 cable 10..30 - 243
Sendix 7058 (shaft) ’ I
Standard,optlcgl- 70 40 +60 @
ATEX/IECEX — mining [2.76] ~ e ¢ — o — — 16 6.000 [(-40.... +140] IP67 cable 10..30 252
Sendix 7158 (shaft) ’ @
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% | 8|5 & 8 3 S = s s| 8| = |F
S |<|8 £ S = e £ ; o £ £ = S
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Absolut d 21g|S| £ |5(&| &8 | & E g | 2| 8| 3 |2 %
n r c| 3 |=|.E = = @ © S 5 S o
Sq ute encoaders g % % s | E 2 é z 3 5 g H § | £ e
Multiturn = 2l8l & 18lal £ | 2| & K gl = & g | &
W Compact, magnetic M pending
L mechanical multiturn 36 . . _ . B -40...+85 cable 10..30 |
Sendix M3661 (shaft) [1.42] 12416 ) 6000 %0 ligry P iz 1530 * @ 260
Sendix M3681 (hollow shaft) G
€.
W Compact, magnetic pending
Ly mechanical multiturn 6 - B _ _ -40...+85 cable .
Sendix M3663 (shaft) [1.42] 12 5000 o " igsy P7 Tz 1030 ¢ <@ 256
Sendix M3683 (hollow shaft) S
€.
ol Compact, optical
oy electronic multiturn 36 SinCos -40...+90 cable 5
J%;! &- Sendix F3663 (shaft) nag ~ 07 = sz 12000 (g gy PO g 10 g0 ¢ <@ 278
A o Sendix F3683 (hollow shaft)
; Standard, optical bl @
= ) . . cable c(U)us
¥ mechanical multiturn 58 - R _ SinCos -40...+90 5 .
) Sendix 5863 (shaft) [2.28] 17412 Rsa22 12000 [ 45 1941 PO m;?a 0.3 ° gy 281
- Sendix 5883 (hollow shaft) 2
Standard, optical
#{i mechanical multiturn o 0. .0 cable B g"s
Zailte  SIL2/PLd — e 17412 ¢ + - SinCos ., P IP65 . 294
)T . 12.000 [-40... M23 10...30 22
:L- Sendix SIL5863FS2 (shaft) 1 220) [-40... +194] @
Sendix SIL5883FS2 (hollows.) d
. Standard, optical
e mechanical multiturn 68 . o0 cavie I c@"s
Wil SILs/Ple 2g) ~ ° 720 0 = SinCos 19000 a0 4198 P®° M23 10..30 ° €., 300
e 8 Sendix SIL5863FS3 (shaft) sa
Sendix SIL5883FS3 (hollow s.) €
@ . Standard, optical
e . . . cable c@us
¥ electronic multiturn 58 - R _ SinCos -40...+85 5 .
B Sendix F5863 (shaft) [2.28] 17+24 Rsaz2 12000 4o Lqgs) PE7 MI2 44 g9 306
Sendix F5883 (hollow shaft) M23 i
- endix ollow sha

10 www.kuebler.com © Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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S 3]e| % ° g £ g % 5 £ _E'
2123 £ @8 5 £ © £ 2 = 5
] <13 = ] *E = < H = s 2 © »
212|S) & |5/& ¢ £ & 2 | 8 2 |2 s
Absolute encoders E 28| 2 |E & = 3 g g | S 8 & 8 | o
. 8|2 E|l 2 |z|l2 5 @ £ 5 a H s | =
Multiturn =218 & |8lal = & K e | =21 & g &
Standard, optical @
mechanical multiturn 70 -40...+60
ATEX/IECEx — zone 1/21 [2.76] 17+12 - 8000 5 e PE7 cable 10..30 @ 348
Sendix 7063 (shaft) =
Standard, optical @
mechanical multiturn 70 40460
ATEX/IECEx —zone 1/21 e 17412 <+ < SinCos 6.000 IP67 cable 10..30 4 351
[2.76] [-40 ... +140] =
SIL2/PLd sa
Sendix SIL 7063FS2 (shaft) d
Standard, optical @
mechanical multiturn 70 40460
ATEX/IECEx —zone 1/21 e 17412 ¢ < SinCos 6.000 IP67 cable 10..30 @ 355
[2.76] [-40... +140] =
SIL3/PLe sa
Sendix SIL 7063FS3 (shaft) e
Standard, optical
mechanical multiturn 70 -40...+60
ATEX/IECEx — mining [2.76] 17+12 - 6.000 [-40... +140] IP67 I 1030 TECEx 365
Sendix 7163 (shaft) =
fw Large hollow shaft,
L optical / magnetic, 90 -20...+70 cable 4.75...30
b . o . _ .
“‘j ’ﬁ programmable [3.54] 13+12 6.000 [-4...+158] P65 M23 5..30 c@us 381

9081 (Large hollow shaft)
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222 @ e
HEEE - .8z
E | e 3| = £ =] ° > 8
13| e| % E & x| §| = |=
122 £ |ais Bl |el = & |EIE| oz
Absolute encoders %22 § |=|2|8|3 akl & 2 §| 8| S || ¢
. s |s | Z = = g = ©
Multiturn 2|85 £ 55283832 3 s | g% é 2 s |,
’ s |2 = 2 |Z2|2|o|5|8|8|e ® £ e =2 = 2
Fieldbus SISI8 & |5ISIgl&IglgElgEl &1 & |81 581 &8 1B 5 |8
e.
= e1
’ \ﬁ&“‘— Compact, magnetic g
* mechanical multiturn, 36« - 14424 o — — — — _ _ 6000 -40... +85 P67 cable 1030 @ m
Sendix M3668 (shaft) T [-40... +185] M12 T ¢ endin"s
Sendix M3688 (hollow shaft) iy
€.
:#a Compact, optical
E electronic multiturn 36 -40...+80
'ﬂ‘w Sendix F3668 (shaft) {4y ~ * 16 - = = = = = 12000 [0 00 16T cable 10...30 €, 282
b Sendix F3688 (hollow shaft)
@»—c‘ . Standard, optical
a° _k ) electronic multiturn 58 16416 » — — — o — — 12.000 -40...+85 P67 cable 1030 o °@“s 312
% Sendix F5868 (shaft) [2.28] ' [-40... +185] M12 @
= Sendix F5888 (hollow shaft) L
.@ Standard, optical
cable
5 mechanical multiturn 58 -40... +60 “@“5
qf&@ Sendix 5868 (shaft) [2.28] 16:+12 . 9.000 [-40 ... +140] P67 slzlb]-zn 10...30 @ 322
- Sendix 5888 (hollow shaft) w
Standard, optical @
mechanical multiturn 70 -40 ... +60
ATEX// IECEx — zone 1/21 [2.76] - 16 +12 - - - - - 6.000 [-40 .. +140] IP67 cable 10...30 @ 359
Sendix 7068 (shaft) =
Standard, optical @
mechanical multiturn 70 -10... 470
ATEX/IECEX — mining 7e) ~ ° 18H12 0 m ot m o o = B000 g, gy P67 cable 10...30 Tecex [
Sendix 7168 (shaft) =
“\ﬁ. N Large hollow shaft, 90 cable
.‘LI o optical/magnetic Bsa ~ * 13120 - e e = - - 6000 10..470 IPs (\0F 10..30 @) 374

9080 (large hollow shaft)

12 www.kuebler.com © Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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£ = £ §/S| 8 |8|a| & S S || =
. . ; ; S |2 ¢ £ . 2 |8 =
Linear measuring g % 5 c |2|§ £ E|2 3 £ 5] 8 |8 E
E @ S8 £ |g|&l = £ E E |£| 8
Magnetlc measurement Z S = H 5§ = =3 E;a ;.’. e b °l &
e Q n £ = = 17} 7] ] ° o o
system s 2 & s |E/2] 2 |22 & & sl F e
...—”;’ Incremerz]ntadl depl.onrtrLeas. 10x25x40 2. 80
E sensor head, eng - . B . -20 ...+ .
¥ magnetic band = 0.08mm 10 10.39x0.98 % [-4...+176] P69k Redle EaY
Limes LI20/B1 for Im x1.57]
Incremental dep. on meas. 10x25x40
sensor head, length -20... +80
magnetic band & 0.1mm 5 [0.39x0.98 - - . 16 [-4 ... +176] P63k Regly k)
Limes LI50/B2 for m x1.57]
Absolute dep. on meas. 16x30x70 10 . +70
sensor head, length .
magnetic band 8 0.03mm ! (0.63x1.18 " [:11;8] e e
Limes LA10/BA1 for Im x2.78]
Absolute dep. on meas. 24x26x75 10 +70
sensor head, length
magnetic band 20 0.177mm 10 [084x1.02 = - - 4 [:11:8] P40 REckle 396
Limes LA50/BAS for m x2.95]
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— = £ o
_ S ng_ £ &
£ 1] ‘E = % £ =
£ £ £ N ] g » g > 5 8
£ x| B s 2 £ |2/5/3| £ || §|°8
Li i R : |3 E |2 & g |E| g
Inear measuring £ = E § E ; @ :ﬂ_,-# § .3 5 S @
hnol = s E £ E ] s|=3| &2 @ B s S
technology . E 0§ |8 B % B (B i £ fl:z~c:
Draw wire mechanics s 2 & a £ =2 [=lzl&] & & = £
@ . +0.1% 32.45 x 40.7 x 4..20mA
\',Jv:;‘]"’a‘;";:f)e::‘;gﬁgfo 0.6 ofmeasuring 0.15 28.6 ~ 0..10VDC - - 08 ['_LO";:;BS] IP50 cable 400
9 range [1.28x 1.60 x 1.13] 100
0
Draw wire encoder A40 1 ofnfé];u/:in 01 40x40xmax.72 46"2?0”\1/A ~ _ 08 -20...+90 IP50 cable 402
with analogue sensor range g% [1.57 x 1.57 x 3.90] 1”(ik0 [-4..4194] IP65
H 0
\?vri:r‘:ve\::’:;d:?iﬁdemw 1.25 of;((]ag:ufin 0.5 O0xS0xmax.99 46"2?0va e o qp 20485 oy cable 0
analogue sensor . range ‘. [1.97x1.97x3.90] 1kQ [-4... +185] M12
. £0.1% 32.45 x 40.7 x 4..20mA
\[A)I’ifr‘:"ir‘:"’:':::grffa‘:ee’n‘c\zger 2 ofmeasuring 0.15 28.6 ¢ 0..10VDC - - 08 ['_LO";;}S] IP45 cable o 407
range [1.28x1.60x 1.13] 10kQ
0
Draw wire encoder A41 9 ofnf(?;u/:in 01 40x40 xmax. 72 . 46"2?0va . -20...+90 IP50 cable + 402
with analogue sensor range g = [1.57 x1.57 x 2.83] 1"(ik0  [-4..4194] IP65
0
Draw wire encoder A41 2 of;%:sﬁuf)in 0.15 41x41xmax.96.3 04."1200VmDAC .« .o -10...+80 P50 cable - 409
with absolute encoder range g [1.61x1.61x3.79] m10kQ [-4...+176]
Draw wire encoder B75 £0.35% 75x75x 4..20mA 40 +80
with encoder or 3 ofmeasuring 0.15 max. 127.4 - 0..10vDC - - 08 (40 '"+”6] IP65 cable < 41
analogue sensor range [2.95x2.95x5.02] 10kQ
Draw wire encoder B80 +0.05% 4..20mA cable
with encoder or 3  ofmeasuring 0.05 80xB0xmax.144 8 0..10V = « 10 20...+90 IP67 M12 - 414
[3.15x 3.15x 5.67] [-4...+194]
analogue sensor range 1kQ M23
0,
Draw wire encoder C105 +01 A). 105x85x -20 ... +80
with encoder 6 ofmeasuring 0.1 max. 163 o - e o 3 [4..4176] cable < 417
range [4.13x 3.35x6.42]
Draw wire encoder C120 +£0.05% 120x120x 4..20mA 20 .. +90 cable
with encoder or 6 of measuring 0.08 max. 136 e 0..10V e ¢ 10 (4 ";194] IP67 M12 419
analogue sensor range [4.72x4.72 x5.35] 1kQ M23
Draw wire encoder D135 +0.05% ]ri5a§1§158x 4..20mA 20 +90 cable
with encoder or 42.5 of measuring 0.08 ) e 0..10V e« < 10 IP67 M12 422
[5.32x5.32x [-4...+194]
analogue sensor range 12.52] 1kQ M23
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Linear measuring 2 E 3 5 |E/8 3 |55 ¢ S g 2 Z2|e
3 (=] (=N
technology = < & s |2/2] 2 |2l1] & e &l & £
. ) cable
Lift measuring
. dep.on -20...+85 M12
Is.\I(;;emforshaftcopylng 53  +0.5mm 0.1 type - 6m/s (4. +185] P67 M23 427
MIL
;ﬁ:?:er::jrslzn:\?hlszl T4x50x52 2.000 -20...+80
Surng o £0015° 01 [291x197 o o - - — S0 Rt ipga cable o 429
system, incremental min' [-4...+176]
) x2.05]
incl. encoder
. o
i
incremental / absolute ) 0.5mm 0.1 dep.on [N - e — 05m/s 20...+80 IP67 B . 430
. rack [-4...+176] M23
incl. encoder/ preset
MIL
counter
I\;vei:s:erzzjrsilégr\]/shk;ls dep. on the cable
incremental / absolute o +0.015° 0.1 measuring * - ¢ - 200? -20...+80 IP67 e . 431
o ! min" [-4... +176] M23
incl. encoder/ preset wheel MIL
counter
— S
o ko
= S g
= o
% 2 = g | .
E £ g » > s | S
3 % £ g = | g < | 5| %
= x © = - @ = © ] £
s | g | E » s g o E | 2| 8
= E = = < = ] = s ot
£ by 2 .2 ) S| = ® 2 I [}
= - = o A - ==
2 £ E] 2 E] 2 = @ © s S
g § |3 2 2 |2/ 8| g HEREIE
- [ -] (=9
Inclinometers s | & | & a = 3| & 2 & | = £
@ Inclinometer
MEMS, capacitive o o o 60x30x20 4..20mA -30... 470 .
’ analogue 305" B [2.36x1.18x0.79]  0.1..4.9V 01 [-24...+158] M2 438
1S40, 1-dimensional
Inclinometer
. 4..20mA
MEMS, capacitive +60° 05 ose  00X30x20  pp v - on B0tT0 ipge w1z o a0
analogue [2.36x1.18x 0.79] 29 . 989% [-24 ... +158]
1S40, 2-dimensional B
@ Inclinometer
MEMS, capacitive o o . 68x42.5x425 . -40...480 .
CANopen 360 +0.5 0 [2.68x1.67 x 1.67] 01 [-40... +176] B M2 a4z
1S60, 1-dimensional
Inclinometer
MEMS, capacitive R R ., 68x42.5x425 . -40...+80 .
_ CANopen il 0.5 i [2.68x1.67 x 1.67] by [-40... +176] Loy M1 a4
1S60, 2-dimensional
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L
2| .
~ £ 3 @
: = | B
= = 2 8
Connection technology o | 2| o 3 E £ E
= = = = [ ]
Cable, unprepared, cut to 8| 8|8 a = g 2 o
o 5| g s | £ %] ¢
length z |2 | & S 8 k] k] £
= . 5x0.14[AWG25] approx. 4.7
= - . . = . = 44
e 5 core + shield 5x0.75 [AWG18] approx.7.5 8
— 8 core + shield - . - 8x0.14[AWG25] approx. 5.5 - . 448
:;""?'E) 10 core + shield - . - 4x2x0.25[AWG23] +2x 1[AWG17]  approx. 7.9 . . 448
) 10x 0.14 [AWG25] + 2x 0.5 [AWG20]  approx. 6.9
e 12x0.14 [AWG25] approx. 6.7
12 core + shield . . . 6x2x0.14 [AWG25] approx. 7.5 . . 449
5x2x0.14[AWG25] + 2x 0.5[AWG20] approx. 8.5
6x2x0.14 [AWG25] approx. 7.3
wimeeel  18core + shield - . 18 x 0.14 [AWG25] approx.78 - . w9
[N vl Ez\(/JiI::IeBNUeSt bP 2x0.34[AWG25] approx. 7.6
: 2x0.52[AWG20] +2x 1.04 [AWG17]  approx. 8.4
CANopen . . - . U 450
3x2x0.25[AWG23] approx. 6.2
EtherCAT/PROFINET 10 2x2x0.34 [AWG22] approx. 4.8
EtherNet IP : pprox. 2.
=
3 E 5 | g
< £ = s =
E = A - T
2 2 S 3
= g S| = | = | a
g o 2 £ S| 2| §| 2
- — =
Connection technology z = e 2| 2| 2| 2 o
g H = = = = = =
Connectors, self-assembly = 2 S S a1l 2| 8| &
x 4\
: B o M12 4/5/8/12 Metal Screw terminals 6-8 © . 0 . 451
M23 12/17 Metal Solder pins 5.5-10.5 . - . - 467
MIL 7/10 Metal Solder pins 5-8 . - - - 473
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Cordsets, pre-assembled z 2l &1 &1 &l ] &8/ &8 &8 | & &
g
with M12 connector . . - - U . . . . . 457
with M23 connector o . 3 - 3 - 3 . - o 469
Simplex patch cable _ _ _ . . B . . _ _ 139
optical fibre 483
with Sub-D connector - . - - - . - - . - 474
£
£ =
3 N ey 2 £
= >~ o, > =
.E = © £ g
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=) @ e = H
‘B = S = e
ical fi issi g £ g £ 2 8
Optical fibre transmission £ g b= g 5 5 o
[} =
modules (LWL) = = 5 & & e | &
Optical fibre module,
. RS422 -10... 460 5
Lr:’zrl-emental HTL 1.000 400 [-14... +140] 10...30 2 483
_.f Optical fibre module, 10 +70 5
e absolute SSI 2.000 1.000 1 485
LWLA [-14...+158] 10...30
Yt
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Basics

Encoders can be used in applications, where In principle we can supply all encoders, whether
length, positions, speed or an angular position are with a solid shaft or in a hollow shaft version.
measured. They transform mechanical movements
into electrical signals and can be divided into incre-
mental and absolute measuring systems.

Using a hollow shaft encoder saves up 30 % of costs
and up to 50 % of the required space compared to a

shaft encoder. This is achieved by avoiding additio- EE}

Incremental encoders generate pulses, where the nal couplings, brackets and other assembly aids. @
number of pulses can be a measure of speed, length .
L To mount a hollow shaft encoder it just needs to be | -+ -+
or position. ; ; : i \
pushed onto the shaft, clamped, and in the simplest _K T
In absolute encoders, every position corresponds case prevented from rotating by using a cylinder ) 3&% "E\ | iﬁ
to an unique code pattern. No reference runs after pin. Moreover, in principle, hollow shaft encoders R L 4 i r=::

starting-up are necessary as with incremental require less installation depth. ‘ i
systems. Safety is increased and the time taken for

reference runs is saved.

Application examples

Angular measurement Positioning Detecting of fork’s position

Detecting of position Angular measurement Velocity measurement
e.g. in drive engineering l--":.##ﬂ.“q---'“\
(geared motors) b .,
g .H‘:'"‘H“ 3 _,-_-: .\L\ e,
P B
- - o = -~
a-i’-; Sy cE 4
N oy
T Lo [ |
[ i e & 1
o !
A g .
5 -l‘"____:fl'- ! q III .-":[T-..
o : T
g{ SV R i ;j
- 5 | T S
| deieb =
A
el
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Assembly and function

Optical scanning (incremental)

A disc fitted with a grating, having a code pattern
of slits and bars, is mounted so that it can rotate
between an LED and a receiver.

The light emitted by the LED is modulated by the
mask and grating and then strikes the receiver, which
produces a signal proportional to the luminosity.

When the disc rotates this signal has a shape that
approximates to a sine wave.

Optical scanning (absolut)

The light that is emitted by an LED is modulated by a
code pattern, which is applied to a rotating disc; this
is scanned by a special Kiibler Opto ASIC. A unique
bit pattern is assigned to each position and this is
generally available as Gray Code.

The advantage, compared with incremental
encoders, lies in the fact that any movement of the
shaft whilst voltage is not applied is immediately
detected when power is re-applied, ensuring the
correct position is always available.

Magnetic scanning

The magnetic field created by a rotating permanent
magnet is scanned by a sensor ASIC. Each angular
position has underlying field vectors, which are
converted by the ASIC into incremental signals.

Depending on the version, this signal will be emitted
as an incremental signal or in absolute form as a

SSI,0...10V, 4 ... 20 mA signal or as a fieldbus signal.

Receiver
Mask
LED

Grating

Magnet

magn. Sensor ASIC

Limes rotary / Limes ring

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

The Limes rotary magnetic measuring systems are
suitable for machines and plants where installation
space is tight.

The bearingless and non-contact measuring
principle allows error-free operation in
environmental conditions that require a high IP
protection level (up to IP69k) or high rotary speeds.

www.kuebler.com 19
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Processing of the signals
(optical, incremental encoders)

(Kubler

The sine wave signals are then processed in a spe-
cially designed electronic circuitry. Most controllers
require square-wave signals on their input.

The signals are therefore pre-processed accordingly
in the encoder and made available using various
output circuits depending on the application.

Number of channels

20

www.kuebler.com

Encoders with one output channel:

Encoders with one output channel are used where
no direction sensing is needed, e.g. speed control or
length measuring.

Encoders with two output channels:

Applications, where the direction of rotation should
be sensed, e.g. positioning, require encoders with

two channels A and B being shifted 90° out of phase.

By detecting the phase shift, the direction can be
determined.

¢ Shaft turning clockwise, top-view of shaft/ for
hollow shaft encoders, viewing the flange

* Inverted signals available
t, = rise time
t; = fall time

907 £207 B

Encoders with three output channels:

In addition to the two channels A and B a zero pulse

is available, which occurs once per revolution and

is usually used for the reference run (zero point

calibration) of a machine.

¢ Shaft turning clockwise, top-view of shaft / for
hollow shaft encoders, viewing the flange

¢ Inverted signals available

¢ 0 pulseislinked to AND with channel A and B
t, = rise time
t; = fall time

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Multiplication of pulses

The resolution of a two channel encoder can be
multiplied by two or four using special edge
detection circuitry.

An encoder with physically 5000 pulses per revolu-
tion can generate 20000 pulses per revolution using
this technique.

Inverted signals

When used in environments, with a lot of electrical
noise and/or if very long cable distances are re-
quired, we recommend using encoders with inverted
(complementary) signals.

These signals are always available with output
circuits of the RS422 type and sine wave outputs or
optionally with push-pull outputs.

Resolution

The required angular or linear resolution of a
application determines the number of pulses per
revolution. Linear movements must first be convert-
ed into rotary, for example by means of a spindle.

Example:

An encoder is equipped with a measuring wheel.
Every revolution corresponds to a distance of
200 mm (circumference). The accuracy should be
0.1 mm. What is the required resolution (ppr)?

given: ¢ Circumference of the measuring
wheel =200 mm
e Accuracy of the system = 0.1 mm
wanted: ¢ Resolution of the encoder [ppr] "
. Circumference
Resolution= ————

Accuracy

The required resolution would be 2000 ppr "\

Pulse frequency

1) ppr = Pulses per revolution

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

The required pulse frequency can be calculated as
a result of the number of pulses per revolution (ppr)
and the maximum speed (rpm). The maximum pulse
frequency is shown in the data sheet specifications
for each encoder.

Generally this is 300 KHz, but can be up to 800 KHz
with high-resolution encoders.

Example:
given: e Speed = 3000 min-!

* Resolution of the encoder= 1000 ppr "
wanted: ¢ Required pulse frequency of the

encoder

Speed x Resolution

Pulse frequency = m

The required pulse frequency is thus 50 KHz. This
can now be compared with the maximum possible
pulse frequency of the desired encoder.

This diagram can be used to estimate the required pulse frequency

ppr = 5000 ppr = 2500

~ 350
= /
=
S 300 / //
=
(=2
=
g 250 g
=
] / /
3 ppr=1024
= 200 /
o
o

150 /

100 ~ / ppr =512

50 / / _— | ppr = 250

—
0 2000 4000 6000 8000 10000 12000
speed [min]
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Sensor outputs

With long cable runs, the inherent resistance of the
cables can lead to a situation where insufficient
supply voltage is available to the encoder.

Using the sensor outputs of the encoder, the voltage
present can be measured and if necessary increased
accordingly.

Digital outputs

The sine wave signal from the optical system is first
digitised to have square wave signals available.

¢ Shaft turning clockwise, top view of shaft
* Inverted signals are available
e 0pulse is linked to AND with channel A and B

To transmit the signals there are two possible out-
puts available. RS422 (TTL compatible) or push-pull.

When choosing the suitable output for the applica-
tion the following points have to be considered:

e The corresponding unit/ controller the encoder
will be connected to

e The required cable length

* The sensitivity against electrical noise or other
interference

Push-pull outputs (HTL)

Push-pull outputs are suitable for count interface
cards, electronic counters or PLC inputs. They are
available in two versions:

Push-pull:

e Push-pull with integrated wave impedance
adjustment, recommended cable impedance
40...150 Q

* Recommended for long cable lengths, high pulse
frequencies and output voltages to 30 V

e With or without inverted (complementary) signals

Push-pull (7272):

¢ Universal line driver 5 ... 30 V with low-level
(max 0.5 V)

* Recommended for cable lengths up to 30 m

e With inverted signals

Output circuit and recommended input
circuit push-pull without inverted signals
(HTL)

22 www.kuebler.com

encoder

recommended input circuit

-— +V

A B0 \

Jo >

integrated push-pull driver

s Lov

RL=1ke
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Output circuit and recommended input encoder recommended input circuit
circuit push-pull with inverted signals o — — — 1 —
(HTL)

A B,0

T >
ABO ov
Integrated push-pull driver RL=1kQ
RS422 encoder recommended input circuit
Output circuit and recommended
input circuit (TTL) K 5
fl N

i

RS422 line driver

RS422 line receiver
e.g.AM26C32/Z2=120Q

Sine wave outputs

The sine wave signals are available as voltage
signals. They can be further processed in the eva-
luation electronics. Due to the interpolation of the
two signals, which are 90° out of phase, a very high
resolution can be achieved.

360°el.

Further they are very suitable for digital drives with
a very slow movement, e.g. for grinding machines or
lifts and elevators.

» Shaft turning clockwise, top view of shaft

e 0pulseis generated once per turn
(only with 5804 / 5824)

90°el.;

1Vpp

> -

B
-

1Vpp

-¢

135°el.

1Vpp

Output circuit and recommended input
circuit for sine wave voltage signals

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

encoder

recommended input circuit

R,=10Q
Cy = 150 pF
C,=10pF
Ry =10kQ
Ry=33kQ
Up=25V 05V

operation amplifier:
e.g. MC33074
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Cable lengths for incremental encoders

1) Depends on frequency
2) IPC = industrial PC

24

www.kuebler.com

(Kubler

Depending on the output circuit and the electrical noise the following cable lengths are recommended:

Output circuit max. cable length Encoder connected to e.g.

Push-pull without inverted signals 100m " Kiibler counter/SPS

Push-pull with inverted signals 250m " SPS/IPC2

Push-Pull with inverted signals (7272) 30m

RS422 with inverted signals up to 1000 m SPS/IPC2

(>50 m dep. on frequency)

Voltage sine with inverted signals 50m SPS/IPC2

Sine wave 1 Vpp 50 m 10...30VDC
Annotations:

¢ Depending on the application the recommended

cable length can be shorter, especially in areas
with a high level of electrical noise.

Always use shielded cables - the shield should
be connected at both the encoder and controller
ends!

The core diameter of the signal cores should be
>0.14 mm?

¢ The core diameter of the voltage supply cores

should be large enough depending on the cable

length, that the voltage supply of the encoder is

high enough and the signals do not go below the
minimum levels!

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Versions Singleturn encoders Multiturn encoders
Depending on the number of divisions they generate Up to 17 bit unique angular positions per revolution
unique positions per revolution. After one complete are provided. In addition the number of revolutions is
revolution the process re-commences at the start detected. Up to 4096 (12 bit) unique revolutions can
position. be made available on the output.
They are suitable for angular measurement over a Multiturn encoders are suitable for angular
maximum of one turn of the shaft (=360°), for exam- measurement over more than one turn of a shaft, for
ple in robotics, with cam controllers and in other example with longer traverse paths, such as high
controlled rotary motion. rack storage areas, cranes or machine tools.

Code types Binary code

The Binary code can be processed very easily by
computer systems. When using optical read-out,
errors may occur, because the change from one bit
to another on the different concentric tracks

bit 1 (LSB)

bit 2

bit 3

bit 4 (MSB)

Significance 0 1 2 3 4 5 6 7

Gray code

The Gray Code is a single-step code, which guar-
antees that from one position to the next only 1 bit
changes.

Symmetrically capped Gray code (Gray-Excess):

If a particular section of the complete Gray Code is
extracted, this results in the so-called Gray Excess
Code

(LSB, LSB+1...) is not exactly synchronized. Due to
this, without any correction of the code, the position
information could be wrong.

8§ 9 10 11 12 13 14 15

This leads to reliable scanning of the code and
consequently of the positions.

This permits even-numbered divisions, such as 360,
720, 1000, and 1440.

bit 1 (LSB)

bit 2

bit 3

bit 4 (MSB)

Significance 0 1 2|3 4 5 6 7

8 9 10 11 12|13 14 15

bit 1 (LSB)
bit 2
bit 3

bit 4 (MSB)

Significance 0 1 2 3 4

Reversion of the Gray code

The code values increase when the shaft is turning
clockwise.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

The Gray code is reversible, i.e. if the most signifi-
cant bit (MSB) is inverted, the code values decrease
when the shaft is turning clockwise.
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The mechanical Sendix multiturn stage
with gear

Kiibler

¢ Multiturn gear with purely optical scanning tech-
nology. Completely resistant to magnetic fields.

e First stage with double bearing layer.

¢ Special materials ensure temperature stability
and long service life.

e Through hollow shaft diameter up to 14 mm
- up to 15 mm as blind hollow shaft.

e Specially developed gear teeth allow for very high
rotational speeds and eliminate wear.

The patented electronic Sendix multiturn
stage with Intelligent Scan Technology™

Kiibler

Firstly all the single and multiturn functions of the
encoder are integrated on an Opto ASIC.

With multiturn versions the optical sensor
technology can achieve a resolution of up to 41 bits.

Furthermore, the new Intelligent Scan Technology
ensures 100% magnetic insensitivity.

Mechanical or electronic gears?

Absolute singleturn and multiturn encoders have
established themselves as the standard method for
measuring linear displacement or angular position.

With absolute encoders a reference trip is no longer
needed after system start-up or a power-down.
Multiturn encoders in particular are now being
employed, where previously incremental encoders
had predominated, for example with geared motors
orin lifts.

Today all manner of multiturn encoders are available
in a variety of designs.

As a rule the manufacturers offer either mechanical
gears for ‘counting turns’, or swear by electronic
counters with electronic data storage. They are
critical of any other technology.

The factis however: it is not a case of which is
better or worse; each technology has its advantages
and drawbacks.

Only the actual application can decide.

Intelligent Sensing Technology

26 www.kuebler.com

A new operating principle, based on a non-contact
multiturn stage, eliminates the system drawbacks
linked with the encoders with mechanical gear or
with the usual electronic gear technology.

Advantages
¢ High operational safety

¢ Compensation of high EMC disturbances thanks
to logical filters and a novel operating principle
of the system

e Free of wear

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Outputs

To transfer the position data to a controller,
different interfaces are available.

Synchronous serial interface (SSI)

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

Compared to the parallel interface, the SSl interface
needs less components and the EMC characteristics
are much better.

Output circuit and recommended input circuit
9081

In addition less lines are needed for transmission
and the possible cable length is much longer.

Y +5V
Data + @
z
v Data - RS485 Transceiver
RS485 Transceiver 10k z.B. MAX 490
) zoﬂ]z Clock +
10k @ J&L
Z=120 Ohm
Data transmission SSI
T ty =T/2
" B 13 t,  <1/(4xfmax)
{THTJ ; t3  =Monoflop time (see below)
Takt T ‘ m N =Resolution in bit

Daten (+D)
LsB

At rest, the clock and data lines are at a high level.
With the first falling clock-pulse edge, the current
encoder data are stored in the buffer ready to be
sent. With the next rising clock-pulse edge, the data
are transmitted bit by bit, starting with the MSB. The
transfer of a complete data word requires n+1 rising
clock-pulse edges (n=resolution in bit), e.g. 14 clock
signals for a complete readout of a 13 bit encoder.

Please note!
Only for type 5850, 5870 and 9081:

The updating of the data occurs synchronously with
the read-out cycle. So, the data are as up-to-date as
the interval time between two read-outs.

A periodic read-out of the encoder in the application
is therefore recommended, using appropriately
short cycle times, so that current position values are
constantly maintained. It is not possible to read out
the same data word several times.

Monoflop time of the encoder: t3 = max. 40us

Vi max=T=1/fmin
fmin = min. clock rate (see data sheet)

fmax =max. clock rate (see data sheet)

After the last positive-going clock-pulse edge the
data line will remain for the duration of the monoflop
time t3 at a low level, until the encoder is ready for

a new data word. The clock line must stay high for
at least as long, and then can begin a new read-out
sequence again with the next falling edge.

Only for the new Sendix absolute encoders:

The updating of the data occurs immediately with
the first falling edge of the clock signal. The data
are thus always up-to-date. If a repeated read-out
of the same data word is desired, then a new clock
sequence must be started within the time interval
t3. If the clock sequence is terminated before the
necessary number of clock pulses, needed for

a complete readout of the data word, has been
transmitted, then after a further time interval t3 the
data line will go high again and signal that the last
read-out sequence has been aborted. It will also
indicate that it is ready for a new data word to be
sent. Monoflop time of the encoder: t; = see data
sheet.
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BiSS interface Point-to-point communication

e Bidirectional isochronous connection
between drive, converter and sensor.

e Purely digital link for maximum performance,
reliability and safety in transmission.

e Reduction of hardware, installation and
maintenance work.

Sensor

Advantages at a glance

® Flexible.

® Fastand safe.

® Cost-effective and non proprietary / Open source.
® Fully digital and bidirectional.

® Suitable for motor feedback systems.

® Plug and Play.

Converter

Supply +

D C OO SN

10 MHz @ RS422

TOCOCOAT X -
>

Supply -

Extended possibilities with BiSS

* Motor data and maintenance information can be
stored and read out easily in the encoder.

e Condition monitoring through register
communication.

Easy supplementing of the BiSS master function

® The existing standard control hardware can
mostly be used also for BiSS.

® Extension by firmware update is in most cases
possible.

® BiSS as areal alternative to existing, RS422 or
RS485-based interfaces.

® Fastand simple BiSS master implementation
with free-of-charge BiSS IPs on processors and
FPGAs.

Details about our BiSS$ interface can be found on our website at: www.kuebler.com/service/biss_en.pdf.

28 www.kuebler.com
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Parallel output This type of transfer is very fast. All bits of a position
are transferred simultaneously each via a separate =
. @
line. s
g
Output circuit and recommended input circuit s
‘5’ 73
encoder recommended input circuit 8 §
a @
< | il =— LV 5V/10..30V
( ) !
ar }
B [
R2
i [ ] i}
Integrated push-pull driver
Analogue output 4 ... 20 mA Output circuit and recommended input circuit
encoder recommended input circuit
* Noltage
_ |supply
+UB_'_ ................................................ Z ~—10.. 30V DC
ov [|

Encoder supply

D/A
con- PLC
verter - +
| P T T e e T e |[ FD
(

Cable lengths The following maximum cable lengths are
recommended, depending on the output circuitry
and any noise sources present

Interface and output circuit max. cable length Connected to
Parallel CMOS / TTL 2m SPS/IPC"
Parallel push-pull (HTL) 100 m SPS/IPCY
SSI up to 1000 m 2 SPS/IPC"
RS422 / RS485 1000 m SPS/IPC"
Analogue 4 ... 20 mA 200 m
Annotations:
¢ Depending on the application the max. allowed ¢ The core diameter of the voltage supply cores
cable length can be shorter, especially in areas should be large enough depending on the cable
with strong electrical noise length, that the voltage supply of the encoder is
 Always use shielded cables; the cable shield high enough and the signals do not go below the
should be connected at hoth the encoder and minimum levels!

controller ends.

e The core diameter of the signal cores should
be = 0.14 mm?

1) IPC = Industrial PC
2) Depends on clock frequency:
at 100 kHz Lyax approx. 250 m; at f = 250 kHz Lyax approx. 50 m
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Encoders shafts and in turn their bearings are sub-
jected to loads for a variety of reasons:

* |Installation tolerances when mounting the
encoders (radial and angular displacement)

* Thermal changes, e.g. linear expansion of the
drive shaft

o Effects of wear, e.g. radial runout of the drive
shaft or vibrations

These load factors have a direct effect on the life
expectancy of the shaft bearings and on the quality
of the signal.

Facilities must therefore be provided during
installation to compensate for these forces. For
encoders having a solid shaft this is generally done

by using shaft couplings between the drive shaft and

the encoder shaft. The solution with hollow shaft
encoders is to use stator couplings, fixing brackets

or torque stops between the encoder flange and the

mounting surface.

Not making use of a coupling but instead rigid-

ly mounting the shaft and the encoder housing
generally leads to unacceptably high loads on the
bearings; the ensuing wear will cause the encoder
to fail prematurely.

In order to avoid permanent damage of the encoder,
certain bearing loads should not be exceeded. If
hollow shaft encoders are correctly installed and the
torque stops or stator couplings that are available
from Kiibler are used, then no problems should oc-
cur. For solid shaft encoders the maximum permitted
axial and radial loads are shown in the appropriate
technical data.

Mounting options for hollow shaft
encoders

30 www.kuebler.com

Hollow shaft encoder with torque stop and pin

(easiest and fastest mounting)
Standard hollow shaft encoders are equipped with
the torque stop (cylindrical pin not supplied).

Extended torque stop and long pin

Stator coupling

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Mounting examples for shaft encoders Fastening eccentrics + coupling

with synchronous flange (to reduce shaft overload)
Assembly bell, fastening eccentrics + coupling
(to prevent shaft overload and to isolate the encoder
thermally and electrically)

Mounting examples for shaft encoders Angular bracket + coupling

with clamping bracket (to reduce shaft overload)

Clamping device + coupling
(to reduce shaft overload)

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Loading of encoder shaft bearings using
coupling forces

With all spring couplings (shaft coupling, stator cou-
pling, fixing bracket), alignment and axial errors are
converted to a force that corresponds to the spring

constant of the coupling.

This force has to be absorbed by the encoder shaft
bearings. When installing an encoder, this should be
done with as little force as possible, i.e. without any
unnecessary initial tension on the coupling. If this is
adhered to, then with all Kiibler couplings adequate
tolerance compensation is guaranteed for the whole
service life of the encoder bearings.

This force does not occur with torque stops for hol-
low shaft encoders, where the encoder is prevented
from turning also by means of a pin or rod.

Although the encoder is prevented from rotating due
to a rigid interlock, the encoder is still free to move in
any other direction. This is of course dependent on it
being mounted in such a way that it has freedom to
move radially and especially axially (thermal linear
expansion of the drive shaft!).

Possible errors in accuracy due to

1. Deviations in accuracy caused by torsion of a spring coupling (in particular shaft couplings)

couplings This deviation in accuracy is defined by the torque The following applies:
to .be tr.ansmitted (bearing friction.and mass moment Max. error max. torque [Nem]
of inertia) and by the torsional spring constant of the (degree) torsional spring constant [Ncm/Grad]
torque stop.
The following table serves to estimate the ratio
between such an error and the smallest increment
of an encoder:
Relationship between the resolution of an encoder in bit and the smallest increment in angular degrees:
. binary 10 bit 11 bit 12 bit 13 bit 14 bit 17 bit
Resolution
ppr 1024 2048 4096 8192 16384 131072
degrees 0.352 0.176 0.088 0.044 0.022 0.0028
Increment degrees:min:sec | 0:21:06 0:10:33 0:05:16 0:02:38 0:01:19 0:00:10
sec 1266 633 316 158 79 10
2. Deviations in accuracy caused by radial play in the drive shaft with asymmetrical mounting of the couplings
Here one has to differentiate between couplings that ~ With asymmetrical couplings deviations in accuracy
are mounted in an axially symmetrical manner round can arise due to radial movements of the drive shaft
the shaft (all shaft couplings, many stator couplings) (radial runout/play); this is determined by the system.
and asymmetrically mounted couplings (many stator ~ These deviations are dependent on the amount of
couplings, all mounting brackets and pin-based the radial play and the distance of the torque stop
torque stops). locating point from the drive shaft.
The relationship is shown in the following diagram:
Maximum permissible radial runout to achieve an accuracy >1/2 LSB when using an asymmetrical 1 point
torque stop
100
90 y ‘ e
E 10 bit / 1024 ppr
= 804 -
_i 70 / 11 bit / 2048 ppr
=
2 60 - / / /
= 50
- 40 4 // 12 bit / 4096 ppr
E / / | —
.-g 30 /
2 pd ] 13 bit / 8192 ppr
£ 20 !
a2 T //
N i / .
é 10 /ﬁ// 14 bit/ 1?384 ppr
0 ‘ ‘ ‘ 1
10 20 30 40 50 60 70 80 90 100
Distance between torque stop locating point and mid-point of drive axle [mm]
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Particular shaft loading due to toothed-
wheels, gear-pulleys and similar elements

Measuring wheels, toothed wheels or gear pulleys,
which are mounted directly on the encoder shaft,
exert radial forces on the latter, dependent on
prestressing and angular acceleration.

Kiibler encoders are designed so that they can
absorb these forces to a great extent. The maximum
permissible load capacity of the shaft is shown in the
technical data for the encoder.

If these load values may be exceeded in a particular
application, then the encoder shaft must be isolated
from the radial load by interposing an appropriate
shaft with its own bearings that can absorb the
forces.

Kiibler offers suitable bearing blocks and bearing
boxes for this purpose (please refer to the ,Acces-
sories’ section in the catalogue).

Isolation insert

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

Thermal and electrical isolation of the encoders.

Isolation inserts prevent currents from passing
through the encoder bearings. These currents can
occur when using inverter controlled threephase

or AC vector motors and considerably shorten the
service life of the encoder bearings. In addition the
encoder is thermally isolated as the plastic does not
transfer the heat to the encoder.
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Incremental and absolute encoders for

Functional Safety

Further information about Functional Safety
can be found in our catalogue "Functional

Safety” or at:

www.kuebler.com/safety

Oke0
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Safe increme

In order to achieve safe incremental information
with the encoder, the controller must monitor the
validity of the analogue, 90° phase-shifted sine/
cosine signals with the help of the function:

sin? + cos?=1

ntal encoder function

Safe mechanical connection

Safe absolute encoder function

In order to obtain safe information with the encoder
regarding the absolute position, the controller
counts the incremental pulses and compares the
result with the absolute positions also provided by
the encoder.

A 100% reliable mechanical connection is required
for a safe function in the applications. Suitably
sturdy fixing elements can help eliminate the risk

of faults.

Compliance with Safety standards

According to EN ISO 13849-1, EN 1SO 13849-2 and EN 61800-5-2 up to SIL3/PLe/Cat.4 the following safety
functions can be implemented with the encoder:

Acronym | Designation Function

SSX Safe Stop 1 or2 Monitoring of the braking ramp and switch-off of the motor
after standstill (SSI) or monitoring of the braking ramp and
SOS after standstill (SS2). Corresponds to Stop Category 1 or
2 acc. DIN EN 60204-1.

S0S Safe Operating Stop Monitoring of the standstill of the active motor.

SLA Safely Limited Acceleration | Monitoring of the exceeding of an acceleration limit value.

SLS Safely Limited Speed Monitoring of a speed limit value.

SLT Safely Limited Torque Monitoring of a torque / force limit value.

SLP Safely Limited Position The exceeding of a position limit value is monitored.

SEL Safe Emergency Limit Safe monitoring of the minimum and maximum position or of
the allowed position range. Optional monitoring of the speed /
position limit curve for minimizing the worst-case overtravel.

SLI Safely Limited Increment The respect of a specific step value during the movements is
monitored.

SDI Safe Direction Monitoring of the unintended direction of movement of the
motor.

SBC Safe Brake Control Safe control and monitoring of an external brake.

SCA Safe Cam A safe output signal is generated when the motor position is
in a specified range.

SSM Safe Speed Monitor A safe output signal is generated when the motor speed is
lower than a specified value.

SAR Safe Acceleration Range Monitoring of the respect of the acceleration of the motor
within specified limit values.

ECS Encoder Status Error status of the speed / position sensor.

PDM Position Deviation Muting Muting of the deviation monitoring in 2-sensor operation.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Linear measuring systems Technology

Magnetic measuring system
(incremental)

up to 90 m measuring length, up to 0.005 mm
resolution

Kiibler

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

The idea:

A magnetic sensor is guided across a magnetic band
without coming into contact with it. The changes

in polarity on the magnetic band are counted and
intermediate values are interpolated. Our engineers
have fine-tuned the system to such a degree that
resolutions up to 0.005 mm are possible.

The system is not affected by dust, shavings or humi-
dity and is resistant to many liquids and to oil.

Assembly is easy - the magnetic band just has to
be glued into place. There are no problems for
calibration.

The distance between the sensor and the magnetic
band can be up to 2 mm.

Repeat accuracy is very high.

Where is our Limes system used?

The measuring system offers an economical
alternative to optical systems in applications
where the high accuracy of the glass rules is not
absolutely necessary but where up till now no
other suitable alternative has been available.

Because of its rugged construction the measuring
system can now be used even in tough industrial
environments.

The system is not affected by vibration nor is it
damaged if subjected to high shock loads.

Our flexible magnetic band offers a further in-
teresting area of application, due to the fact that it
can be fitted round very large shafts.

The maximum length of the magnetic band is 90 m!
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Linear measuring systems Technology

Magnetic measuring system Limes
(absolute)

up to 8 m measuring lenght, up to 0.001 mm resolution
up to 20 m measuring lenght, up to 0.01 mm resolution

36 www.kuebler.com

The LA series are absolute length measuring
systems. Sensor and translator and interpolation unit
are together in one housing. The magnetic tape of
the BA series is paste up to a plain area. The sensor
can be mounted with a max. of 0.2/ 1.5 mm distance
to the magnetic tape with reduced measuring
accuracy.

Different interfaces are available (SSI, CANopen
(DS406)).

Typical applications are handling systems, conveyor
and storage technology, hydraulic presses, stamping
machines, casting machines, linear slides, linear
drives and pick and place systems.

Overview of features:
¢ No reference necessary.
Direct contact free measurement.

* Distance between sensor and magnetic tape can
be between 0.1...0.2/ 1.5 mm
—> Distance not 0K = LED glow red.

¢ Upto8/20 m measuring length.
¢ High resolution 1/10 pm.
* Repeataccuracy +/- 1 ym.

Inured against dirt.

Functional principle

A hall sensor and a magneto-resistive impedance
measuring bridge are guided over a two-track
magnetic tape with a fine-interpolation trace and an
absolute trace.

Together with the sensor line the absolute track
provides an absolute value and the fine-interpolation
trace provides together with the interpolation
electronic the measuring systems high resolution.

Fig. 1: Coding

Figure 1

Shows two magnetic traces, with north pole and
south pole magnetization.

The fine interpolation trace encloses alternately
north and south pole traces with a distance of
1/5mm, these are scanned with resistance bridges
and provide a resolution of 0.001/0.01 mm. The
absolute value provides the sensor line with 16 single
Hall sensors, these sensors are scanning the code
sections of the north and south poles. The absolute
value on the magnetic tape recurs every 8/20 m.

g —

Interpolation trace
—— Not magnetised area

Absolute trace
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Linear measuring systems Technology

Draw wire systems

Measuring length up to 40 m,
Resolution up to 0.1 mm

Kiibler

The idea:

At the core of a draw wire encoder is a drum
mounted on bearings, onto which a wire is wound.

The winding takes place via a spring-loaded device.

The number of revolutions is measured by means
of an encoder. If the circumference of the drum is
known, then the length can be calculated from it.

¢ Specially for demanding applications

¢ With analogue sensors (0... 10V, 4 ... 20 mA,
potentiometer) or encoders (incremental,
absolute, fieldbus)

¢ Measuring lengths from 250 mm up to 40000 mm
e High travelling speed
* High acceleration

¢ Dynamic spring traction by means of a constant
force spring, long service life

e Simple wire fixing using clip
e Quick mounting
* Diamond-polished ceramic guide

e Titanium anodised aluminium housing

Length measuring kits

We have taken our expertise from the fields of
sensor and counting technology and applied this to
length measuring kits.

We will supply you the measuring wheel, the
encoder and the counter — all from one source.

Plug in and go — saves you time and effort — no need

to assemble the component parts.
We supply the complete kits.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Inclinometers

38
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The 1 and 2-dimensional inclinometers are used for
measuring inclinations in the ranges of +10°, +45°,
+60° and 0-360°.

To ensure high accuracy, the zero point and the limit
values of the measuring range are factory-calibrated
at a temperature of 25°C.

These inclinometers are based on the MEMS tech-
nology (Micro Electro-Mechanical Systems). They
can be used for a wide range of different applica-
tions such as:

Machines and automats

Vehicles and planes

Harvesting, agricultural and construction
machinery

Transport equipment
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Connection technology Introduction / Cables and connectors

The idea behind our connection
technology system

Kiibler

(Kubler

Connection technology from Kiibler = system safety!

All the products in the connection technology
section have been tested and approved with the
relevant compatible Kiibler sensors.

They ensure the full functionality and high signal
quality of our sensors.

Your benefit:

* Elimination of connection errors
—no laborious fault finding

e Optimal shielding
—avoids EMC problems

e Shorter installation times
—saves time, cuts costs

¢ No time-consuming search for the right
connector or cable
— saves time, eliminates errors

Introduction

All products of chapter connection technology have
been tested and released in relation with the
corresponding compatible Kiibler sensors.

They ensure the full functionality and high signal
quality of our sensors - this guarantee is supported
by our competent customer service.

Your advantage:

Prevents from misconnections
- No time-consuming search for errors

Optimal shielding

- Prevents from EMC problems
Shorter mounting times

- Time- and thus cost-savings

No time-consuming search for the suitable
connector or cable
- Time-savings and error prevention

Material information - cables

PVC

e Suitable for average mechanical stresses in the
area of packaging machines and assembly and
production lines.

¢ (Good resistance against acids and alkalis and
thus predestined for use in the food and beverage
industry.

e Limited friction resistance and partial resistance
to oils and chemicals.

PUR

Flexible, PVC, silicone and halogen-free control
cable with PUR cable jacket and polypropylene
wire insulation.

The cable is oil-resistant and non-flammable
according to VDE 0472, and it is resistant to
chemicals, hydrolysis and microbes.

Temperature resistance from -30°C to + 90°C.
Use is possible in trailing cable carriers with a
bending radius equal at leastto 10 x D.

Thanks to its resistance to welding sparks, this
cable is very well adapted for flexible use in the

area of robotics, machine tools and metal cutting
production.

Material information - connectors

Two material groups are used for the connectors described in the catalogue:

Metals for contacts and housings
¢ Contacts:
metal, CuZn, gilded

¢ Connecting nut /compression screw:
metal, CuZn, nickel-plated

Plastics for insulator and housing

Contact carrier:

plastic, TPU, black

Body:

plastic, TPU, black

Seal:

plastic, fluorine rubber (FKM/FPM) FPM/FKM or
nitrile-butadiene rubber (NBR)

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Connection technology Introduction / Cables and connectors

The connectors are coded to guarantee protection against polar-
ity reversal. This coding is achieved by means of a peg or a notch

Coding of the M12 x 1 connectors

in the contact carrier.

Kiibler connectors make a distinction between A, B or D coding.

A-coding
Female connector with coupling nut: Coding notch
Male connector with external thread: ~ Coding peg O @)
Use: CANopen and 000 000
8-pin connector
O @)
B-coding
Female connector with coupling nut: Coding peg
Male connector with external thread: ~ Coding notch O @)
Use: Profibus 000 000
O @)
D-coding

Female connector with coupling nut: Coding peg and
Coding notch

Male connector with external thread: ~ Coding peg and
Coding notch

Use: Profinet and
EtherCAT

Shielding

With round connectors, care must be taken to con-
nect carefully the shielding braid of the cable to the
shield connection of the connector.

An all-round contact (360°) is optimal.

Good (in practice often sufficient) shielding values
are also reached by connecting the shielding braid
firmly to the electrically conductive housing. Con-
nectors purely out of plastic, without metal sleeve,
providing no contact for the shielding braid, are not
sufficient.

Furthermore, a proper contact with the mating con-
nector is also important, as well as a good contact
of the mating connector with the chassis of the

equipment. "Allround” shielding

with Kiibler cordsets

Counting direction cw/ccw

40 www.kuebler.com

The counting direction of the connectors is indicated ~ Top view of mating side
by cw for a clockwise arrangement and ccw for a
counter-clockwise arrangement. The connector is
always viewed from the mating side.

Counting direction cw
(e.g. female connector) (e.g. male connector)

Counting direction ccw
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Optical fibre signal transmission General information

Description

The system is made up of an optical fibre transmitter
and an optical fibre receiver.

The optical fibre transmitter converts the electrical
signals of an encoder into optical fibre signals.

A simple glass fibre allows reliable transmission up
to distances of 2000 m.

The receiver module converts the optical signals
back into electrical signals.

The modules are available in various level and
power supply voltage variants.

Main advantages of an optical fibre transmission:

¢ Insensitivity to electromagnetic interferences and
to leakage effects between lines routed parallel

» Significantly higher transmission speeds

¢ The optical fibre cable can be routed through
explosive atmospheres

¢ Cost and weight savings thanks to reduced
cabling work, especially for important cable
lengths

Mounting of optical fibre modules

The optical fibre modules can be mounted directly on
a TS35 DIN rail (top-hat rail) according to EN 50022.

The installation width for every module is only 19 mm.

Laying and connection
of glass fibre cables

Laying the cable is generally easy.

Care must nevertheless be taken to make sure
that the bending radius does not become smaller
than 30 mm for static laying and 60 mm for dynamic
laying.

When connecting the cable, make sure that the
bayonet catch is locked and remove the dust
protection caps only just before connecting the
cable.

Glass fibre cables

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

The modules can be connected together using
50/125 pm or 62.5/125 pm multimode glass fibre
cables with ST/PC type connectors with bayonet
catch. Single-mode Simplex patch cables are not
suitable.

Kiibler offers finished confectioned patch cables
adapted to the optical fibre modules as accessories.

They ensure the full functionality and high signal
quality of our sensors.
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Safety-Lock™

Kiibler

All Kiibler encoders are equipped with the Safety-Lock™ bearing structure.

Safety-Lock™

Interlocked bearings, large bearing span and
extra strong outer bearings ensure stability when
subjected to vibration and tolerance of installation
errors. Machine downtime and repairs are
eliminated.

Safety-Lockplus™

The proven Safety-Lock™ construction with additio-
nal mechanically protected shaft seal.

HD-Safety-Lock™
= Safety-Lock™ + additional engineering

42 www.kuebler.com

Floating bearing on the cover-side eliminates
internal stress ")

e Mechanically decoupled sensor unit ensures
constant signal quality with large temperature
fluctuations and other adverse environmental
influences "

¢ Dual seals on the shaft-side — friction seal against
humidity, labyrinth seal against dust and water jet
ingress

* Very large, highly-robust flange bearings

e Even greater bearing clearance

* Extremely robust flange mounting due to screw-
on housing

* Bearing design incorporates integrated isolation
(isolating inserts not required), tested up to 2.5 kV
for high running accuracy; metal to metal connec-
tion for slip free mounting. ?

"for Sendix H100 2 for Sendix H120

Benefits:

The resistance against adverse environmental
conditions is greatly increased — especially against
high bearing loads and high temperatures.

Safety-Lock™ HD-Safety-Lock™
Stability with vibration + +
Robustness against installation errors ++ ++
Radial load 80N 400 N
Axial load 40N 300 N
Elimination of internal stresses 0 ++
Constant signal quality with extended temperatures + ++
Mechanical protection of the seal 0 ++
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Ageing compensation
(optical encoders)

Every LED loses some of its luminosity over time.
Without ageing compensation the excellent quality
of the output signals would suffer. The phase shift
of 90° necessary to detect the direction of rotation
would be lost. This effect however is prevented by
means of special electronic circuitry.

Benefit:

The ageing compensation circuit ensures the same
signal, even after many years of operating time.

The downtime of machines will be reduced dramati-
cally and the reliability is increased.

Signals of a new encoder

Channel A

90°

Channel B

Signals of an older encoder without ageing compensation

Channel A

Channel B

Temperature compensation

This circuit ensures that the signal will remain the
same over the whole working temperature range.

Benefit:

The positioning accuracy of a machine will not be
affected by temperature changes.

Current consumption

The typical values for current consumption given in
the catalogue apply for ambient temperature (23°C).

Because of the temperature compensation, the
current consumption of the encoder rises with the
temperature.

This increase in current is taken into consideration
when giving the figure for maximum current con-
sumption. The output currents are dependent on the
user’s input circuit and are therefore not included in
the figures given; these should therefore be calcula-
ted and added in.

Short-circuit protection

The outputs of all the encoders are short-circuit pro-
tected, provided that the supply voltage is correctly
wired. If an output is connected by mistake to 0 V

or +Ug or with another output, the device will not

be damaged. As soon as the error is corrected, the
encoder is ready for use again.

Benefit:

Wiring circuit errors during installation that often
occur in the hectic of day-to-day industrial environ-
ments do not lead to the encoder being permanently
damaged.

Environmental conditions

Kiibler

The environmental conditions in which the encoder
operates can have a significant influence on its
service life, for example

e The ambient temperature
e The expected shaftload
¢ Soiling and humidity

* Noise interference

Thanks especially to the high-quality technology em-
ployed in our encoders, they are particularly suitable
for use in harsh environments.

Numerous references from our customers, including
Bosch, Siemens, Bombardier and from suppliers to
the automotive industry, are proof of this.

Bearing life

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

All Kiibler encoders are designed to ensure that
their bearings give a long service life. This is subject
of course to correct installation and to the load
limits for the shaft (shaft encoders) being complied
with or, in the case of hollow shaft encoders, being
mounted with the appropriate stator couplings or
torque stops.

The following diagrams show the expected service

life of the shaft encoder bearings depending on the

bearing load. The calculations are based on a mixed
load, where the axial force components are always

half of the radial shaft load.

The use of the torque stops and stator couplings
that are offered ensure that the shaft load with the
hollow shaft encoders as supplied from the factory is
kept very small.
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Basics
Bit (Binary Digit) Smallest discrete piece of information. A bit can be

(Kubler

allocated to the value O or 1.

ccw (counter clockwise)

Turning the encoder shaft in counterclockwise
direction (in view of the shaft side of the encoder).

cw (clockwise)

Turning the encoder shaft in clockwise direction

(in view of the shaft side of the encoder).

Zero signal

The zero signal is emitted once per revolution, it can
be used e.g. as a reference signal during the first

revolution after power.

Temperature Working temperature: Operating temperature:
Is defined as the environmental temperature, in Is defined as the environmental temperature,
which the encoder will produce the signals defined in which the encoder can be operated without
in the data sheets. incurring damage.
Soiling and humidity The IP classification according to EN 60529 These two tables summarise the most used
describes how the encoder is protected against IP ratings.
particles and water. It is described as an abbrevia-
tion "IP” followed by two numbers.
Protection against particles (first digit) Protection against water (second digit)
The higher the number the smaller the particles. The higher the number, the higher the water pressu-
re can be.
0 Not protected 0 Not protected
1 protected against particles 50 mm 1 Protected against vertically falling drops
and larger of water
protected against particles 12.5 mm Protected against vertically falling drops
2 2 ! i
and larger of water when enclosure is tilted up to 15
3 protected against particles 2.5 mm 3 Protected against spraying water
and larger . .
g q Protected against splashing water
protected against particles 1.0 mm . .
4 and larger 5 Protected against water jets
protected against dust 6 Protected against powerful water jets
dust proof 7 Protected ggalnst 'the'ef'fects of
temporary immersion in water
8 Protected against the effects of
continuous immersion in water
Our encoders have a protection up to IP69k. 9K acc. to DIN 40050 / Part 9:
protected against high-pressure
water/ steam jet cleaning
44 www.kuebler.com © Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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(Kubler

Designation of colours to DIN IEC 757

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

Abbreviation Colour
BK black
BN brown
RD red
0G orange
YE yellow
GN green
BU blue
VT violet
GY grey
WH white
PK pink
GD gold
TQ turquoise
SR silver

www.kuebler.com
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Incremental encoders

Series Type Output circuit Page
Miniature, optical 2400/ 2420 (shaft / hollow shaft) Push-Pull 48
Miniature, magnetic 2430/ 2440 (shaft/ hollow shaft) RS422 51
Compact, optical @ Sendix Base KIS40 / KIH40 (shaft/ hollow shaft))  Push-Pull / RS422 54
open collector
3610/ 3620 (shaft / hollow shaft) Push-Pull / RS422 57
Plastic housing 3700/ 3720 (shaft / hollow shaft) Push-Pull / RS422 61
Standard, optical Sendix 5000 / 5020 (shaft / hollow shaft) Push-Pull / RS422 65
High temperature 5803 / 5823 (shaft/ hollow shaft) Push-Pull / RS422 15
Sine wave output, with zero pulse 5804 / 5824 (shaft / hollow shaft) SinCos 80
@ Sine wave output, highly interpolable Sendix 5814 / 5834 (shaft / hollow shaft) SinCos 84
Sine wave output, SIL2 / PLd Sendix SIL 5814FS2 / 5834FS2 (shaft / hollow shaft) SinCos 87
Sine wave output, SIL3/ PLe Sendix SIL 5814FS3 / 5834FS3 (shaft/ hollow shaft) SinCos 93
High resolution 5805/ 5825 (shaft / hollow shaft) Push-Pull / RS422 99
@ Stainless steel Sendix 5006 / 5026 (shaft / hollow shaft) Push-Pull/RS422 103
Large hollow shaft 5821 (hollow shaft) Push-Pull/RS422 107
@ ATEX/IECEx Sendix 7000 (shaft) Push-Pull/RS422 110
@ ATEX/IECEx, SIL2/ PLd Sendix SIL 7014FS2 (shaft) SinCos 113
@ ATEX/IECEx, SIL3/ PLe Sendix SIL 7014FS3 (shaft) SinCos 116
@ ATEX/IECEx, mining Sendix 7100 (shaft) Push-Pull/RS422 119
Large hollow shaft, A020 (hollow shaft) Push-Pull/RS422/ 122
optical SinCos
Robust A02H (hollow shaft) Push-Pull/RS422/ 126
SinCos
Heavy Duty, Shaft Sendix Heavy Duty H100 (shaft) Push-Pull/RS422/ 133
optical speed switch
Hollow shaft Sendix Heavy Duty H120 (hollow shaft) Push-Pull/RS422/ 138
optical fibre
Bearingless, magnetic RI20/ Limes LI20 (hollow shaft) Push-Pull/RS422 143
Zero pulse RI50 / Limes LI50 (hollow shaft) Push-Pull/RS422 146
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Incremental encoders

(Kubler

Miniature

optical

2400 / 2420 (shaft / hollow shaft)

Push-Pull

The incremental miniature encoders type 2400 / 2420 with their
optical sensor technology offer a resolution of up to 1024 pulses
per revolution.

With a diameter of just 24 mm this encoder is ideal for use where
space is tight.

-20°..+85°C,

@ 0 2

High rotational Temperature Shock / vibration Short-circuit Magnetic field
speed range resistant proof proof

Reliahle

¢ Robust bearing construction.

* Cable outlet boasts high degree of strain relief thanks to
multiple clamping.

e Short-circuit proof inputs.

Order code 05.2400(. | XIX|X[X] . I XXXX
Shaft version Type 0000 0

©® Flange © Output circuit/ power supply
1 =924 mm[0.947] 1

3 =028 mm[1.10”]
2 =930 mm[1.18"]

O Shaft(oxl)
1.=94x10mm [0.16 x 0.39"]

3 =g 5x 10 mm [0.20 x 0.39"], with flat
2 =g 6x10mm [0.24 x 0.39"]

(d) Type of connection

4 =g 1/4" x 10 mm [1/4" x 0.39"], with flat !
6 =@ 6x 10 mm [0.24 x 0.39"], with flat ! %)

= Push-Pull (without inverted signal) /5 ... 24V DC
2 = Push-Pull (with inverted signal) /5 ... 24V DC
3 = Push-Pull (without inverted signal) /8 ... 30 V DC

_1.= axial cable, 2 m [6.56"] PVC
A = axial cable, special length PVC *)
2 = radial cable, 2 m [6.56'] PVC

B = radial cable, special length PVC *)
Available special lengths (connection types A, B):

Optical sensor

Versatile

e |deally suited for use in small devices.

¢ Meets the certification requirements of railways
standard EN 50121.

| q

If for each parameter of an der the underlined preferred option is
then the delivery time will be 10 working days for a maximum of 10 pieces.
Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.

(10210

O Pulse rate
4,6, 8,10, 16, 20, 25, 36, 40, 50, 60,
80, 100, 120, 125, 180, 200, 250, 300,

(e.g. 360 pulses => 0360)

Stock types

05.2400.1122.0050
05.2400.1122.0360
05.2400.1122.0500
05.2400.1122.1000
05.2400.1122.1024

3,5,8,10, 15 m [9.84, 16.40, 26.25, 32.80, 49.21°]

order code expansion .XXXX = length in dm
ex.: 05.2400.122A.1024.0030 (for cable length 3 m)

1) US version.

48 www.kuebler.com

Optional on request
- other pulse rates
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Incremental encoders

Miniature
optical 2400 / 2420 (shaft / hollow shaft) Push-Pull
Order code X X X . If for each parameter of an der the underlined preferred option is selected

10510)

then the delivery time will be 10 working days for a maximum of 10 pieces.
Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.

XXXX
oo | o

(a){b)
©® Output circuit/ power supply
1 = Push-Pull (without inverted signal) /5 ... 24 V DC
2 = Push-Pull (with inverted signal) /5 ... 24 V DC
3 = Push-Pull (without inverted signal) /8 ...30 V DC

Hollow shaft

O Pulse rate
4,6,8, 10, 16, 20, 25, 36, 40, 50, 60,
80, 100, 120, 125, 180, 200, 250, 300,

O Flange
1 =924mm[0.94"]
O Blind hollow shaft
insertion depth max. 14 mm [0.55°]
1 =94mm[0.16"]

(e.g. 360 pulses => 0360)

2 =g 6 mm[0.24"] O Type of connection Stock types
_1 = axial cable, 2 m [6.56" PVC 05.2420.1212.0500
4 =g1/4"" A = axial cable, special length PVC *) 05.2420.1222.0500
2 = radial cable, 2 m [6.56°] PVC 05.2420.1222.1000
B =radial cable, special length PVC *) 05.2420.1222.1024

*) Available special lengths (connection types A, B):
3,5,8,10,15m [9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm
ex.: 05.2420.122A.1024.0030 (for cable length 3 m)

Mounting accessory for shaft encoders Order no.

Coupling 8.0000.1202.0404

Optional on request
- other pulse rates

bellows coupling @ 15 mm [0.59] for shaft 4 mm [0.16"]

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data
Mechanical characteristics Electrical characteristics

Maximum speed 12000 min”! Output circuit Push-Pull Push-Pull ?
Mass moment of inertia approx. 0.1 x 10 kgm? (7272 compatible) (7272 compatible)
Starting torque — at 20°C [68°F] <0.01 Nm Power supply 5..24VDCY 8..30VDC
Shaft load capacity radial 10N Power consumption (no load) max. 50 mA max. 50 mA
axial 20N Permissible load / channel max. +/- 50 mA max. +/- 50 mA
Weight approx. 0.06 kg [2.12 oz] Pulse frequency max. 160 kHz max. 160 kHz
Protection acc. to EN 60529 Signal level HIGH  min.+V-25V min. +V-3.0V
housing side  IP65 LOW  max.05V max. 0.5V
flange side  IP50 (IP64 on request) Rising edge time t, max. 1 s max. 1 s
Working temperature range -20°C ... +85°C [-4°F ... +185°F] Falling edge time t; max. 1 s max. 1 s
Materials shaft stainless steel Short circuit proof outputs ves ves
blind hollow shaft brass -
UL approval file 224618
Shock resistance acc. to EN 60068-2-27 1000 m/s?% 6 ms

Vibration resistance acc. to EN 60068-2-6

100 m/s2, 55 ... 2000 Hz

An independent test laboratory (TTI-PG115/96-01) approved by the German

Accreditation Council (DAR) certified the compliance with the Railways Stand-
ard, according to EN 50121. This means our encoder is compatible with higher
electromagnetic noise standards than standard industrial encoders.

You will have a higher quality encoder even in applications with higher EMC
noise levels. We will gladly send you a copy of the test report on request.
When ordering an encoder to the railway standard, please ensure you state this

explicitly on the order.

1) US version.
2) Max. recommended cable length 30 m [98.4].

3) With 24V DC there is no tolerance above 24 V DC. Please use output circuit8 ... 30 V DC.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

Akkreditierungs 4

CE compliant acc. to

Deutscher

EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU

www.kuebler.com 49

Incremental
encoders



(Kubler

Incremental encoders

Miniature

optical 2400 / 2420 (shaft / hollow shaft) Push-Pull

Terminal assignment

Output circuit | Type of connection | Cable (isolate unused wires individually before initial start-up)

1,3 12AB Signal: oV +V A B 0
without inv. signal T Cable colour: WH | BN GN YE GY
Output circuit | Type of connection | Cable (isolate unused wires individually before initial start-up)
2,4 12AB Signal: ov +V A A B B 0 0
with inv. signal T Cable colour: WH BN GN YE GY PK | BU RD
+V: Encoder power supply +V DC
oV Encoder power supply ground GND (0 V)
AA: Incremental output channel A
B, B: Incremental output channel B
0,0: Reference signal
Dimensions shaft version
Dimensions in mm [inch]
Flange type 1, o 24 [0.94] g =
ol 3 20,5[0,81 N
a )
3x M3, 4[0.16] deep % s gl %
—] €
<
[}
S B
3 \
S =
10[0.39] -T f
1[0.04] .“(
1
1[0.041] !
1,2 [0.05] | 6 [0.24]
Flange type 2, g 30 [1.18] 1
Flange type 3, o 28 [1.10] 22,3(0,88] %
<
[1] min R50[1.97] 12[0.47] g

2x M3, 4[0.16] deep

DA
©15[0.39]
DD

o
=
%@24 [0.94]

10[0.39]
B i
5[0.2 6[0.24
Flange type A B [02] i L !
2 2 30[1.18] 3[0.12]
3 0 28[1.10] 21[0.08]
Dimensions hollow shaft version 26[1,03]
Dimensions in mm [inch] $310.12] 6[0.24]
Flange type 1, o 24 [0.94]
— 1 T
1 |
[1] 4x M3 DIN 915 - SW1.5 : |
767 - %) )
o o
| B =) =
5[0.2] 2 &
14 [0.55] -
5,5[0.22]
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Incremental encoders

Miniature

magnetic 2430/ 2440 (shaft / hollow shaft) RS422

Thanks to their non-contact magnetic scanning technology the
miniature-format encoders 2430 and 2440 guarantee exceptional
ruggedness — and this with a resolution of up to 256 pulses per
revolution.

As a result of their compact outer diameter of only 24 mm, they are
ideal for use where installation space is restricted.

NONALE

High rotational Temperature Shock / vibration Short-circuit Reverse polarity ~ Magnetic sensor

speed range resistant proof protection technology
Magnetically robust Compact power
* The non-contact magnetic technology prevents wear and * Resolution up to 256 pulses per revolution.

guarantees a long service life.

* Multiple clamping affords high strain relief to the cable outlet,
ensuring longer life.

¢ Shaft and hollow shaft version.

e Wide temperature range from -20°C up to +85°C.

* Flexible connection possibilities: can be supplied with radial or
axial cable outlet.

Order code 8.2430 | . |X|X[6[X

then the delivery time will be 10 working days for a maximum of 10 pieces.

If for each parameter of an der the underlined preferred option is selected
.| XXXX
Le]

Shaft version Type 0000 Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.

O Flange ® Type of connection O Fulse rate

1 =924mm [0.94"] 1 = axial cable, 2 m [5.56°] PVC 1...128 (factory programmable)
3 =928 mm[1.10”] A = axial cable, special length PVC *) 256
2 =30mm[1.18"] 2 = radial cable, 2 m [5.56'] PVC (e.g. 128 pulses => 0128)

B = radial cable, special length PVC *)

O Shaft(oxL) ; *) Available special lengths (connection types A, B): Optional on request
1=04x10mm [016 x 0.39 ] 3: 5' 8, 10’ 15m [984, 1640, 2625, 3280, 4921'] - other pulse rates
3=05x10mm[0.20x 0'39"]' with flat order code expansion XXXX = length in dm

2=p6x10mm[0.24x0397] ex.: 8.2430.126A.0256.0030 (for cable length 3 m)

Order code 8.2440 | .1
Hollow shaft Type (o)

X[6(X

then the delivery time will be 10 working days for a maximum of 10 pieces.

XXXX If for each parameter of an der the underlined preferred option is selected N
"o W

0 G 0 Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.
O Flange ® Type of connection ©® Pulse rate
1 =924 mm [0.94"] 1 = axial cable, 2 m [5.56°] PVC 1...128 (factory programmable)
A = axial cable, special length PVC *) 256

O Biind hollow shaft 2 = radial cable, 2 m [5.56'] PVC (e.q. 128 pulses => 0128)
(insertion depth max. 14 mm [0.55] B = radial cable, special length PVC *)
1=g4mm[0.16"] *) Available special lengths (connection types A, B): Optional on request
2=06mm[0247] 3,5,8, 10, 15 m [9.84, 16.40, 26.25, 32.80, 49.21' - other pulse rates
o order code expansion .XXXX = length in dm
© Output circuit/ power supply ex.: 8.2440.126A.0256.0030 (for cable length 3 m)
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Incremental encoders

Miniature

magnetic

Coupling

(Kubler

2430 / 2440 (shaft / hollow shaft)

bellows coupling @ 15 mm [0.59] for shaft 4 mm [0.16"]

RS422

Mounting accessory for shaft encoders Order no.

8.0000.1202.0404

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data
Mechanical characteristics Electrical characteristics

Maximum speed 12000 min”! Output circuit RS422 (TTL compatible)
Mass moment of inertia approx. 0.1 x 106 kgm? Power supply 5V DC (+5 %)
Starting torque - at 20°C [68°F] <0.01 Nm Power consumption with typ. 40 mA
Shaft load capacity radial 10N inverted signal (no load) max. 90 mA
axial 20N Permissible load / channel max. +/- 20 mA

Weight approx. 0.06 kg [2.11 oz] Pulse frequency max. 300 kHz
Protection acc. to EN 60529 Signal level HIGH min.25V

housing side  IP65 (IP67 on request) LOW max.05V

flange side  IP50 (IP67 on request) Rising edge time , max. 200 ns
Working temperature range -20°C ... +85°C [-4°F ... +185°F] Falling edge time t max. 200 ns
Materials shaft/ ho.IIow shaft stainless steel Min. pulse edge interval 05ps
clamping flange  MS58 S
- Short circuit proof outputs 2 yes?
Shock resistance acc. to EN 60068-2-27 1000 m/s% 6 ms N _
Reverse polarity protection of the no

Vibration resistance acc. to EN 60068-2-6

Terminal assignment

100 m/s?, 55 ... 2000 Hz

power supply

CE compliant acc. to

EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU

Output circuit | Type of connection

Cable (isolate unused wires individually before initial start-up)

6 {2 AB Signal: oV +V A A B B 0 0
with inv.signal T Cable colour: WH | BN GN YE GY PK | BU RD
+V: Encoder power supply +V DC
oV Encoder power supply ground GND (0 V)
AA: Incremental output channel A
B,B: Incremental output channel B
0,0: Reference signal

1) For max. speed use a counter with input frequency of min. 500 kHz.

2) If power supply correctly applied.
3) Only one channel allowed to be shorted-out:

If +V =5V DC short circuit to channel, 0V, or +V is permitted.
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© Fritz Kiibler GmbH, subject to errors and changes. 02/2015



(Kubler

Incremental encoders

Miniature

magnetic 2430/ 2440 (shaft / hollow shaft) RS422

Dimensions shaft version
Dimensions in mm [inch]

Flange type 1, o 24 [0.94] —
3§
(1] min R50 [1.97] S o 20.5[081 S
<t
3x M3, 4[0.16] deep <Y & 12[0.47] o
N N )] X
S St g
S
S I | E—
3 - ‘ ,
pSt . = =
10 [0.39] T ' =
10.04]. H H |
110041 (/| )
1,2 [0.05] 6 [0.24]
Flange type 2, 0 30 [1.18] ]
Flange type 3, o 28 [1.10] 22,3[0,88] g
min R50 [1.97] 12[0.47] L":
2x M3, 4[0.16] deep £

DA
©15 [0.39]
DD

)
- —
% $24 [0.94]

10 [0.39]
Flange type A B B
2 230[1.18] | 3[0.12]
3 228 [1.10] 2[0.08] 5[0.2] | 6 [0.24]
Dimensions hollow shaft version
Dimensions in mm [inch]
Flange type 1, o 24 [0.94] 24,710,97]
$310.12]
4xM3DIN 915 - SW1.5 6[0.24
R RS 3
B =] =]
510.2] ﬁ @ o
14 [0.55 -
5,5[0.22
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Incremental encoders

Compact

optical Push-Pull / RS422 / open collector

Sendix Base KIS40 / KIH40 (shaft / hollow shaft)

The incremental encoders type Sendix Base KIS40 / KIH40 with
optical sensor technology have been designed for highest cost-
effectiveness. They are available with a resolution of up to 2500
pulses per revolution.

They are particularly suitable for tight mounting spaces and small
machines and appliances.

cus

('mm. 0

N

»

Safety-Lock™  High rotational Temperature Shock / vibration Short-circuit Reverse polarity ~ Magnetic field Optical sensor
speed range resistant proof protection proof
Compact and robust Flexible

e Maximum resolution of 2500 pulses per revolution.
e Power supply 5V DCor10...30 V DC.

e Push-Pull, RS422 or open collector

* Radial or axial cable.

e Only 40 mm outer diameter.
e |deally suited for use where space is tight.
e Sturdy bearing construction in Safety Lock™ design.

e Safe commissioning: reverse polarity protection and
short-circuit proof.

X
(c)

.1|X X[ . [XXXX
oooo | o

O Output circuit/ power supply
4 = Push-Pull (with inverted signal) /10...30 V DC

Order code 8.KIS40
Shaft version Type

O Flange
1 = clamping-synchro flange,

O Pulserate
25,100, 200, 360, 500, 512, 600, 1000, 1024,

2 40 mm [1.577]

O Shaft(oxl)
3 =g 6x12.5mm [0.24 x 0.49”], with flat
5 =g 1/4" x 12.5 mm [1/4" x 0.49"], with flat

3 = open collector (with inverted signal) /10 ...30 V DC
6 = RS422 (with inverted signal) /5V DC

® Type of connection
1 = axial cable, 2 m [6.56"] PVC
2 =radial cable, 2 m [6.56°] PVC

Order code 8.KIH40
Hollow shaft Type

X[X] . | XXXX
oo | o

: X|X
00

O Flange
2 = with spring element, long
5 = with stator coupling, @ 46 mm [1.81"]

O Blind hollow shaft

4 =g8mm[0.32"]
3=01/8"

54 www.kuebler.com

O Output circuit/ power supply

4 = Push-Pull (with inverted signal) /10...30 V DC

3 = open collector (with inverted signal) /10...30 V DC
6 = RS422 (with inverted signal) /5V DC

O Type of connection
1 = axial cable, 2 m [6.56'] PVC
2 =radial cable, 2 m [6.56°] PVC

2000, 2048, 2500
(e.g. 500 pulses => 0500)

Optional on request
- other pulse rates

O Pulse rate
25, 100, 200, 360, 500, 512, 600, 1000, 1024,
2000, 2048, 2500
(e.g. 500 pulses => 0500)

Optional on request
- other pulse rates
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Incremental encoders

Compact

optical Sendix Base KIS40 / KIH40 (shaft / hollow shaft) Push-Pull / RS422 / open collector

Mounting accessory for shaft encoders Order no.
Coupling bellows coupling @ 15 mm [0.59“] for shaft 6 mm [0.24"] 8.0000.1202.0606

Connection technology Order no.
Connector, self-assembly (straight) M12 female connector with coupling nut 05.CMBS 8181-0
Further accessories can be found in the accessories section or in the ies area of our website at: www.kuebler.com/accessories.

Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data

Mechanical characteristics

Maximum speed 4500 min”! Working temperature range -20°C ... +70° [-4°F ... +158°F]
Mass moment of inertia approx. 0.2 x 106 kgm? Materials shaft stainless steel
Starting torque — at 20°C [68°F] <0.05Nm hﬂan.ge a:um!n!um
. - ousing aluminium
Shaft load capacity rad!al 40N cable PVC
axial 20N -

N Shock resistance acc. to EN 60068-2-27 1000 m/s2, 6 ms

Weight ca. 0.17 kg [6.00 oz]
N Vibration resistance acc. to EN 60068-2-6 100 m/s?, 55 ... 2000 Hz

Protection acc. to EN 60529 1P64

Electrical characteristics

Output circuit RS422 Push-Pull Open collector
(TTL comp.) (7272 comp.) (7273)
Power supply 5V DC (+5 %) 10..30VDC 10..30V DC
Power consumption with typ. 40 mA typ. 50 mA 100 mA
inverted signal (no load) max. 90 mA max. 100 mA
Permissible load / channel max. +/- 20 mA max. +/- 20 mA +/- 20 mA sink at 30 V DC
Pulse frequency max. 250 kHz max. 250 kHz max. 250 kHz
Signal level HIGH min.25V min. +V-2.0V
LOW max.05V max. 0.5V
Rising edge time t, max. 200 ns max. 1 ys
Falling edge time t; max. 200 ns max. 1 s
Short circuit proof outputs 2 yes 3 yes yes
Reverse polarity protection of the no yes yes
power supply
UL approval file 224618
CE compliant acc. to EMC guideline 2004/108/EC

RoHS guideline 2011/65/EU

Terminal assignment

Output circuit | Type of connection | Cable (isolate unused wires individually before initial start-up)

346 19 Signal: oV +V A A B
with inv. signal Cable colour: WH BN GN YE GY PK BU RD

|
o
(=]

.,.
<<

Encoder power supply +V DC

Encoder power supply ground GND (0 V)
Incremental output channel A
Incremental output channel B
Reference signal

ocwmpo
S ol >l

Max. recommended cable length 30 m [98.43'].

If power supply correctly applied.

Only one channel allowed to be shorted-out:

at+V=5V DC, short-circuit to channel, 0V, or +V is permitted.
at+V=5...30V DC, short-circuit to channel or 0V is permitted.

E=p)

(X, ]
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Incremental encoders

(Kubler

Compact

optical

Dimensions shaft version
Dimensions in mm [inch]

Sendix Base KIS40 / KIH40 (shaft / hollow shaft)

Push-Pull / RS422 / open collector

Clamping-synchro flange, o 40 [1.57] 12[0.47] 8.8[0.34 120°
Flange type 1
[1] 3x M3, 4[0.16] deep
[2] 4x M3, 4[0.16] deep 5 g 2 - M 5 5
= = ©| < _ ) el s < <
ol o ¥ o -t ol o
g 8 SIS o N
S Sy ©
2.1[0.08]
2.2[0.09]
3[0.12]
31.7 [1.25]
40.5[1.59]
D=g61[0.24]
o1/4"
Dimensions hollow shaft version
Dimensions in mm [inch]
Flange with spring element, long g: [8':5] 1:[0'?5]
Flange type 2 -5[0.1] 5 | ‘ [0.16]
Tt S &
=2 HIHAPAL]
< —t
3 N g
- <
- ~| =
K= =l 3l 3
Q& -1 I
- < of- - I
o| © E — r —--]
I <= —_
Q| & 3
5|
N
5.5[0.22]
18[0.71]
29.7 [1.17]
D=08[0.31] 44[1.73] 8.8[0.34]
o1/4"
Flange with stator coupling, o 46 [1.81]
Flange type 5 ?53.6[2.11]
6.8 [0.27] 46 [1.81]
Shaft: minimum insertion 1.3 [0.05]
depth 1.5xD
N
o
o B ~ H
= = < o i i -
== s T ==
S| & o - S
o
5.3[0.21] N
12.4[0.49]
18 [0.71]
D=08[0.31] 29.7 [1.17]
o1/4 45.6 [1.79] 8.80.31]
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Compact

optical

-20°..+85°C,

High rotational Temperature
speed range

Shock / vibration Short-circuit
resistant proof

Reverse polarity
protection

Compact

e Only 36 mm outer diameter.
e Through hollow shaft up to 8 mm.
e |deally suited for use where space is tight.

3610/ 3620 (shaft / hollow shaft)

@

Push-Pull / RS422

The compact incremental encoders type 3610 / 3620 with optical
sensor technology are available with a resolution of up to
2500 pulses per revolution.

The versions with hollow shaft are designed for diameters up
to 8 mm.

®J(AES(0)(w

Magnetic field
proof

Order code 8.3610
Shaft version Type

- IXIXIXIX] . [XXXX
S

® Flange
2 =synchro flange, @ 36.5 mm [1.44"]

O Shaft(oxL)

1 =g4x10mm[0.16 x 0.39"]
2 =@ 5x 10 mm [0.20 x 0.39”]
3 = 96 x12.5 mm [0.24 x 0.49"], with flat *)

5 =g 1/4" x 12.5 mm [1/4" x 0.49"], with flat

O Output circuit/ power supply
2 = Push-Pull (with inverted signal) /5 ... 18 V DC

3 = Push-Pull (without inverted signal) /8 ... 30 V DC
6 = RS422 (with inverted signal) /5V DC
5 = RS422 (with inverted signal) /8 ...30 V DC

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

O Type of connection

1 = axial cable, 2 m [5.56] PVC

A = axial cable, special length PVC *)
2 = radial cable, 2 m [5.56'] PVC

B = radial cable, special length PVC *)
3 = axial M12 connector, 8-pin

4 =radial M12 connector, 8-pin

Optical sensor

Versatile

e Available with cable outlet or M12 connector.
e Maximum resolution of 2500 pulses per revolution.
e Power supply5...18VDCor8...30 V DC.

If for each parameter of an der the underlined preferred option is selected
then the delivery time will be 10 working days for a maximum of 10 pieces.
Qts. up to 50 pes. of these types generally have a delivery time of 15 working days.

O Pulse rate

25, 100, 200, 360, 500, 512, 600, 1000,

(e.g. 500 pulses => 0500)

Optional on request
- other pulse rates

Available special lengths (connection types A, B):
3,5,8,10,15m [9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm

ex.: 8.3610.334A.1024.0030 (for cable length 3 m)

www.kuebler.com 57
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Incremental encoders

Compact

optical 3610 / 3620 (shaft / hollow shaft) Push-Pull / RS422

| q

If for each parameter of an der the underlined preferred option is
then the delivery time will be 10 working days for a maximum of 10 pieces.
Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.

Order code

8.3620

Type

10510)

.quq.
0/0/0

XXXX
0

Hollow shaft

O Pulse rate
25, 100, 200, 360, 500, 512, 600, 1000,
1024, 1500, 2000, 2048, 2500

(e.g. 500 pulses => 0500)

©® Flange
1 = with spring element, short

® Type of connection
_E = radial cable, 2 m [5.56°] PVC

B = radial cable, special length PVC *)
4 =radial M12 connector, 8-pin

5 = with stator coupling, @ 46 mm [1.81"]

*)  Available special lengths (connection type B):
3,5,8,10,15m [9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm

O Hollow shaft Optional on request

- other pulse rates

4 =g8mm[0.32°]
3=01/4"

© Output circuit/ power supply
2 = Push-Pull (with inverted signal) /5 ...

ex.: 8.3620.224B.1024.0030 (for cable length 3 m)

18V DC

3 = Push-Pull (without inverted signal) /8 ... 30 V DC

6 = RS422 (with inverted signal) /5 V DC

5 = RS422 (with inverted signal) /8 ... 30 V DC

Mounting accessory for shaft encoders Order no.

bellows coupling @ 15 mm [0.59] for shaft 6 mm [0.24"]

Coupling

8.0000.1202.0606

Connection technology Order no.

05.CMB 8181-0

Connector, self-assembly (straight)

M12 female connector with coupling nut

Cordset, pre-assembled

M12 female connector with coupling nut, 2 m [6.56"] PVC cable

05.00.6041.8211.002M

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data
Mechanical characteristics Electrical characteristics

Maximum speed shaft version 12000 min™! Output circuit RS422 Push-Pull ! Push-Pull )

hollow shaft version 6000 min'! (7272 comp.) (7272 comp.)
Mass moment of inertia approx. 0.2 x 10 kgm? Power supply 5VDC(+5%) 5..18VDC 8..30VDC
Starting torque - at 20°C [68°F] <0.05Nm or8..30VDC
Shaft load capacity radial 40 N qugr consum!ltion typ. 40 mA/ max. 40 mA max. 40 mA

axial 20N with inverted signal max. 90 mA
load
Weight approx. 0.08 kg [2.82 oz] iigledd)
. Permissible load / channel max. +/-20mA max. +/-20mA  max. +/- 20 mA
Protection acc. to EN 60529
housing side  IP65 Pulse frequency max. 300 kHz max. 200 kHz max. 200 kHz
flange side  IP50 (IP64 on request) Signal level HIGH min.25V min. +V-25V  min.+V -3.0V
Working temperature range -20°C ... +85°C [-4°F ... +185°F] LOW max.05V max. 0.5V max. 0.5V
Materials shaft stainless steel Rising edge time t, max. 200 ns max. 1 s max. 1 ys
hollow shaft brass Falling edge time t; max. 200 ns max. 1 ps max. 1 ps
housing ~ aluminium Short circuit proof yes yes yes
cable PVC outputs 2
Shock resistance acc. to EN 60068-2-27 1000 m/s2, 6 ms Reverse polarity protection yes ves ves
Vibration resistance acc. to EN 60068-2-6 100 m/s?, 55 ... 2000 Hz of the power supply
UL approval file 224618

1) Max. recommended cable length 30 m [98.43].
2) If power supply correctly applied.
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CE compliant acc. to

EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU
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Incremental encoders

Compact

optical 3610/ 3620 (shaft / hollow shaft) Push-Pull / RS422

Terminal assignment

Output circuit | Type of connection | Cable (isolate unused wires individually before initial start-up) Top view of mating side,
- = = — male contact base
2,4,5,6 12EAB Signal: oV +V A A B B 0 0
with inv. signal T Cable colour: WH | BN GN YE GY PK | BU RD
@ @
Output circuit | Type of connection | Cable (isolate unused wires individually before initial start-up) ®@ @
- x 5 7 ®,
3 12EAB Signal: oV +V A A B B 0 0 ®
without inv. signal Cable colour: WH BN GN - YE - GY - )
M12 connector, 8-pin
Output circuit | Type of connection | M12 connector
2,4,5,6 34 Signal: (A +V A A B B 0 0
with inv. signal ' Pin: 1 2 3 4 5 6 7 8
Output circuit | Type of connection | M12 connector
3 - Signal: oV +V A A B B 0 0
without inv. signal ' Pin: 1 2 3 - 5 - 7 -
+V: Encoder power supply +V DC
oV Encoder power supply ground GND (0 V)
A A Incremental output channel A
B, B: Incremental output channel B
0,0: Reference signal

Dimensions shaft version
Dimensions in mm [inch]

Synchro flange, & 36.5 [1.44] 351,38 ]
Flange type 2 2,5[0,1]
2,501
[T] M3, 5[0.20] deep [0.1]
3[0,12] o0
g il = >
o & A8 +—- - R =~
o| Q™ &
3| o i<}
max. $5[0,2]
Clamping flange, o 36.5 [1.44]
Flange type 3
1,32
M3, 5 [0.20] deep 33,5[1,32]
2[0,08]
®30[1,18]
2,5[0,1]
31,5[1,24] 3[0.12]
] i — I
<| 22
< | = ™~
- = 3 2 e
T T o < 3a -
TN gl of gl
\\\\\ Q| 3 & —_—
N\ g e S
T —
10[0,39] 3
<
L]
max. $5[0,2]
11,5[0,45]
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Dimensions hollow shaft version

Dimensions in mm [inch]

Flange with spring element, short

(Kubler

3610/ 3620 (shaft / hollow shaft)

Push-Pull / RS422

Flange type 1 37[1,44]
32[1,25] 1,8[0,07
[1] Torque stop slot, 8[0,07]
recommendation: El
cylindrical pin DIN 7, L
24[0.16] 1
o _
=
0
=)
<
12[0,46]
M12
Flange with spring element, long
Flange type 2 14[0,55]
32[1,25] 4[0,16]
[T] Torque stop slot, 32[1,25]
recommendation: : 1,8[0,07] 2
cylindrical pin DIN 7, | ol ol o
2 4[0.16] o MY
N ionn b
= _ = 2 _
|j RS I Y
© A
(52l (>‘§ -
S E k "~
10,6[0,42] o
— 5(0,19] =
A N
N
S
& 12[0,46 ]
M12
Flange with stator coupling, & 46 [1.81]
Flange type 5 442[1,74]
Shaft: mini : ) 36,5[1,44 ]
aft: minimum insertion
2[1,2 1,5[1,24 ®46[1,81]
depth 1.5x D 32[1,25] 31.5(1.24]
I} —h 1/\\ N
: e E
r 3 - ) =)
_ Ul _ = @ -l _ e U
[ =) S| [ & \ )% 111
S| <11 ~ \YJ
Q| © ' 7
E e 3,2[0,13]
7,7[0,3] =)
12[0,47]
M12
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Incremental encoders

Compact
plastic housing, optical 3700/ 3720 (shaft / hollow shaft) Push-Pull / RS422

The incremental economy encoders type 3700 / 3720 with optical
sensor technology are a particularly compact and economical
solution.

The carbon-fibre reinforced plastic housing of these incremental
encoders is, nevertheless, extremely robust and resistant.

Vb D
0 E3 (K
= _IP_

Magnetic field  Reverse polarity Short-circuit High protection ~ Optical sensor

proof protection proof level
Reliable Versatile
* Tube Tech® cable outlet with extremely high strain relief. e Through hollow shaft up to 8 mm.
e |deal for outdoor use thanks to high IP protection. ¢ Compact size of only 37 mm.

e Up to 1024 pulses per revolution.

If for each parameter of an der the underlined preferred option is selected
order COd_e 8 . 3 7 0 0 " X|X|X|X| . XXXX then the delivery time will be 10 working days for a m:ximum of 10 pieces. m
Shaﬂ version Type 0 0 G 0 0 Qts. up to 50 pes. of these types generally have a delivery time of 15 working days.

O Flange O Output circuit/ power supply O Fulse rate
_1 = clamping-synchro flange, 9 36.8 mm [1.45"] 1 =RS422/5V DC (+5 %) 10, 25, 50, 60, 100, 200, 250, 300, 360,
A = flange adapter, mounted, g 36.8 mm [1.45”] _3 = Push-Pull (with inverted signal) /5 ... 30 V.DC 400, 500, 512, 600, 1000, 1024
4 = Push-Pull (with inverted signal) /10...30 V. DC (e.g. 360 pulses => 0360)
O Shaft (o x L), with flat
1 =04x125mm[0.16 x 0.49"] O Type of connection ! Stock types
2 =g 5x12.5mm [0.20 x 0.49"] 1 = axial cable, 1 m [3.28] PVC 8.3700.1332.0360
3.=96x12.5mm [0.24 x 0.49"] 2 =radial cable, 1 m [3.28'] PVC 8.3700.1332.0500
6 =0 8x12.5mm [0.32 x 0.49"] 3 = axial cable, 2 m [6.56'] PVC 8.3700.1332.1000
4 =91/4" x 125 mm [1/4” x 0.49"] 4 = radial cable, 2 m [6.56'] PVC 8.3700.1332.1024
5 = axial cable, 3 m [9.84'] PVC Optional "
6 = radial cable, 3 m [9.84] PVC ptionalon reques

7 = axial cable, 5 m [16.40'] PVC = BUICH RS (7155

8 = radial cable, 5m [16.40°] PVC

8.3720 .xx|xx.
Hollow shaft Type 0000

XXXX If for each parameter of an der the underlined preferred option is selected = ==
G then the delivery time will be 10 working days for a maximum of 10 pieces. ( 10 by 10 )

Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.

O Flange ©® Output circuit/ power supply O Pulse rate

1 = with spring element, short 1 =RS422/5V DC (5 %) 10, 25, 50, 60, 100, 200, 250, 300, 360,
2 = with spring element, long _3 = Push-Pull (with inverted signal) /5 ... 30 V.DC 400, 500, 512, 600, 1000, 1024

‘5 = with stator coupling, g 46 mm [1.81"] 4 = Push-Pull (with inverted signal) /10...30 V DC (e.g. 360 pulses => 0360)

O Hollow shaft O Type of connection ! Stock types

1 =g 4mm[0.16"] 1 =radial cable, 1 m [3.28‘] PVC 8.3720.5631.0360

2 =g5mm[0.20"] 2 = radial cable, 2 m [6.567] PVC 8.3720.5611.1024

3 =@ 6mm[0.24"] 3 =radial cable, 3 m [9.84'] PVC
6 =98mm[0.32"] 4 =radial cable, 5 m [16.40°] PVC Optional on request

4=91/4" - other pulse rates

1) “Tube Tech®” cable outlet guarantees 10 x higher strain relief than traditional cabling
methods plus higher IP protection.
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Incremental encoders

Compact

plastic housing, optical 3700/ 3720 (shaft / hollow shaft) Push-Pull / RS422

Mounting accessory for shaft encoders Order no.

Coupling 8.0000.1202.0606

bellows coupling @ 15 mm [0.59"] for shaft 6 mm [0.24"]

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data
Mechanical characteristics Electrical characteristics

Maximum speed 6000 min! Output circuit RS422 Push-Pull Push-Pull
Mass moment of inertia  shaft version approx. 0.4 x 106 kgm? (TTL compatible) (7272 comp.) ¥ (7272 comp.) *
hollow shaft version 1.4 x 106 kgm? Power supply 5VDC(+5%) 5..30VDC 10...30VDC
Starting torque - at 20°C [68°F] Power consumption with  typ. 40 mA typ. 50 mA typ. 50 mA
shaftversion < 0.007 Nm inverted signal (no load) max. 90 mA max. 100 mA max. 100 mA
hollow shaft version <0.01 Nm Permissible load / channel max. +/-20mA  max. +/-20mA  max. +/- 20 mA
Shaft load capacity rad!a: fg m Pulse frequency max.250 kHz ~ max.250kHz ~ max. 250 kHz
: axia Signal level HIGH  min. 25V min. +V-20V  min. +V-20V
Weight approx. 0.1 kg [35.27 0z] LOW max.0.5V max. 0.5 V max. 0.5 V
Protection acc. to EN 60529 Rising edge time t, max. 200 ns max. 1 ps max. 1 ps
bearings, shaft  1P65 . .
cable outlet P67 Falling edge time t; max. 200 ns max. 1 ys max. 1 ps
e 3
Working temperature range -20°C ... +70°C [-4°F ... 158°F] ! oSh‘ort‘(:g:ult proof PES S JES
utpu
Materials shaft/ hollow shaft stainless steel R & lari -
housing, flange  plastic PPA, 40 % CF (carbon fibre) Breselnoantylrelectiongo i JES
cable PVC of the power supply
UL approval file 224618

Shock resistance acc. to EN 60068-2-27

1000 m/s%, 6 ms

Vibration resistance acc. to EN 60068-2-6

100 m/s?, 10 ... 2000 Hz

CE compliant acc. to

EMC guideline 2004/108/EC

RoHS guideline 2011/65/EU

Terminal assignment

Output circuit | Type of connection | Cable (isolate unused wires individually before initial start-up)

134 1.8 Signal: oV +V A A B B 0 0
o Cable colour: WH | BN GN YE GY PK | BU RD
+V: Encoder power supply +V DC
oV Encoder power supply ground GND (0 V)
A A: Incremental output channel A
B,B: Incremental output channel B
0,0: Reference signal

1) For versions with push-pull output and
power supply >15 V DC: max. 55°C [+131°F].
2) If power supply correctly applied.
3) Only one channel allowed to be shorted-out:
if +V =5V DC short circuit to channel, 0V, or +V is permitted.
if +V=5..30V DC short circuitto channel or 0 V is permitted.
4) Max. recommended cable length 30 m [98.43'].
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Incremental encoders

Compact

plastic housing, optical 3700/ 3720 (shaft / hollow shaft) Push-Pull / RS422

Dimensions shaft version
Dimensions in mm [inch]

Clamping-synchro flange, o 36.8 [1.45] 28[1,08] 20[0,79]

Flange type 1 2,5[0,1]
2/ 0,08
Cablelength 1,2,30r5m [ ]
[3.28',6.56", 9.84" or 16.40°] —o
—| | K =
M3, 6 [0.24] deep Q| Zlsf . m ]
=~ &a - [ -
g‘ g 8 S ——— T
8 ®ls
‘o
L S
5[0,2] | 8
- - \
’[4\ - ]
\
Flange adapter, o 36.8 [1.45]
Flange type A
Cable length 1,2,30r5m
[3.28',6.56",9.84" or 16.40°] 28[1,08] 20[0.79]
M3, 6 [0.24] deep 25(041]

2[0,08]

©%36,8(1,45]

%34,2[1,38]
©33[1,3]
?40[1,57]

©20 -0,04[0,79]
@D p7
3x120°

5,6[0,22]

T
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Compact

plastic housing, optical 3700/ 3720 (shaft / hollow shaft) Push-Pull / RS422

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with spring element, short N\
) o « N
(long spring element version is shown dashed) A\ ) NS
Flange type 1(2) 27,5[1,08 ] '5&‘(29‘\\ £
2
Cable length 1,2,30r5m _T= \ 999\ o\ b3
3.28", 6.56", 9.84' or 16.40'] o 9 _ 2 oXN\O\ S
Slot for torque stop, 3[0.12] deep % g - if —}
Torque stop slot, S| % o Z
. S| ® o <
recommendation: £ ° iz
cylindrical pin DIN 7, 2 4 [0.16] ] e 2
Recommended torque for the 30.12] % 3 93‘?9 2
clamping ring 1.0 Nm 6[0,24] Q o\e,
A
,L{;\ ?)
S
x T‘Q’\
\ 10'7,
\\@“A

Flange with stator coupling, & 46 [1.81]
Flange type 5

Cable length 1,2,30r5m
[3.28, 6.56", 9.84" or 16.40°]

Recommended torque for the
clamping ring 1.0 Nm 27,5[1,08]

$36,8[1,45]
max. 210,83 ]

1
—/—AI
]
20[0,79]
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Sendix 5000 / 5020 (shaft / hollow shaft)

Push-Pull / RS422

Due to their sturdy bearing construction in Safety-Lock™ Design,
the Sendix 5000 and 5020 offer high resistance against vibration
and installation errors.

The rugged housing, high protection level of up to IP67, as well
as the wide temperature range of -40°C up to +85°C, make this
product range the perfect encoder for all applications.

»

Hl(®)(0)(4HEIlw

%

Safety-Lock™  High rotational Temperature High protection  High shaftload  Shock/vibration ~ Magnetic field Short-circuit Reverse polarity ~ Optical sensor  Surface protection
speed range level capacity resistant proof proof protection salt spray-tested
optional
Robust performance Many variants

* Increased resistance against vibrations and tolerance of
installation errors, elimination of machine downtime and
repairs thanks to sturdy bearing construction in
“Safety-Lock™ Design”.

* Ensures highest safety against field breakdowns and is thus
suitable also for outside use thanks to its resistant die-cast
housing and protection up to IP67.

e Wide temperature range, -40°C ... +85°C.

XXXX
e]

 Suitable connection variant for every specific case:
cable connection, M12, M23 and MIL connector.

» Reliable mounting in a wide variety of installation situations:
comprehensive and proven fixing possibilities.

e Compatible with all US and European standards.

¢ Max. 5000 pulses per revolution.

If for each parameter of an der the underlined preferred option is selected
then the delivery time will be 10 working days for a maximum of 10 pieces.

Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.

8.5000 .xx|xx.
Shaft version Type 0000

O Flange

5 = synchro flange, IP67 ¢ 50.8 mm [2“]

6 = synchro flange, IP65 @ 50.8 mm [2“]

7 = clamping flange, IP67 @ 58 mm [2.28"]
_8 = clamping flange, IP65__ g 58 mm [2.28"]

A = synchro flange, IP67 @ 58 mm [2.28"]
B = synchro flange, IP65___ 58 mm [2.28"]

C =square flange, IP67 063.5 mm [2.5°]

D = square flange, IP65 J63.5 mm [2.5"]

G = euro flange, IP67 @115 mm [4.53"] 2

1 = servo flange, IP67 250.8 mm [2] "

2 =servo flange, IP65 250.8 mm [2] !
3 = square flange, IP67  [50.8 mm [2“] ")
4 =square flange, IP65  [150.8 mm [2”] ")
E = servo flange, IP67 263.5mm [2.5"] "
F = servo flange, IP65 2635 mm[2.5"] "

O Shaft (o x L), with flat
1 =96 x10 mm [0.24 x 0.39"]

2 =0 1/4x5/8"
4 =3/8x5/8"

B =211x33mm[0.43 x1.30"],
with feather key shaft slot 3
5 =12 x20 mm [0.47 x 0.79"]

7=01/4x7/8""
8 =03/8x7/8""

1) US version.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

O Output circuit/ power supply

1 = RS422 (with inverted signal) /5 ... 30 V DC

2 = Push-Pull (7272 compatible with inverted signal) /5 ... 30 V DC

3 = Open collector (with inverted signal) /5..30VDC "
8 = Push-Pull (7272 with inverted signal),
without capacitor /5...30 VDC ")

© Type of connection

1 = axial cable, 1 m [3.28'] PVC

A = axial cable, special length PVC *)
2 =radial cable, 1 m [3.287 PVC

B = radial cable, special length PVC *)
3 = axial M12 connector, 8-pin

Y = radial MIL connector, 10-pin
W = radial MIL connector, 7-pin
9 =radial MIL connector, 6-pin 1

*) Available special lengths (connection types A, B):
2,3,5,8,10,15m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm
ex.: 8.5000.814A.1024.0030 (for cable length 3 m)

2) Only in conjunction with shaft type B.

O Fulserate

1,5, 10, 12, 36, 100, 200, 250, 256,

(e.g. 100 pulses => 0100)

Stock types

8.5000.8354.1024
8.5000.8354.5000
8.5000.8358.0200
8.5000.8358.0360
8.5000.8358.0500
8.5000.8358.1000
8.5000.8358.5000
8.5000.B157.1024

Optional on request

- other pulse rates

- Ex2/22

- surface protection salt spray
tested

3) Only in conjunction with flange type G.

www.kuebler.com 65

Incremental
encoders



(Kubler

Incremental encoders

Standard

optical Sendix 5000 / 5020 (shaft / hollow shaft) Push-Pull / RS422

Order code 8.5020|. XX|XX :
0o

XXXX If for each parameter of an der the underlined preferred option is selected
G then the delivery time will be 10 working days for a maximum of 10 pieces. m

HO"OW Shaﬁ Type (a) (d)] Qts. up to 50 pes. of these types generally have a delivery time of 15 working days.
©® Flange O Output circuit/ power supply O Pulserate

1 = with spring element, long, IP67 4 = RS422 (with inverted signal) /5V DC 1,5, 10, 12, 36, 100, 200, 250, 256,
2 = with spring element, long, IP65 1 = RS422 (with inverted signal) /5...30 V DC 360, 400, 500, 512, 600, 800, 1000,
3 = with fastening arm, long, IP67 2 = Push-Pull (7272 compatible with inverted signal) /5 ... 30 V DC 1024, 1200, 2000, 2048, 2500, 3600,
4 = with fastening arm, long, IP65 5 = Push-Pull (with inverted signal) /10... 30 V. DC 4096, 5000

7 = with stator coupling, IP67 @65 mm [2.56"] (e.g. 100 pulses => 0100)
_8 = with stator coupling, IP65_g 65 mm [2.56"] 3 = open collector (with inverted signal) /5..30V DC "

C = with stator coupling, IP67 @63 mm [2.48"] 8 = Push-Pull (7272 with inverted signal), Stock types
D = with stator coupling, IP65_g 63 mm [2.48"] without capacitor /5...30V.DC ") 8.5020.2351.1000
8.5020.2351.2500
5 = with stator coupling, IP67 @57.2mm[2.25"]" @ Type of connection 8.5020.8552.1024
6 = with stator coupling, IP65 @ 57.2 mm [2.25"] " 1 =radial cable, 1 m[3.28'] PVC
A = radial cable, special length PVC *) Optional on request

O Hollow shaft 2 = radial M12 connector, 8-pin - other pulse rates

1 =06 mm[0.24"] 2=01/4" 4 = radial M23 connector, 12-pin - Ex2/22

9 = g 8 mm [0.32"] 4 =93/8" 7 =radial MIL connector, 10-pin (not for type of connection E, F, H)

"1 6=01/2" _E = tangential cahle, 1.m [3.28'] PVC - surface protection salt spray
1 7 =05/8" F =tangential cable, special length PVC *) tested
14 mm [0.55"] H =tangential cable, 0.3 m [0.98"] PVC,

A
8 = 915 mm [0.59"] including M12 connector for central fastening

*)  Available special lengths (connection types A, F):
2,3,5,8,10,15m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm
ex.: 8.5020.234A.1024.0030 (for cable length 3 m)

Mounting accessory for shaft encoders Order no.

Coupling bellows coupling @ 19 mm [0.75"] for shaft 6 mm [0.24"] 8.0000.1102.0606
bellows coupling @ 19 mm [0.75"] for shaft 10 mm [0.39"] 8.0000.1102.1010
Mounting accessory for hollow shaft encoders Order no.
Cylindrical pin, long 85[[0632‘] H with fixing thread 8.0010.4700.0000
for torque stops ﬂ LA 3
B = £
30[1,18] %2,

Isolation / adapter inserts for hollow shaft encoders D1 Isolation insert

- . S 6 mm [0.24"] 8.0010.4021.0000
Thermal and electrical isolation of the encoders \@‘
(Temperature range -40 ... +115°C [-40°F ... +239°F]) = :, "_, 8 mm [0.32] 8.0010.4020.0000
Isola.tlon inserts prevent currents from passmg tr_lrough the encoder '| [ ‘;‘_-: 10 mm [0.39"] 8.0010.4023.0000
bearings. These currents can occur when using inverter controlled three- i X | ol '
phase or AC vector motors and considerably shorten the service life of | ' i 12 mm [0.47"] 8.0010.4025.0000

the gncoder bearings. In addition the encoder is thermally isolated as the 14" 8.0010.4022.0000
plastic does not transfer the heat to the encoder.
3/8" 8.0010.4024.0000

Tip: 1/2" 8.0010.4026.0000

By using these adapter inserts you

can achieve six different hollow shaft
diameters,all on the basis of the encoder
8.5020.X8XX.XXXX.

$15,[0.59]

$15,5[0.61]

452[1.78]

47,2[1.86]

1) US version.
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Connection technology Order no.

Connector, self-assembly (straight) 05.CMB 8181-0

M12 female connector with coupling nut

M23 female connector with coupling nut 8.0000.5012.0000
MIL female connector with coupling nut, 10-pin 8.0000.5062.0000
Cordset, pre-assembled M12 female connector with coupling nut, 2 m [6.56'] PVC cable 05.00.6041.8211.002M

M23 female connector with coupling nut, 2 m [6.56] PVC cable 8.0000.6201.0002

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data
Mechanical characteristics

Incremental
encoders

Maximum speed IP65 12000 min-! Weight approx. 0.4 kg [14.11 oz]
6000 m'": (continuous) Protection acc. to EN 60529
IP67 6000 min _ without shaft seal  IP65
3000 min“! (continuous) with shaft seal IP67

Mass moment of inertia  shaft version
hollow shaft version

approx. 1.8 x 106 kgm?
approx. 6 x 10 kgm?

Working temperature range

-40°C ") ... +85°C [-40°F ) ... +185°F]

Material shaft stainless steel
Starting torque IP65 <0.01 Nm Shock resi EN s - 3
at 20°C [68°F] IP67  <0.05Nm ock resistance acc. to EN 60068-2- 500 m/s?, 6 ms
T . Y 2
Shaft load capacity radial 80N Vibration resistance acc. to EN 60068-2-6 100 m/s?, 10 ... 2000 Hz
axial 40N

Electrical characteristics

Output circuit RS422 RS422 Push-Pull Push-Pull Push-Pull Open collector
(TTL compatible)  (TTL compatible) (7272 compatible) (7272, without capacitor) (7273)
Ordercode 1 4 5 2 8 3
Power supply 5..30VDC 5V DC (5 %) 10..30V DC 5..30VDC 5..30VDC 5..30VDC
Power consumption (no load) typ. 40 mA typ. 40 mA typ. 50 mA typ. 50 mA typ. 50 mA 100 mA
max. 90 mA max. 90 mA max. 100 mA max. 100 mA max. 100 mA
Permissible load / channel max. +/- 20 mA max. +/- 20 mA max. +/-20mA  max. +/- 20 mA max. +/- 20 mA +/- 20 mA sink
at30VDC
Pulse frequency max. 300 kHz max. 300 kHz max. 300 kHz max. 300 kHz 2 max. 300 kHz max. 300 kHz
Signal level HIGH min.25V min. 2.5V min +V - 1.0V min. +V -2.0V min. +V -2.0V
LOW max.0.5V max. 0.5V max. 0.5V max. 0.5V max. 0.5V
Rising edge time t, max. 200 ns max. 200 ns max. 1 us max. 1 ys max. 1 ys
Falling edge time t; max. 200 ns max. 200 ns max. 1 ys max. 1 ys max. 1 ys
Short circuit proof outputs 3 yes 4 yes 4 yes yes yes ¥ yes
Reverse polarity protection yes no yes no no no
of the power supply
UL approval file 224618
CE compliant acc. to EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU
1) With connector: -40°C [-40°F], cable fixed: -30°C [-22°F], cable moved: -20°C [-4°F].
2) Max. recommended cable length 30 m [98.43°].
3) If power supply correctly applied.
4) Only one channel allowed to be shorted-out:
at+V=5V DC, short-circuit to channel, 0V, or +V is permitted.
at+V=5...30V DC, short-circuit to channel or 0V is permitted.
© Fritz Kiibler GmbH, subject to errors and changes. 02/2015 www.kuebler.com 67
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Terminal assignment

Output circuit Type of connection Cable (isolate unused wires individually before initial start-up)
1234538 5000: 1,2,A,B | Signal: (Y +V | OVsens| +Vsens | A A B B 0 0 L
T 5020: 1,A,EF |Cablecolour | WH | BN | GYPK|RDBU| GN YE GY PK BU RD | shield
Output circuit Type of connection M12 connector, 8-pin
1234538 5000: 3,4 Signal: oV +V | 0Vsens | +Vsens A A B B 0 0 L1
T 5020; 2,H? Pin: 1 2 3 4 5 6 7 8 PH
Output circuit Type of connection M23 connector, 12-pin
123458 5000: 7,8 Signal: ov +V [ 0Vsens | +Vsens A A B B 0 0 L
T 5020; 4 Pin: 10 12 11 2 5 6 8 1 3 4 PH
Output circuit Type of connection MIL connector, 10-pin
. i b n B €L
123458 5000: Y Signal: ov +V 0Vsens | +Vsens A A B 0 0 L
5020: 7 Pin: F D E A G B H C | J
Output circuit Type of connection MIL connector, 7-pin
13458 5000: W Signal: oV +V | 0Vsens | +Vsens A A B 0 0 1
T Pin: F D E A B c G
Output circuit Type of connection MIL connector, 6-pin
13458 5000: 9 Signal: (I +V | 0Vsens | +Vsens A A B 0 0 1
T Pin: A B E D c
+V: Encoder power supply +V DC
oV Encoder power supply ground GND (0 V)

0 Vsens/ +Vsens: Using the sensor outputs of the encoder, the voltage
present can be measured and if necessary increased
accordingly.

A A Incremental output channel A
B, B: Incremental output channel B
0,0: Reference signal

PH L: Plug connector housing (shield)

Top view of mating side, male contact base

M12 connector, 8-pin M23 connector, 12-pin MIL connector, 10-pin MIL connector, 7-pin MIL connector, 6-pin

1) PH =shield is attached to connector housing.
2) With type of connection H shield is not attached to connector housing.
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Dimensions shaft version
Dimensions in mm [inch]

Synchro flange, 8 50.8 [2] 35,2[1,39]

Flange type 5 and 6 467[1.84]

M3, 6 [0.24] deep 30,45[1,2]

3[0,12] ﬂ

90,4( 3,56 ]

71,4[2,81]

®30n7[1,18]
I
I
2,26
71,4[2,81]

©»50,8[2]
®47[1,85]

..H[

D=g6n7[0.24] [ ]
@ 8h7[0.32] 30,12
i ) 53[043] $40[1,57] 53,2[2,09]
2 12h7[0.47] 43,7[1,72]
g 1/4" n7(L=5/8") 47[1,85]

2 3/8" h7 (L =5/8") 64[2,52]

o 1/4" he(L=7/8") MIL-connector version
23/8" ne(L=7/8")

Clamping flange, o 58 [2.28] 38,5[1,52]
Flange type 7 and 8 23,8[0,94]

M3, 6 [0.24] deep

94[3,7]

75[2,95]

$58[2,28]
@361 [1.42]
20,
E:E;E:—:-ax-)
HEl
L

D=9 6n7[0.24]
2 817[0.32]
21017 [0.39] 10[0,39] 37[1,46] |21[0,83]
2 12h7[0.47]

g 1/4" n7(L=5/8")
0 3/8" h7(L =5/8")

o 1/4" ns(L=7/8")
0 3/8" ng(L=7/8") MIL-connector version

10[0,39]
46,5[1,83]

Synchro flange, o 58 [2.28]

Flange type A and B 33,75[1,33] 38,5[1,52]

L1l

[11 M4, 6[0.24] deep

I
max.50[ 1,97 |

94[3,7]

=

75[2,95]

i

®58[2,28]

@50 h7 [1,97]
2D

b—r—ﬂ}f

D=g6n7[0.24] H |
2?(;1:7[[(:).229]] 3042] max.21[0,83]
2 12n7[0.47] 3[0,12]
o 1/8" h7(L=5/8") 4[0,16]
03/8" 17 (L =5/8") 47[1,85]
o 1/4" ng(L=7/8")
0 3/8" hs(L=7/8") MIL-connector version

56,5[2,22]
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Standard
optical Sendix 5000 / 5020 (shaft / hollow shaft) Push-Pull / RS422

Dimensions shaft version

Dimensions in mm [inch]

Square flange, [163.5[2.5]
Flange type C and D

(Kubler

26,25[1,03]

063,5[2,5]
©»50,8[2]

31,75 n7[1,25]

D=9 6n7[0.24]

o 8h7[0.32]
g 1017 [0.39]
2 12nh7[0.47]

0 1/4"
8 3/8"
o 1/4"
0 3/8"

n7 (L =5/8")
n7 (L =5/8")
ng (L =7/8")
h8 (L =7/8")

7,5[0,3]
7,1[0,28]

39,5(1,56 |

31[1,22]

:

{69'

&.

O

77,75(3,06]

96,75(3,81]

7,5[0,3]
49[1,93]

MIL-connector version

Euro flange, & 115 [4.53]
Flange type G

Feather key attached

61,6 [2,43]

36[1,42]

$10[0,39]

31[1,22]

@ 1146[0,43]

4[0,16]

s

®85ns [3,35]

7[0,28

544

63]

L

L ¥

$50,8[2]

©58[2,28]

70 www.kuebler.com

54,6[2,15]

13,25[0,52 ]

©115[4,53]

@100 0,1 [3,94]

$6,6[0,26]
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Dimensions shaft version
Dimensions in mm [inch]

Servo flange, 8 50.8 [2]

(Kubler

Sendix 5000 / 5020 (shaft / hollow shaft)

Push-Pull / RS422

35,2[1,39]

Incremental
encoders

Flange type 1 and 2
6-32 UNC x 5[0.2] deep 13,25[0,52]
4-40 UNC x 6 [0.24] deep I
I 1 —
S |
- —— A —
& . ] - §
=8 = - . HE
e — 3 | 53
I L IS | N
D=0 6n7[0.24] 3,3[0,13]
g 8h7[0.32] 3,3(0.13 _1133lo
1077 [0.39] 2,54[0,1] 532(2.09]
g 12h7 [0.47] 2,54[0,1]
2 1/4" h7(L=5/8") 43,7[1,72]
23/8" n7(L=5/8") 60,7[2,39]
2 1/4" g (L =17/8") MIL-connector version
23/8" ne(L=7/8")
Square flange, [150.8[2]
Flange type 3 and 4 35,2[1,39]
13,25[0,52]
[ e4[0.16]
6-32 UNC x 5[0.2] deep
=]
o
— § m\$ — |
5 _D é — — [ —| %.
T - 2ls 3| o
= ! L “| & N
2 8 R Y 1 Felsl = - ol 5
D=g6n7[0.24] ) o H
2 817[0.32] [ | | [ |
3,3[0,13 max.21{0,83
2107 [0.39] 77003] __|[33[013]
0 1217 [0.47] 53,2[2,09]
o 1/4" h7(L = 5/8") 43,7[1.72]
2 3/8" h7(L="5/8")
g ;;g :::t i ;jg; MIL-connector version
Servo flange, g 63.5 [2.5] 31[1,22]
Flange type E and F
1] 6-32 UNC 13,25[0,52] ‘L i
1 1 —| [
™~ g I~
58 o E o 1
N ~ 2 IR)
‘o) o) & A =%
Sisle R = ] 5|8
ol 8 & L e
g = h | |
- | —
D=g6n7[0.24] 2
2817[0.32] 7,503 7,5(0,3]
1017 [0.39] 2,65(0,1] 49[1,93]
2 12n7[0.47] 2,65(0,1]
@ 1/4" h1 (L =5/8") 39,5[1,56 ]
03/8" n7(L=58") 56.5[2.22]
o 1/4" ng(L=7/8")
23/8" ne(L=7/8") MIL-connector version
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Standard

optical Sendix 5000 / 5020 (shaft / hollow shaft) Push-Pull / RS422

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with spring element, long
Flange type 1 and 2

[1] M3, 6[0.24] deep

Torque stop slot,
recommendation: cylindrical pin DIN7, 4 [0.16]

Recommended torque for the clamping ring 0.6 Nm 36,2[1,43]
37,9[1,49]
21[082] 33,7[1,33] ‘L l
)
o
— v
o <] g @ |
M | ® D~ sl o .
o, - |
— Al Al . g ¥ = 8
<& 2 8¢ © 3 =
== g I'B ¥ 3
] @ =l - — L I A
3= s E <l ”
Sl o % ] o
o) g / 2,4[0,09]
] ]
H7
34,2[1,35] @D 43,7[1,72]
37,5[1,48]
45.1[1,78] ®42[1,65] 54,2[2,13]

MIL-connector version

Flange with fastening arm, long
Flange type 3 and 4

Recommended torque for the clamping ring 0.6 Nm

11,4[0,45]

22[0,87]

5[0,2]
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Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with stator coupling, o 65 [2.56]
Flange type 7 and 8

Recommended torque for the clamping ring 0.6 Nm

Sendix 5000 / 5020 (shaft / hollow shaft)

D74[2,91]

965 [2,56]

Push-Pull / RS422

Bk |
= o ] ﬂ;l
~O ~N —
< (s}
S
o
o [ ]
o
wn
S -
6,5[0,26]
50,2 [1.98]
Flange with stator coupling, o 63 [2.48]
Flange type C and D
[T] Recommended torque for the clamping ring 0.6 Nm
2 | —— C]
S
(32} =\
& SN
%_
0,5[0,02] |
45,2[1,78]
Flange with stator coupling, g 57.2 [2.25]
Flange type 5 and 6 065 [2.56]
?57,15[2,25]
[T] Recommended torque for the clamping ring 0.6 Nm )
0 ~
5] -
Q| - >
3| = —
= N
- S |
NJ
T o T e T
/ [«) N 7 N
wn
S
m/ 6,5(0,26]
50,2 [1.98]
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Standard

optical Sendix 5000 / 5020 (shaft / hollow shaft) Push-Pull / RS422

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with spring element, long and tangential cable outlet
Type of connection E and H

[1] M3, 6[0.24] deep

Torque stop slot,
recommendation: cylindrical pin DIN7, 4 [0.16]

Recommended torque for the clamping ring 0.6 Nm

46,3 [1.82] $42 [1.65]
39,1 [1.54] .
35,8 [1.41] L] ¢p
,§ o
o /,{,\\ s B
g N =~
582 \ S
N = oy - -- V"~
=3 f
825 i ‘ >
S € / 2,410.09]
‘ 1
33,7 [1.33]
- 37,9 [1.49]
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high temperature, optical 5803 / 5823 (shaft / hollow shaft)

i temperature environment.

@

Push-Pull / RS422

The incremental encoders of the high temperature series
5803 / 5823 can be used at up to max. 110°C.

The high heat resistance — at the same time as high speed — make
these encoders the ideal solution for all applications in a high

VO O 01 ‘
0% ﬂl’» I l rﬁng \
<Ei) aawe) |_IP_) (1 = IIII' Ellll

High rotational Temperature High protection  High shaftload  Shock/vibration ~ Magnetic field Short-circuit Reverse polarity
speed range level capacity resistant proof proof protection
Powerful Flexible

e Can be used at temperatures of up to max. 110°C.
 High resolution up to 5000 pulses per revolution.
e Maximum speed of 12000 revolutions per minute.

Order code 8.5803
Shaft version Type

O Flange

1 = clamping flange
2 = synchro flange
P = synchro flange
M = square flange

¢ Shaft or hollow shaft version.

.quq.
oolo

XXXX
o o

©® Output circuit/ power supply

4 = RS422 (with inverted signal) /5V DC

5 = RS422 (with inverted signal) /10 ...30 V DC

6 = Push-Pull (with inverted signal) /10...30 V DC

7 = Push-Pull (without inverted signal) / 10...30 V DC

258 mm [2.28”]
258 mm [2.28”]
2 63.5mm [2.5"]
[163.5 mm [2.5"]

© Type of connection

1 = axial cable, 1 m [3.28'] TPE

2 =radial cable, 1 m [3.28°] TPE

3 = axial M23 connector, 12-pin, without mating connector
5 =radial M23 connector, 12-pin, without mating connector
W = radial MIL connector, 7-pin, without mating connector 2
Y = radial MIL connector, 10-pin, without mating connector

O Shaft (ox L), with flat

1 =86x10mm[0.24 x 0.39"]
2 =5 10x 20 mm [0.39x 0.79“]
P=03/8"x7/8""

Order code 8.5823
Hollow shaft Type

O Flange

1 = with hollow shaft and spring element, short

2 = with blind hollow shaft 3 and spring element, short

3 = with hollow shaft and stator coupling, @ 65 mm [2.56"]

4 = with blind hollow shaft 3 and stator coupling, @ 65 mm [2.56"]

lSoe0

XXXX
e]

O Output circuit/ power supply

1 = RS422 (with inverted signal) /5 V DC

4 = RS422 (with inverted signal) /10...30 V DC

3 = Push-Pull (with inverted signal) /10...30 V DC

2 = Push-Pull (without inverted signal) /10 ... 30 V DC

© Type of connection

1 =radial cable, 1 m [3.28'] TPE

2 =radial M23 connector, 12-pin,
without mating connector

O Hollow shaft

1 =96 mm [0.24”], IP40
2 =g 6 mm[0.24"], IP66
3 =08 mm [0.32], IP40
4 = g 8 mm [0.32”], IP66
5 =g 10 mm [0.39”], IP40
6 =2 10 mm [0.39"], IP66
7 =812 mm [0.47"], IP40
8 =g 12 mm [0.47"], IP66

1) Only in conjunction with flange M or P. 2) Only with output circuit 7.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

o With push-pull or RS422 interface.

Optical sensor

¢ Various connection types for different application purposes.

O Pulse rate

25, 50, 60, 100, 125, 200, 250,
256, 300, 360, 500, 512, 600,
720, 800, 1000, 1024, 1200,
1250, 1500, 2000, 2048, 2500,
3000, 3600, 4000, 4096, 5000
(e.g. 100 pulses => 0100)

Optional on request
- other pulse rates

O Pulserate

25, 50, 60, 100, 125, 200, 250,
256, 300, 360, 500, 512, 600,
720, 800, 1000, 1024, 1200,
1250, 1500, 2000, 2048, 2500,
3000, 3600, 4000, 4096, 5000
(e.g. 100 pulses => 0100)

Optional on request
- other pulse rates

3) Insertion depth < 30 mm [1.18"].

www.kuebler.com

Incremental
encoders



Incremental encoders

Standard

high temperature, optical

(Kubler

5803 / 5823 (shaft / hollow shaft)

Push-Pull / RS422

Mounting accessory for shaft encoders Order no.
Coupling bellows coupling @ 19 mm [0.75"] for shaft 6 mm [0.24"] 8.0000.1102.0606
bellows coupling @ 19 mm [0.75"] for shaft 10 mm [0.39"] 8.0000.1102.1010
Mounting accessory for hollow shaft encoders Order no.
Cylindrical pin, long 8lox 2 with fixing thread 8.0010.4700.0000
sl02] SW7[0.28 &
for torque stops 5 LA <
%‘l ]
3t J £
30[1.18] %2
Stator coupling 8.0010.4D00.0000
0 63 mm [2.48"]
6,5[0,26
Connection technology Order no.
Connector, self-assembly (straight) M23 female connector with coupling nut 8.0000.5012.0000

Cordset, pre-assembled

M23 female connector with coupling nut, 2 m [6.56"] PVC cable

8.0000.6901.0002

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data

Mechanical characteristics
shaft IP65

hollow shaft IP40
hollow shaft IP66 "

Maximum speed

12000 min™!
12000 min-!
6000 min"!

Mass moment of inertia shaft
hollow shaft

approx. 1.8 x 106 kgm?
approx. 6.0 x 106 kgm?

Starting torque — at 20°C [68°F]

shaft IP65/ hollow shaft IP40 < 0.01 Nm
hollow shaft IP66 < 0.05 Nm
Load capacity of shaft radial 80N
axial 40N
Weight approx. 0.4 kg [14.11 oz]
Protection acc. to EN 60529
shaft  IP65
hollow shaft without seal P40
hollow shaft with seal P66

Working temperature range
shaft IP65 / hollow shaft IP40
hollow shaft P66

-20°C ... +110°C [-4°F ... +230°F]
-20°C ... +90°C [-4°F ... +194°F]

Material shaft

stainless steel H7

Shock resistance acc. to EN 60068-2-27

1000 m/s2, 6 ms

Vibration resistance acc. to EN 60068-2-6

100 m/s?, 10 ... 2000 Hz

1) For continuous operation max. 3000 min”', ventilated.

2) If power supply correctly applied.
3) Only one channel allowed to be shorted-out:

if +V =5V DC, short-circuit to channel, 0V, or +V is permitted.
if +V=10...30 V DC, short-circuit to channel or 0 V is permitted.
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Electrical characteristics

Output circuit

Power supply

RS422 Push-Pull
(TTL compatible)

5V DC (+5 %) 10..30VDC
or10..30V DC

Power consumption (no load)
without inverted signal
with inverted signal

- typ. 55 mA / max. 125 mA
typ. 40 mA/max.100 mA  typ. 80 mA / max. 150 mA

Permissible load / channel

max. +/- 20 mA max. +/- 30 mA

Pulse frequency max. 300 kHz max. 300 kHz
Signal level HIGH min.25V min. +V-25V

LOW max.0.5V max. 2.0V
Rising edge time t, max. 200 ns max. 1 ps
Falling edge time t; max. 200 ns max. 1 ys
Short circuit proof outputs 2 yes yes

Reverse polarity protection
of the power supply

no;10..30V DC:yes yes

UL approval

file 224618

CE compliant acc. to

EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU
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high temperature, optical 5803 / 5823 (shaft / hollow shaft) Push-Pull / RS422

Terminal assignment

Output circuit Type of connection Cable (isolate unused wires individually before initial start-up)

1234567 5803: 1,2 Signal: oV +V | 0Vsens? | +Vsens? | A A B B 0 0 i
e 5823: 1 Cable colour: |WH 05mn? BN osmm?|  WH BN GN YE GY PK BU RD | shield
Output circuit Type of connection M23 connector, 12-pin

5803: 3,5 Signal: oV +V | 0Vsens? | +Vsens? A A B B 0 0 L1
1,2,3,4,56,7 -

5823: 2 Pin: 10 12 Al 2 5 6 8 1 3 4 PHT
Output circuit Type of connection MIL connector, 7-pin

5803: w Signal: oV +V [ 0Vsens?| +Vsens? | A A B 0 0 1
1,2,3,4,56,7 -

5823: - Pin: F D - E A - B - C - G
Output circuit Type of connection MIL connector, 10-pin

5803: Y Signal: oV +V | 0Vsens? | +Vsens? | A A B 0 0 1
1,2,3,4,5,6,7

5823: - Pin: F D - E A G B H C | J

Using RS422 outputs and long cable distances, a wave impedance has to be applied at
each cable end.

+V: Encoder power supply +V DC

oV Encoder power supply ground GND (0 V)

0 Vsens / +Vsens: Using the sensor outputs of the encoder, the voltage
present can be measured and if necessary increased

accordingly.
A A Incremental output channel A
B, B: Incremental output channel B
0,0: Reference signal
PH <: Plug connector housing (shield)

Top view of mating side, male contact base

M23 connector, 12-pin MIL connector, 7-pin MIL connector, 10-pin

1) PH = shield is attached to connector housing.
2) The sensor cables are connected to the power supply internally. If long feeder cables are
involved they can be used to adjust or control the voltage at the encoder.
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Standard

high temperature, optical 5803 / 5823 (shaft / hollow shaft) Push-Pull / RS422

Dimensions shaft version
Dimensions in mm [inch]

Clamping flange, o 58 [2.28]

Flange type 1
41[1.61] 25,6(1,01]
3x M3,5[0.2] deep ‘
HEP
N =A f———— -
B B[S
ik ill
L
10 [0.39] “%;Ej\l
i
17 [0.67]
56 [2.2]
Synchro flange, o 58 [2.28]
Flange type 2
[1] 3x M4,5[0.2] deep 51[2.01] ca. 16[0.63]
N

Rmin-:
- securely installed: 55[2.17]
- flexibly installed: 70 [2.76]

©42[1.65]

©$58[2.28]
©$50[1.97]
@D
‘
|
i

Y,
O ==
3[0.12] Sl
410.16] ]
Pl [14,500.57)
|
66 [2.6]
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high temperature, optical 5803 / 5823 (shaft / hollow shaft) Push-Pull / RS422

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with spring element, short
Flange type 1 and 2
Torque stop slot,
recommendation: 30,7 [1.21]
cylindrical pin DIN 7, 2 4 [0.16]
M3, 5[0.2] deep
Recommended torque for the clamping ring 0.6 Nm |
- 3
L Y
B
SEERES
o) =) = ] -
888 |-k -
ole|s] |, e
(=}
g
|| 3]
3[0.12]
3[0.12]
7,2[0.28] 4[0.16]
41,7 [1.64]
42,3 [1.67]
Flange with stator coupling, & 65 [2.56] 33.9[1.33]
Flange type 3 and 4 Y
Recommended torque for the clamping ring 0.6 Nm ©4.310.17]
Note: 1 5 g -
Minimum insertion depth 1.5 X Dholiow shaft —= z \
g ,
g O
o _ - -
3 %
St
2 |\ Ll @
i 2,5[0.1] ®D
45,7 [1.8] 14
46,6 [1.83] ©56 [2.21]
@65 [2.55]
@72[2.83]
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Standard

sine wave output, with zero pulse, optical

(Kubler

5804 / 5824 (shaft / hollow shaft) SinCos

The incremental encoders type 5804 / 5824 offer a SinCos
interface.

They are ideal for use in drive engineering.

These encoders are used preferably in applications for which a
standard SinCos interface is sufficient.

@

VO b 01 ‘
0% f(’\» N
@ 20.485¢) | IP ) 1 g \./

High rotational Temperature High protection  High shaftload  Shock/vibration ~ Magnetic field Short-circuit Optical sensor
speed range level capacity resistant proof proof
High performance Adaptable

¢ High resolution up to 5000 pulses per revolution.
e Maximum speed up to 12000 revolutions per minute.
e High IP protection up to max. IP66.

o Shaft or hollow shaft version.
¢ With cable or connector.

© Fulse rate
512, 1000, 1024, 1200, 1250,
1500, 2000, 2048, 2500, 3000,
3600, 4000, 4096, 5000
(e.g. 512 pulses => 0512)

O Output circuit/ power supply
1 = SinCos, 1 Vpp (with inverted signal) /5V DC
2 =SinCos, 1 Vpp (with inverted signal) /10...30 V DC

® Type of connection

1 = axial cable, 1 m [3.28°] TPE

2 =radial cable, 1 m [3.28°] TPE

3 = axial M23 connector, 12-pin, without mating connector
5 =radial M23 connector, 12-pin, without mating connector

Optional on request
- other pulse rates

Order code 8.5804 |. XX|X X|. XXXX
Shaft version Type 0000 (e
©® Flange

1 = clamping flange @ 58 mm [2.28"]

2 = synchro flange 58 mm [2.28"]

O Shaft (o x L), with flat

1 =06x10mm[0.24 x 0.39]

2 =g 10x20 mm [0.39 x 0.79"]

Order code 8.5824 |. X|X|X|X| [ XXXX
Hollow shaft Type 0000 0

O Flange

1 = with hollow shaft and spring element, short

2 = with blind hollow shaft " and spring element, short

3 = with hollow shaft and stator coupling, @ 65 mm [2.56"]

4 = with blind hollow shaft " and stator coupling, @ 65 mm [2.56"]

O Hollow shaft

1 =96 mm [0.24"], IP40
2 =@ 6 mm [0.24"], IP66
3 =@ 8 mm [0.32"], IP40
4 =98 mm [0.32"], IP66
5 =10 mm [0.39”], IP40
6 =210 mm [0.39"], IP66
7 =912 mm [0.47"], IP40
8 =g 12 mm [0.47"], IP66

1) Insertion depth < 30 mm [1.18"].

80
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Pulse rate

512, 1000, 1024, 1200, 1250,
1500, 2000, 2048, 2500, 3000,
3600, 4000, 4096, 5000

(e.g. 512 pulses => 0512)

O Output circuit/ power supply
1 = SinCos, 1 Vpp (with inverted signal) /5V DC
2 =SinCos, 1 Vpp (with inverted signal) /10 ... 30 V DC

© Type of connection

1 =radial cable, 1 m [3.28'] TPE

2 =radial M23 connector, 12-pin,
without mating connector

Optional on request
- other pulse rates
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sine wave output, with zero pulse, optical

(Kubler

5804 / 5824 (shaft / hollow shaft)

SinCos

Mounting accessory for shaft encoders Order no.
Coupling bellows coupling @ 19 mm [0.75"] for shaft 6 mm [0.24"] 8.0000.1102.0606
bellows coupling @ 19 mm [0.75"] for shaft 10 mm [0.39"] 8.0000.1102.1010
Mounting accessory for hollow shaft encoders Order no.
Cylindrical pin, long 8[[0'3'] 2 with fixing thread 8.0010.4700.0000
2l02 SW7[0.28 4
for torque stops 9 14 3
%‘J ] i N
3 £
30[1.18] %2
Stator coupling 8.0010.4D00.0000
o 63 mm [2.48"] ii
6,5[0,26]
|| 7[0.2
9[0.3
s
oy
Connection technology Order no.
Connector, self-assembly (straight) M23 female connector with coupling nut 8.0000.5012.0000

Cordset, pre-assembled

M23 female connector with coupling nut, 2 m [6.56'] PVC cable

8.0000.6901.0002

Further accessories can be found in the accessories section or in the

ies area of our

ite at: www.kuebler.com/accessories.

Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data

Mechanical characteristics
shaft IP65

hollow shaft IP40
hollow shaft IP66 "

Maximum Speed

12000 min™!
12000 min-!
6000 min'

Mass moment of inertia shaft
hollow shaft

approx. 1.8 x 106 kgm?
approx. 6.0 x 106 kgm?

Starting torque — at 20°C [68°F]

shaft IP65/ hollow shaft IP40 < 0.01 Nm
hollow shaft [P66 < 0.05 Nm
Load capacity of shaft radial 80N
axial 40N
Weight approx. 0.4 kg [14.11 oz]

Protection acc. to EN 60529
shaft
hollow shaft without seal
hollow shaft with seal

IP65
1P40
IP66

Working temperature range
shaft IP65 / hollow shaft IP40
hollow shaft IP66

-20°C ... +85°C [-4°F ... +185°F] 2
-20°C ... +80°C [-4°F ... +176°F] 2

Material shaft

stainless steel H7

Shock resistance acc. EN 60068-2-27

1000 m/s2, 6 ms

Vibration resistance acc. to EN 60068-2-6

100 m/s?, 10 ... 2000 Hz

1) For continuous operation max. 3000 min™!, ventilated.

2) 70°C [158°F] for cable version.
3) If power supply correctly applied.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

Electrical characteristics

Output circuit

SinCos, U=1Vpp

SinCos, U=1Vpp

Power supply 5V DC (£5 %) 10...30VDC
Power consumption with  typ. 65 mA typ. 65 mA
inverted signal (no load) max. 110 mA max. 110 mA
-3 dB frequency <180 kHz <180 kHz
Signal level

channels A/B 1 Vpp (20 %) 1 Vpp (£20 %)

channel0 0.1..12V 0.1..1.2V

Short circuit proof yes yes
outputs 3
Reverse polarity protection no yes
of the power supply
UL approval file 224618

CE compliant acc. to

EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU

www.kuebler.com
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Incremental encoders

Standard

sine wave output, with zero pulse, optical 5804 / 5824 (shaft / hollow shaft)  SinCos

Terminal assignment

Output circuit Type of connection Cable (isolate unused wires individually before initial start-up)
- 5804: 1,2 Signal: oV +V [ OVsens?| +Vsens? | A A B B 0 0 1
' 5824 1 Cable colour: |WH 05mm?{ BN 05mm2| WH BN GN YE GY PK BU RD shield
Output circuit Type of connection M23 connector, 12-pin
- 5804: 3,5 Signal: oV +V | 0Vsens? | +Vsens? A A B B 0 0 L1
' 5824: 2 Pin: 10 12 n 2 5 6 8 1 3 4 PHT
Using RS422 outputs and long cable distances, a wave impedance has to be applied at Top view of mating side, male contact base

each cable end.

+V: Encoder power supply +V DC

oV Encoder power supply ground GND (0 V)

0 Vsens / +Vsens: Using the sensor outputs of the encoder, the voltage
present can be measured and if necessary increased

accordingly.
A A Cosine signal
B, B: Sine signal
0,0: Reference signal M23 connector, 12-pin
PH L: Plug connector housing (shield)

Dimensions shaft version
Dimensions in mm [inch]

Clamping flange, o 58 [2.28]

Flange type 1 41[1.61] 25,6(1,01]
[1] 3x M3,5[0.2] deep 3
89,
N oA f———— -
B 8|S
ISURS
L
10 [0.39] e
i\\:?\‘[ :‘ﬁ
| )
17 [0.67]
56 [2.2]
Synchro flange, o 58 [2.28]
Flange type 2
3x M4,5[0.2] deep 51[2.01] ca. 16[0.63]
N

Rmin-:
- securely installed: 55[2.17]
- flexibly installed: 70 [2.76]

$42[1.65]

$58[2.28]
$50[1.97]
oD
‘
|
i

3[0.12 TRLLIH
012 S
3[0.12] e
410.16] .
Pl 1450057
L
66 [2.6]

1) PH =shield is attached to connector housing.
2) The sensor cables are connected to the power supply internally. If long feeder cables are
involved they can be used to adjust or control the voltage at the encoder.
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sine wave output, with zero pulse, optical 5804 / 5824 (shaft / hollow shaft)  SinCos

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with spring element, short
Flange type 1 and 2

Torque stop slot, recommendation:
cylindrical pin DIN 7, o 4 [0.16] 30,7 [1.21]] |

M3, 5[0.2] deep
Recommended torque for the clamping ring 0.6 Nm "J—LW%
- 8|
L Y
B
@] <] ®| Ll
N| o =
o) =) = = -
B 38 [°|H =
o elel | 2
(=}
3|
|| 3]
3[0.12]
3[0.12]
7,2[0.28] 40.16]
41,7 [1.64]
42,3 [1.67]
Flange with stator coupling, & 65 [2.56] 33.9[1.33]
Flange type 3 and 4 Y
Recommended torque for the clamping ring 0.6 Nm $4.3[0.17]
Note: ] 5 | | g -
Minimum insertion depth 1.5 X Dholiow shaft —= E \
g ,
g O
o _ - -
B %
St
e N\ Ll ?
2,5[0.1] »D
45,7 [1.8] 147
46,6 [1.83] ?56 [2.21]
65 [2.55]
@72 [2.83]
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Standard
sine wave output, highly interpo

.

N
i

(Kubler

ELICHT I Sendix 5814 /5834 (shaft / hollow shaft) SinCos

The incremental encoders Sendix 5814 and 5834 with SinCos
interface are particularly suited for applications in the field of
drive technology.

Thanks to their high signal quality, they are optimally suited for
further interpolation.

€. @

VO 0 o\ ‘ *
% M) \\ /
g @ a0.+90c) | IP ) L ' g \./ 6

Safety-Lock™  High rotational Temperature High protection ~ High shaftload  Shock/vibration ~ Magnetic field  Reverse polarity SinCos Optical sensor  Surface protection

speed range level capacity resistant proof protection salt spray-tested

optional
Powerful Flexible
e With incremental SinCos tracks. ¢ Shaft and hollow shaft versions.
¢ Very high signal quality. e Cable and connector variants.
e Suited for motor feedback applications. » Various mounting options available.
If for each parameter of an der the underlined preferred option is G\ 2

Order COd_e 8 . 5 8 1 4 . 1 2 X X . XXXXI then the delivery time will be 10 working days for a maximum of 10 pieces. ( 10 by 10>
Shaﬂ version Type 9 0 O 0 G Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days. N
©® Flange © Type of connection O Pulserate
_1.= clamping flange, IP65, g 58 mm [2.28"] 1 = axial cable, 1 m [3.28'] PVC 1024, 2048

O Output circuit/ power supply
1 =SinCos/5V DC
2 =SinCos /10...30V DC

A = axial cable, special length PVC *)
2 = radial cable, 1.m [3.28] PVC

B = radial cable, special length PVC *)
5 =axial M12 connector, 8 pin

6 = radial M12 connector, 8 pin

*)

Optional on request
- Ex2/22
- surface protection salt spray tested

Available special lengths (connection types A, B):
2,3,5,8,10, 15 m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm

ex.: 8.5814.122A.2048.0030 (for cable length 3 m)

8.5834

Order code
Hollow shaft

| q

If for each parameter of an der the underlined preferred option is
then the delivery time will be 10 working days for a maximum of 10 pieces.

X[X|. XXXXI
(e)

(10210

©® Flange
1 = with spring element, long, IP65

O Hollow shaft

3 =g 10 mm [0.39"]

K =@ 10 mm [0.39"], tapered shaft
4 =p12mm[047]

5 =g 14 mm [0.55"]

6 =215 mm [0.59”]

8 =903/8"

9=g1/2"

O Output circuit/ power supply
1 =SinCos/5V DC
2 =SinCos/10...30VDC

84 www.kuebler.com

Type 9 0 O 0 Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.
© Type of connection O Pulserate
2 =radial cable, 1 m[3.28°] PVC 1024, 2048
B = radial cable, special length PVC *)

Optional on request
- Ex2/22
- surface protection salt spray tested

F =tangential cable, special length PVC ¥)
6 = radial M12 connector, 8 pin

*) Available special lengths (connection types B, F):
2,3,5,8,10,15m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm

ex.: 8.5834.142B.2048.0030 (for cable length 3 m)
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sine wave output, highly interpolable, optical

(Kubler

Sendix 5814 / 5834 (shaft / hollow shaft)

M12 female connector with coupling nut

SinCos

Connection technology Order no.

Connector, self-assembly (straight)

05.CMB 8181-0

Cordset, pre-assembled

M12 female connector with coupling nut, 2 m [6.56°] PVC cable

05.00.6041.8211.002M

Further accessories can be found in the accessories section or in the

L

ies area of our

at: www.kuebler.com/accessories.

Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data

Mechanical characteristics

Maximum speed IP65 12000 min"!, 5000 min"' (continuous)
IP67 8000 min"', 2000 min™' (continuous)
Starting torque — at 20°C [68°F]  IP65 < 0.01 Nm
IP67 <0.05Nm
Mass moment of inertia shaft 4.0 x 10 kgm?
hollow shaft 7.0 x 106 kgm?
Load capacity of shaft radial 80N
axial 40N
Weight approx. 0.45 kg [15.85 oz]
Protection acc. to EN 60529
housing side  1P67
shaft side  IP65, opt. IP67

Electrical characteristics
Power supply

5V DC (+5 %) or 10...30 V DC

Current consumption 5VDC  max.70 mA
(no load) 10..30VDC max.45mA
Reverse polarity protection yes

of the power supply

UL approval file 224618

CE compliant acc. to

EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU

SinCos interface

- Max. frequency -3dB 400 kHz
Working temperature range -40°C ... +90°C [-40°F ... +194°F] ! .
= - Signal level 1 Vpp (£10 %)
Materials shaft/ hollow shaft stainless steel — 2
flange aluminium Short circuit proof yes
housing zinc die-cast Pulse rate 1024 / 2048 ppr
cable PVC
Shock resistance acc. to EN 60068-2-27 2500 m/s% 6 ms
Vibration resistance acc. to EN 60068-2-6 100 m/s?, 55 ... 2000 Hz
Terminal assignment
QOutput circuit | Type of connection | Cable (isolate unused wires individually before initial start-up)
Signal: ov V A A B B i
1,2 1,2,AB,EF [0 *
Cable colour: WH BN GN YE GY PK shield
QOutput circuit | Type of connection | M12 connector, 8-pin
R = = n
12 5.6 Signal: ov +V A A B B L
Pin: 1 2 3 4 5 6 PH3)
+V: Encoder power supply +V DC
0V: Encoder power supply ground GND (0 V)
A, A:  Cosine signal
B,B:  Sine signal
PH<:  Plug connector housing (shield)
Top view of mating side, male contact base
® @
@ @
® ® @
M12 connector, 8-pin
1) Cable version: -30°C ... + 90°C [-22°F ... +194°F] fixed installation.
2) Short circuit to 0V or to output, one channel at a time,
power supply correctly applied.
3) PH = shield is attached to connector housing.
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Standard

SLCRVEVCRIO AT DA GO DI ETT G T Sendix 5814 / 5834 (shaft / hollow shaft) SinCos

Dimensions shaft version
Dimensions in mm [inch]

48[1.89] 250.98]

Clamping flange, o 58 [2.28] 10 [0.39] 6[0.24]
Flange type 1 with shaft type 2 3[0.12]
(drawing with cable) <
.
3x M3, 6[0.24] deep o 20(0.79] ‘E‘J fffffff ] 3
FER a7 3
3x M4, 8 0.32] deep e o] jin R
7 2Bl gl © i 3 2|
D =1010.39] °le g 2 by
3|
3
£
L Il
13,25 [0.52]
Dimensions hollow shaft version
Dimensions in mm [inch] 31,8[1,25] 40,9[1.61]
S 36,7 [1.44]
Flange with spring element, long 2,4 [0.09]
Flange type 1 _
(drawing with M12 connector) g
Torque stop slot, gl 3
recommendation: ks | | B o
cylindrical pin DIN 7, ¢ 4 [0.16] 2 b S| ; :
oS = N~ = \ .
3x M3, 55[0.22] deep 58 i ©|® ;
Recommended torque for the || +<50D
lamping ring 0.6 N —
clamping ring m alrer] N >
45[1,77] »D
52,2[2,06] ©42[1.65]
Flange with stator coupling, o 63 [2.48] 13.3[052]
and hollow shaft
Flange type 5
(drawing with M12 connector) ]
wn
[1] Recommended torque for the = é %
clamping ring 0.6 Nm =l % Jg 2
g g
N
081003 46,5(1,83]
T T 53[2,09]
53,5[2,11]
Flange with stator coupling, & 63 [2.48] 64 1252)
and tapered shaft 575 [é,ze] 68 [2.68]
Flange type 5 56 [2.2] ©63:0.1[2.48
(drawing with tangential cable outlet) 48[1.89]
For (4x) M3 screw T2l [‘13;153] / \
Status LED BRI o 7=
o o = 5 __] _ I =) )
SET button AREE | \ EN[L\
S ASIRSY
10:1/]
< j? [03112] \

[0,85]
21,7

36,5 [1.24]

86 www.kuebler.com © Fritz Kiibler GmbH, subject to errors and changes. 02/2015



Incremental encoders

Y ENET(]

sine wave output, SIL2/PLd, optical
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Sendix SIL 5814FS2 / 5834FS2 (shaft / hollow shaft)  SinCos

The incremental encoders 5814FS2 and 5834FS2 of the Sendix SIL
family are suited for use in safety-related applications up to SIL2
according to EN 61800-5-2 or PLd to EN IS0 13849-1.

These encoders are particularly suited for applications in the field
of safe drive technology.

TOVRheinland

Functional
Safety

Type
Approved

Wwwituv.com
1D 0600000000

» ®

:o I:;oo: : @ Q . M

N

Safety-Lock™  High rotational Temperature High protection  High shaftload  Shock/vibration ~ Magnetic field  Reverse polarity SinCos Optical sensor
speed range level capacity resistant proof protection
Functional Safety Flexible

o Encoder with individual certificate from IFA / TUV.
e Suitable for applications up to SIL2 acc. to EN 61800-5-2.
e Suitable for applications up to PLd acc. to EN ISO 13849-1.

e With incremental SinCos tracks.

o Shaft and hollow shaft versions.
¢ Cable and connector variants.
» Various mounting options available.

e Certified mechanical mounting + electronic.

Order code 8.5814FS2,.
Shaft version Type

| q

If for each parameter of an underlined preferre d option is

then the delivery time will be 10 working days for a maximum of 10 pieces.

1 |X|X|X| . XXXXI
oololo| | o

(10210

Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.

O Flange

O Shaft(oxl)
2 =10 x 20 mm [0.39 x 0.79"], with flat

A =10x 20 mm [0.39 x 0.79"], with feather key

© Output circuit/ power supply
1 =SinCos/5V DC
2 =SinCos/10...30V DC

O Pulse rate
1024, 2048

© Type of connection

1 = axial cable, 1 m [3.28] PVC

A = axial cable, special length PVC *)
2 = radial cable, 1 m [3.28'] PVC

B = radial cable, special length PVC *)
3 = axial M23 connector, 12 pin

Optional on request
- Ex2/22

5 = axial M12 connector, 8 pin

6 = radial M12 connector, 8 pin

*) Available special lengths (connection types A, B):
2,3,5,8,10,15m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm
ex.: 8.5814FS2.122A.2048.0030 (for cable length 3 m)

Order code 8.5834FS2
Hollow shaft Type

: XX|XX|.
000

If for each parameter of an der the underlined preferred option is selected
then the delivery time will be 10 working days for a maximum of 10 pieces.

Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.

XX(;(XI (10310

O Flange
9 = with torque stop, flexible, IP65
A = with torque stop set, rigid, IP65

O Hollow shaft

3 =210 mm [0.39”]

5 = g 14 mm [0.55"]

K =g 10 mm [0.39"], tapered shaft

© Output circuit/ power supply
1 =SinCos/5V DC
2 =SinCos/10..30VDC

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

© Type of connection O Fulse rate

2 =radial cable, 1 m [3.28'] PVC 1024, 2048

B = radial cable, special length PVC *)

E = tangential cable, 1 m [3.28'] PVC Optional on request
F = tangential cable, special length PVC *) - Ex2/22

(not for connection type E + F)

6 = radial M12 connector, 8 pin

*) Available special lengths (connection types B, F):
2,3,5,8,10,15m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm
ex.: 8.5834FS2.B42B.2048.0030 (for cable length 3 m)
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Standard

sine wave output, SIL2/PLd, optical

(Kubler

Sendix SIL 5814FS2 / 5834FS2 (shaft / hollow shaft)

SinCos

EMC shield terminal for top-hat rail mounting 8.0000.4G06.0000
Screw retention Loctite 243, 5 ml 8.0000.4G05.0000

Bellows coupling, safety-oriented

You will find an overview of our couplings for Sendix SIL shaft encoders in the accessories

section or under www.kuebler.com/accessories.

Safety modules Safety-M compact / modular

You will find an overview of our systems and components for Functional Safety and the

corresponding software in the safety technology section or under www.kuebler.com/safety.

Connection technology

Cordset, pre-assembled

M12 female connector with coupling nut, 2 m [6.56] PVC cable "

M23 female connector with coupling nut, 2 m [6.56] PVC cable "

Order no.

05.00.6041.8211.002M
8.0000.6901.0002

Connector, self-assembly (straight)

M12 female connector with coupling nut

M23 female connector with coupling nut

M23 female connector with coupling nut, Ex zone 2/22

05.CMB 8181-0
8.0000.5012.0000
8.0000.5012.0000.Ex

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data

Notes regarding “Functional Safety”
These encoders are suitable for use in safety-related systems up to SIL2

Maximum speed, shaft version

Mechanical characteristics

acc. to EN 61800-5-2 and PLd to EN I1SO 13849-1 in conjunction with controllers up to 70°C [158°F] 12000 min', 10000 min-" (continuous)
or evaluation units, which possess the necessary functionality. upto Tmax 8000 min', 5000 min"! (continuous)
Additional functions can be found in the operating manual. Maximum speed, hollow shaft version
up to 70°C [158°F] 9000 min‘', 6000 min™! (continuous)
upto Tmax 6000 min!, 3000 min™! (continuous)
- Starting torque — at 20°C [68°F]
Safety characteristics shaftversion  <0.01 Nm
Classification PLd / SIL2 hollow shaft version < 0.03 Nm
System structure 2 channel (Cat. 3/ HFT = 1) Mass moment of intertia
f B2
PFH, value 2 216 x 108 h' shaftversion  4.0x10° kgm
- hollow shaft version 7.0 x 106 kgm?
Proof-test interval 20 years N
P Insertion depth for shaft
Relevant standards EN IS0 13849-1:2008; hollow shaft version  min. 34 mm [1.34"]
EN IS0 13849-2:2013; - -
EN 61800-5-2:2007 Load capacity of shaft rad!al 80N
axial 40N
. — Weight approx. 0.45 kg [15.87 oz]
Electrical characteristics Protection acc. to EN 60529 IP65

Power supply

5V DC (+5 %) or 10....30 V DC

Power consumption 5VDC max.70 mA
(no load) 10..30VDC max. 45 mA
Reverse polarity protection yes

of the power supply

Short circuit proof outputs yes

UL approval file 224618

CE compliant acc. to

EMC guideline 2004/108/EC
Machinery directive 2006/42/EC
RoHS guideline 2011/65/EU

Relevant standards

EN 55011 class B :2009 / A1:2010
EN 61000-6-3:2007 / A1:2011
EN 61000-6-2:2005

Working temperature range

-40°C ... +90°C [-40°F ... +194°F] 3

shaft / hollow shaft
flange

housing

cable

Materials

stainless steel
aluminium
zinc die-cast
PVC

Shock resistance acc. to EN 60068-2-27

500 m/s2, 11 ms

2)

Vibration resistance acc. to EN 60068-2-6

Other lengths available.

encoder evaluation unit.

200 m/s? 10 ... 150 Hz

The specified value is based on a diagnostic coverage of 90 %, that must be achieved with an

The encoder evaluation unit must meet at least the requirements for SIL2.

3) Cable version: -30°C ... + 90°C [-22°F ... +194°F] fixed installation.
4) Short circuitto 0V or to output, one channel at a time, power supply correctly applied.

www.kuebler.com © Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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sine wave output, SIL2/PLd, optical Sendix SIL 5814FS2 / 5834FS2 (shaft / hollow shaft)  SinCos

Max. frequency -3dB 400 kHz
Signal level 1 Vpp (10 %)
Short circuit proof yes "

Pulse rate 1024 / 2048 ppr

Terminal assignment

Qutput circuit | Type of connection | Cable (isolate unused wires individually before initial start-up)
ignal: A B 4L
12 12ABEF Signal: ov +V A A B B L
Cable colour: WH BN GN YE GY PK shield
Output circuit | Type of connection | M23 connector, 12-pin
A — = n
12 3.4 Signal: ov +V A A B B L
Pin: 10 12 5 6 8 1 PH 2
Output circuit | Type of connection | M12 connector, 8-pin
.. = — T
12 56 Signal: ov +V A A B B =
Pin: 1 2 3 4 5 6 PH 2

+V: Encoder power supply +V DC
V: Encoder power supply ground GND (0 V)
A:  Cosine signal
,B:  Sine signal
L Plug connector housing (shield)

Top view of mating side, male contact base

2?®
® ®
®

@
@@

M12 connector, 8-pin M23 connector, 12-pin

1) Short circuitto 0V or to output, one channel at a time, power supply correctly applied.
2) PH =shield is attached to connector housing.
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Standard

sine wave output, SIL2/PLd, optical Sendix SIL 5814FS2 / 5834FS2 (shaft / hollow shaft)  SinCos

Dimensions shaft version
Dimensions in mm [inch]

Clamping flange, o 58 [2.28] 48 [1.89] 25[0.98]
Flange type 1 with shaft type 2 10[0.39] 6[0.24]
(drawing with cable) 3[0.12] M
E S
3x M3, 6 [0.24] deep Tjﬂg;n &
L I ]
3x M4,8(0.32] deep H58 izl o
N 2 = . 2
D =10110.39] NS f—:ﬁ bl
B L8 o] @
S ¥ ¢ p S|
g
£
Il 1]
13,25 [0.52]
Clamping flange, o 58 [2.28] 48[1.89] 28,5 1.42]
Flangg typg 1 with shaft type A 10[0.39] 6 '[0.24] =
(drawing with M23 connector) 3[0.12]
3x M3, 6 [0.24] deep S
D
3x M4, 8[0.32] deep e s 20 [0.79] ® i
© 3 ()
Feather key DIN 6885 - A - 3x3x6 N o | <
D =107 [0.39] 588 = 3 3
= : S ¥ g T o) S|
E
13,25 [0.52] M23
(drawing with M12 connector)
481.89] 22[0.87
10[0.39] 6[0.24]
[1] 3x M3, 6[0.24] deep 3[042]
3x M4, 8[0.32] deep s
Q7
Feather key DIN 6885 - A - 3x3x6 T 71’_“ &
D =10mm " [0.39] 53 Y S H 2
SEFE 1 g
BEE i 2 g
< ® g T @) S
©
E T I
13,25 [0.52] M12
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sine wave output, SIL2/PLd, optical Sendix SIL 5814FS2 / 5834FS2 (shaft / hollow shaft)  SinCos

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with torque stop set, rigid 150[5,91]
Flange type A 143,5(5,65]
(drawing with cable) 56[2,2] 127,5(5,02]
47[1,85] 110[4,33]
[ sws, 75[2,95]
T S
recommended torque for the 8[0,31] 25(0,98 25(0,98 9
clamping ring 2.5 Nm ARE - 7‘ ‘ ‘ /7%:-\\
D=g 10"7[0.39] T 8 3] & DE—D 0
g 1217 [0.47] S E =) S B N —— D-E-—-— D K
5 14M7 [0.55] B —| [ 25098 25(098] | s[0.98] | _/”
- & % 57,5(2,26] \Q
I g B 92,5[3,64]
=1
13,25[0,52]
(drawing with M12 connector) 150(5,91]
143,5[5,65]
] sws, s6[2.2] 127,5(5,02]
recommended torque for the a1 ;35] 110[4,33]
clamping ring 2.5 Nm - 75[2,95]
D=g1017[0.39] — 8[0,31] 25[0,98] 25(0,98]
91217 [0.47] s f
o 1417 [0.55] g5 o Y Ak d B D
A - 3 SHdED -
sl €| %18 &) =
E g S 25(0,98] 25(0,98] 25[0,98]
- | % ! 57,5(2,26]
92,5(3,64]
‘ 34[1,34]
Torque pin with rectangular sleeve 22,8[09] o
with M4 thread 62(024 20[0,79] g
= 4
S/ )
5 b
10[0,39]
Flange with torque stop, flexible
Flange type 9 150[5,91]
(drawing with M23 connector) 96(3,78]
52(2,05]
Recommended torque for the 27[1,06] 27[1,06]
clamping ring 2.5 Nm = \
D=0 10" [0.39] B ) S\ ] 8|
g 1247[0.47] —= . ) == %/ bl T
g 141710.55] / ©
27[1,06] 27(1,06] 25[0,98] ‘ ]
32,25[1,27] g §
74[2,91] EE— ] g
118[4,65) | |
5 g o8
= 2 o6 | < | ©
1 I\ ‘ ol
E max. $31[1,22]
% $50[1,97]
© ©58[2,28]
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Standard

sine wave output, SIL2/PLd, optical Sendix SIL 5814FS2 / 5834FS2 (shaft / hollow shaft)  SinCos

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with stator coupling, o 63 [2.48] and hollow shaft 56 [2.2] 68 [2.68]
Flange type B 48[1.89] ?63 201 [2.48]
(drawing with M23 connector) 45 [1.77]
= e
SW3, - / \
recommended torque for the 55| Shj o N f\
clamping ring 2.5 Nm g% Eé 1 B %g[ (- \) D[
BB 2 X % ~ {o J 1 =g
For (4x) M3 screw &5 o ) K/
D=0 10"710.39]
2 1217 [0.47] = X . Y
9 14470.55] E/ ,%gf
13,25[0.52]
Flange with stator coupling, @ 63 [2.48] and tapered shaft
Flange type B
(drawing with tangential cable outlet)
For (4x) M3 screw 5278[;6;‘;] 8[0,32] 68 [2.68]
Status LED 4Is [1.'89] 63 :0,1 [2.48]
SET button P
' [0,35] / \
SW4 11| Bgg0®
288 g I i
B ES = 7\ o5& ©
< 7l Ss! 1041 — = & M
- { &)
[0,85] T

21,7
31,5[1.24

92 www.kuebler.com © Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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sine wave output, SIL3/PLe, optical

(Kubler

Sendix SIL 5814FS3 / 5834FS3 (shaft / hollow shaft) SinCos

The incremental encoders 5814FS3 and 5834FS3 of the Sendix SIL
family are suited for use in safety-related applications up to SIL3
according to EN 61800-5-2 or PLe to EN IS0 13849-1.

These encoders are particularly suited for applications in the field
of safe drive technology.

A@
TUVRheinland

CERTIFIED

Functional
Safety
Type
Approved

Www.tuv.com
ID 0600000000

»

o

:o I:;oo: : @ Q . M

N

Safety-Lock™  High rotational Temperature High protection  High shaftload  Shock/vibration ~ Magnetic field  Reverse polarity SinCos Optical sensor
speed range level capacity resistant proof protection
Functional Safety Flexible

o Encoder with individual certificate from IFA / TUV.
e Suitable for applications up to SIL3 acc. to EN 61800-5-2.
e Suitable for applications up to PLe acc. to EN ISO 13849-1.

e With incremental SinCos tracks.

¢ Shaft and hollow shaft versions.
¢ Cable and connector variants.
» Various mounting options available.

e Certified mechanical mounting + electronic.

Order code 8.5814FS3
Shaft version Type

| q

If for each parameter of an
then the delivery time will be 10 working days for a maximum of 10 pieces.

loas

. XX&(XI (0310

Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.

O Flange

O Shaft(oxl)
2 =10 x 20 mm [0.39 x 0.79"], with flat

A =10x 20 mm [0.39 x 0.79"], with feather key

© Output circuit/ power supply
1 =SinCos/5V DC
2 =SinCos/10...30V DC

O Pulse rate
1024, 2048

© Type of connection

1 = axial cable, 1 m [3.28] PVC

A = axial cable, special length PVC *)
2 = radial cable, 1 m [3.28'] PVC

B = radial cable, special length PVC *)
3 = axial M23 connector, 12 pin

Optional on request
- Ex2/22

5 = axial M12 connector, 8 pin
6 = radial M12 connector, 8 pin

*) Available special lengths (connection types A, B):
2,3,5,8,10,15m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm
ex.: 8.5814FS3.122A.2048.0030 (for cable length 3 m)

Order code 8.5834FS3
Hollow shaft Type

: XX|XX .
006

If for each parameter of an der the underlined preferred option is selected
then the delivery time will be 10 working days for a maximum of 10 pieces.
Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.

XX&(XI (10310

(]

O Flange
9 = with torque stop, flexible, IP65
A = with torque stop set, rigid, IP65

O Hollow shaft

3 =210 mm [0.39”]

5 = g 14 mm [0.55"]

K =g 10 mm [0.39"], tapered shaft

© Output circuit/ power supply
1 =SinCos/5V DC
2 =SinCos/10..30VDC

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

© Type of connection O Pulse rate
2 =radial cable, 1 m [3.28°] PVC

B = radial cable, special length PVC *)
E = tangential cable, 1 m [3.28'] PVC

F = tangential cable, special length PVC *)

Optional on request
- Ex2/22
(not for connection type E + F)

6 = radial M12 connector, 8 pin

*) Available special lengths (connection types B, F):
2,3,5,8,10,15m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm
ex.: 8.5834FS3.B42B.2048.0030 (for cable length 3 m)

93
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Standard

sine wave output, SIL3/PLe, optical

Accessory

(Kubler

Sendix SIL 5814FS3 / 5834FS3 (shaft / hollow shaft)

SinCos

Order no.

EMC shield terminal

for top-hat rail mounting

8.0000.4G06.0000

Screw retention

Loctite 243, 5 ml

8.0000.4G05.0000

Bellows coupling, safety-oriented

You will find an overview of our couplings for Sendix SIL shaft encoders in the accessories

section or under www.kuebler.com/accessories.

Safety modules Safety-M compact / modular

You will find an overview of our systems and components for Functional Safety and the

corresponding software in the safety technology section or under www.kuebler.com/safety.

Connection technology

Cordset, pre-assembled

M12 female connector with coupling nut, 2 m [6.56] PVC cable "

M23 female connector with coupling nut, 2 m [6.56] PVC cable "

Order no.

05.00.6041.8211.002M
8.0000.6901.0002

Connector, self-assembly (straight)

M12 female connector with coupling nut

M23 female connector with coupling nut

M23 female connector with coupling nut, Ex zone 2/22

05.CMB 8181-0
8.0000.5012.0000
8.0000.5012.0000.Ex

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data

Notes regarding “Functional Safety”

These encoders are suitable for use in safety-related systems up to SIL3
acc. to EN 61800-5-2 and PLe to EN I1SO 13849-1 in conjunction with controllers
or evaluation units, which possess the necessary functionality.

Additional functions can be found in the operating manual.

Mechanical characteristics

Maximum speed, shaft version
up to 70°C [158°F]
up to Tmax

12000 min', 10000 min™' (continuous)
8000 min"!, 5000 min™' (continuous)

Maximum speed, hollow shaft version

up to 70°C [158°F] 9000 min~', 6000 min™! (continuous)
upto Tmax 6000 min~', 3000 min™! (continuous)
- Starting torque — at 20°C [68°F]
Safety characteristics shaftversion  <0.01 Nm
Classification PLe / SIL3 hollow shaft version < 0.03 Nm
System structure 2 channel (Cat. 4/ HFT = 1) Mass moment of intertia
PFH, value ? 1.09x 108 h- shaftversion 4.0 x 106 kgm?
- hollow shaft version 7.0 x 106 kgm?
Proof-test interval 20 years N
poven Insertion depth for shaft
Relevant standards EN IS0 13849-1:2008; hollow shaft version  min. 34 mm [1.34"]
EN IS0 13849-2:2013; - -
EN 61800-5-2:2007 Load capacity of shaft rad!al 80N
axial 40N
. — Weight approx. 0.45 kg [15.87 oz]
Electrical characteristics Protection acc. to EN 60529 P65

Power supply

5V DC (+5 %) or 10....30 V DC

Power consumption 5VDC max.70 mA
(no load) 10..30VDC max. 45 mA
Reverse polarity protection yes

of the power supply

Short circuit proof outputs yes

UL approval file 224618

CE compliant acc. to

EMC guideline 2004/108/EC
Machinery directive 2006/42/EC
RoHS guideline 2011/65/EU

Relevant standards

©
=

www.kuebler.com

EN 55011 class B :2009 / A1:2010
EN 61000-6-3:2007 / A1:2011
EN 61000-6-2:2005

Working temperature range

-40°C ... +90°C [-40°F ... +194°F] 3

shaft / hollow shaft
flange

housing

cable

Materials

stainless steel
aluminium
zinc die-cast
PVC

Shock resistance acc. to EN 60068-2-27

500 m/s2, 11 ms

Vibration resistance acc. to EN 60068-2-6

Other lengths available.

200 m/s? 10 ... 150 Hz

2) The specified value is based on a diagnostic coverage of 99 %, that must be achieved with an

encoder evaluation unit.

The encoder evaluation unit must meet at least the requirements for SIL3.
3) Cable version: -30°C ... + 90°C [-22°F ... +194°F] fixed installation.
4) Short circuitto 0V or to output, one channel at a time, power supply correctly applied.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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sine wave output, SIL3/PLe, optical Sendix SIL 5814FS3 / 5834FS3 (shaft / hollow shaft)  SinCos

Max. frequency -3dB 400 kHz
Signal level 1 Vpp (10 %)
Short circuit proof yes "

Pulse rate 1024 / 2048 ppr

Terminal assignment

Qutput circuit | Type of connection | Cable (isolate unused wires individually before initial start-up)
ignal: A B 4L
12 12ABEF Signal: ov +V A A B B L
Cable colour: WH BN GN YE GY PK shield
Output circuit | Type of connection | M23 connector, 12-pin
A — = n
12 3.4 Signal: ov +V A A B B L
Pin: 10 12 5 6 8 1 PH 2
Output circuit | Type of connection | M12 connector, 8-pin
.. = — T
12 56 Signal: ov +V A A B B =
Pin: 1 2 3 4 5 6 PH 2

+V: Encoder power supply +V DC
V: Encoder power supply ground GND (0 V)
A:  Cosine signal
,B:  Sine signal
L Plug connector housing (shield)

Top view of mating side, male contact base

M12 connector, 8-pin M23 connector, 12-pin

1) Short circuitto 0V or to output, one channel at a time, power supply correctly applied.
2) PH =shield is attached to connector housing.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015 www.kuebler.com 95
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Standard

sine wave output, SIL3/PLe, optical Sendix SIL 5814FS3 / 5834FS3 (shaft / hollow shaft)  SinCos

Dimensions shaft version
Dimensions in mm [inch]

Clamping flange, o 58 [2.28] 48 [1.89] 25[0.98]
Flange type 1 with shaft type 2 10[0.39] 6[0.24]
(drawing with cable) 3[0.12] M
E S
3x M3, 6 [0.24] deep TJJRL &
] 20079 RN — i
[2] 3x M4, 8[0.32] deep 23 § [0.79] ﬁlﬁ‘f ,,,,,,, 1 o
D=1071[0.39] 8T e L g
B0 3 2| 2
S ¥ ¢ p S|
g
£
Il 1]
13,25 [0.52]
Clamping flange, o 58 [2.28] 48[1.89] 28,5 [1.42]
Flangg typg 1 with shaft type A 10[0.39] P '[0_24] —
(drawing with M23 connector) 3[0.12]
3x M3, 6[0.24] deep §
3x M4, 8[0.32] deep Jdg 20w N i
| S 3 ()
Feather key DIN 6885 - A - 3x3x6 N o= 3] L] N =
D =10 [0.39] B3 g A M g
5|
13,25 [0.52] M23
(drawing with M12 connector)
48[1.89] 22[0.87]
10[0.39] 6 [0.24]
[1] 3x M3, 6[0.24] deep 3[0.12]
3x M4, 8[0.32] deep <
N
-A- A
Feather key DIN 6885 - A - 3x3x6 e 201079 % o
D =10 mm " [0.39] 533 JT\_U 3
8 S5 gl =
588 o Lo i 7 7
S| ©f g T o) S
& L I
13,25 [0.52] M12
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sine wave output, SIL3/PLe, optical Sendix SIL 5814FS3 / 5834FS3 (shaft / hollow shaft)  SinCos

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with torque stop set, rigid 150[5,91]
Flange type A 143,5(5,65]
(drawing with cable) 56[2,2] 127,5(5,02]
47[1,85] 110[4,33]
1 sws, 75[2,95]
T S
recommended torque for the 8[0,31] 25(0,98 25(0,98 9
clamping ring 2.5 Nm ARE - 7‘ ‘ ‘ /7%:-\\
D=g 10"7[0.39] T 8 3] & DE—D 0
g 1217 [0.47] S E =) S B N —— D-E-—-— D K
5 14M7 [0.55] B —| [ 25098 25(098] | s[0.98] | _/”
- & % 57,5(2,26] \Q
I g B 92,5[3,64]
=1
13,25[0,52]
(drawing with M12 connector) 150(5,91]
143,5[5,65]
] sws, s6[2.2] 127,5(5,02]
recommended torque for the a1 ;35] 110[4,33]
clamping ring 2.5 Nm - 75[2,95]
D=g1017[0.39] — 8[0,31] 25[0,98] 25(0,98]
91217 [0.47] s f
o 1417 [0.55] g5 o Y Ak d B D
A - 3 SHdED -
sl €| %18 &) =
E g S 25(0,98] 25(0,98] 25[0,98]
- | % ! 57,5(2,26]
92,5(3,64]
‘ 34[1,34]
Torque pin with rectangular sleeve 22,8[09] o
with M4 thread 62(024 20[0,79] g
= 4
S/ )
5 b
10[0,39]
Flange with torque stop, flexible
Flange type 9 150[5,91]
(drawing with M23 connector) 96(3,78]
52(2,05]
Recommended torque for the 27[1,06] 27[1,06]
clamping ring 2.5 Nm = \
D=0 10" [0.39] B ) S\ ] 8|
g 1247[0.47] —= . ) == %/ bl T
g 141710.55] / ©
27[1,06] 27(1,06] 25[0,98] ‘ ]
32,25[1,27] g §
74[2,91] EE— ] g
118[4,65) | |
5 g o8
= 2 o6 | < | ©
1 I\ ‘ ol
E max. $31[1,22]
% $50[1,97]
© ©58[2,28]
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Standard

sine wave output, SIL3/PLe, optical Sendix SIL 5814FS3 / 5834FS3 (shaft / hollow shaft)  SinCos

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with stator coupling, o 63 [2.48] and hollow shaft 56 [2.2] 68 [2.68]
Flange type B 48[1.89] ?63 201 [2.48]
(drawing with M23 connector) 45 [1.77]
= e
SW3, - / \
recommended torque for the 55| Shj o N f\
clamping ring 2.5 Nm g% Eé 1 B %g[ (- \) D[
BB 2 X % ~ {o J 1 =g
For (4x) M3 screw &5 o ) K/
D=0 10"710.39]
2 1217 [0.47] = X . Y
9 14470.55] E/ ,%gf
13,25[0.52]
Flange with stator coupling, @ 63 [2.48] and tapered shaft
Flange type B
(drawing with tangential cable outlet)
For (4x) M3 screw 5278[;6;‘;] 8[0,32] 68 [2.68]
Status LED 4Is [1.'89] 63 :0,1 [2.48]
SET button P
' [0,35] / \
SW4 11| Bgg0®
288 g I i
B ES = 7\ o5& ©
< 7l Ss! 1041 — = & M
- { &)
[0,85] T

21,7
31,5[1.24
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Incremental encoders

Standard
high resolution, optical

(Kubler

5805 / 5825 (shaft / hollow shaft) Push-Pull / RS422

The incremental encoders type 5805 / 5825 offer resolutions up to
max. 36000 pulses per revolution.

They are thus perfect for use in applications where a very high
level of accuracy is required.

@

Vb O o\ ‘
0% f(’\) I l N\
@ 20°.+85¢) | IP | L) = \./

High rotational
speed

Temperature
range

High performance

High protection
level

* High shaft loading capability.

High shaftload S|
capacity

hock /vibration ~ Magnetic field Short-circuit Optical sensor
resistant proof proof
Many variants

e With RS422 or push-pull interface.

e Maximum speed up to 12000 revolutions per minute. ¢ With cable or connector.

 High IP protection up to max. IP66.

8.5805 |. x|x x|x TXXXXX
Shaft version Type 0000 (e)

O Flange
1 = clamping flange @58 mm [2.28"]
2 =synchro flange @58 mm [2.28"]

O Output circuit/ power supply

4 = RS422 (with inverted signal) /5V DC

5 = RS422 (with inverted signal) / 10.... 30 V DC

6 = Push-Pull (with inverted signal) /10...30 V DC
O Shaft (o x L), with flat 7 = Push-Pull (without inverted signal) /10 ... 30 V DC
1 =86x10mm[0.24 x 0.39]
2 =@ 10x 20 mm [0.39 x 0.79"] © Type of connection

1 = axial cable, 1 m [3.28°] PUR

2 =radial cable, 1 m [3.28'] PUR

3 = axial M23 connector, 12-pin, without mating connector

5 = radial M23 connector, 12-pin, without mating connector

8.5825 |. x|x x|x TXXXXX
Hollow shaft Type 0000 (e)

O Flange

1 = with hollow shaft and spring element, short

2 = with blind hollow shaft " and spring element, short

3 = with hollow shaft and stator coupling, g 65 mm [2.56"]

4 = with blind hollow shaft ! and stator coupling, @ 65 mm [2.56“]

©® Output circuit/ power supply

1 = RS422 (with inverted signal) /5 V DC

4 = RS422 (with inverted signal) /10...30 V DC

2 = Push-Pull (without inverted signal) /10 ... 30 V DC
3 = Push-Pull (with inverted signal) /10...30 V DC

O Hollow shaft

1 =96 mm [0.24"], IP40
2 =96 mm [0.24"], IP66
3 =g 8mm[0.32"], IP40
4 = g8 mm [0.32"], IP66
5 =10 mm [0.39“], IP40
6 =@ 10 mm [0.39"], IP66
7 =912 mm [0.47"], IP40
8 =@ 12mm [0.47"], IP66

© Type of connection

1 =radial cable, 1 m [3.28'] PVC

2 =radial M23 connector, 12-pin,
without mating connector

1) Insertion depth < 30 mm [1.18"].

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

O Fulse rate

6000, 7200, 8000, 8192,
9000, 10000, 18000, 36000
(e.g. 18000 pulses => 18000)

Optional on request
- other pulse rates

Pulse rate

6000, 7200, 8000, 8192,
9000, 10000, 18000, 36000
(e.g. 18000 pulses => 18000)

Optional on request
- other pulse rates
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Standard

high resolution, optical

(Kubler

5805 / 5825 (shaft / hollow shaft)

Push-Pull / RS422

Mounting accessory for shaft encoders Order no.
Coupling bellows coupling @ 19 mm [0.75"] for shaft 6 mm [0.24"] 8.0000.1102.0606
bellows coupling @ 19 mm [0.75"] for shaft 10 mm [0.39"] 8.0000.1102.1010
Mounting accessory for hollow shaft encoders Order no.
Cylindrical pin, long 2l 2 with fixing thread 8.0010.4700.0000
s[02] SW7 [0.28 ™
for torque stops ﬂ L/ 3
Ei -
* 30[1.18] %
Stator coupling 8.0010.4D00.0000
o 63 mm [2.48"] ji
6.5[0,26
|| 7[0.28]
0,35]
I
&
Connection technology Order no.
Connector, self-assembly (straight) M23 female connector with coupling nut 8.0000.5012.0000

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data

Mechanical characteristics

shaft IP65
hollow shaft IP40
hollow shaft IP66 "

Speed

12000 min-!
12000 min-!
6000 min'

shaft
hollow shaft

Mass moment of intertia

approx. 1.8 x 108 kgm?
approx. 6.0 x 106 kgm?

Starting torque — at 20°C [68°F]

shaft IP65/ hollow shaft IP40 < 0.01 Nm
hollow shaft IP66 < 0.05 Nm
Load capacity of shaft radial 80N
axial 40N
Weight approx. 0.4 kg [14.11 oz]
Protection acc. to EN 60529
shaft IP65
hollow shaft without seal P40
hollow shaft with seal P66

Working temperature range
shaft IP65 / hollow shaft P40
hollow shaft P66

-20°C ... +105°C [-4°F ... +221°F]
-20°C ... +90°C [-4°F ... +194°F]

Material shaft

stainless steel H7

Shock resistance acc. to EN 60068-2-27

1000 m/s2, 6 ms

Vibration resistance acc. to EN 60068-2-6

100 m/s?, 10 ... 2000 Hz

1) For continuous operation max. 3000 min™', ventilated.

2) If power supply correctly applied.
3) Only one channel allowed to be shorted-out

at+V =5V DC short circuit to channel, 0V, or +V is permitted.
at+V =10..30V DC short circuit to channel or 0 V is permitted.

100 www.kuebler.com

Electrical characteristics

Output circuit

Power supply

RS422 Push-Pull
(TTL compatible)

5V DC (£5 %) 10..30VDC
or10..30VDC

Power consumption (no load)
without inverted signal
with inverted signal

- typ. 90 mA / max. 135 mA
typ. 70 mA/max. 120 mA typ. 115 mA/max. 160 mA

Permissible load / channel

max. +/- 20 mA max. +/- 30 mA

Pulse frequency max. 800 kHz max. 600 kHz

Signal level HIGH min.25V min. +V-25V
LOW max.05V max. 2.0V

Rising edge time t, max. 200 ns max. 1 ps

Falling edge time t; max. 200 ns max. 1 ys

Short circuit proof yes? yes

outputs 2

Reverse polarity protection  no; 10...30V DC:yes  yes

of the power supply

UL approval file 224618

CE compliant acc. to

EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU
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Incremental encoders

Y ENET(]

high resolution, optical 5805 / 5825 (shaft / hollow shaft) Push-Pull / RS422

Terminal assignment

Output circuit Type of connection Cable (isolate unused wires individually before initial start-up)

1234567 5805: 1,2 Signal: oV +V [ OVsens?| +Vsens? | A A B B 0 0 1
e 5825: 1 Cable colour: |WH o5mn?| BN 05mm2| WH BN GN YE GY PK BU RD | shield
Output circuit Type of connection M23 connector, 12-pin

5805: 3,5 Signal: oV +V | 0Vsens? | +Vsens? A A B B 0 0 L1
1,2,3,4,56,7 -
5825: 2 Pin: 10 12 1 2 5 6 8 1 3 4 PHT
Using RS422 outputs and long cable distances, a wave impedance has to be applied at Top view of mating side, male contact base

each cable end.

+V: Encoder power supply +V DC

oV Encoder power supply ground GND (0 V)

0 Vsens / +Vsens: Using the sensor outputs of the encoder, the voltage
present can be measured and if necessary increased
accordingly.

A A Incremental output channel A

B, B: Incremental output channel B

0,0: Reference signal M23 connector, 12-pin
PH +: Plug connector housing (shield)

Dimensions shaft version
Dimensions in mm [inch]

Clamping flange, o 58 [2.28]

Flange type 1 41[1.61] 25,6(1,01]
[1] 3x M3,5[0.2] deep
89,
N =A| —= I -
B 8|
i il
L
Jiﬂjj[
| ! )
17 [0.67]
56 [2.2]
Synchro flange, o 58 [2.28]
Flange type 2
[1] 3x M4,5[0.2] deep 51[2.01] ca. 16[0.63]
Rmin-: I

- securely installed: 55[2.17]
- flexibly installed: 70 [2.76]

$42[1.65]

$58 [2.28]
$50 [1.97]
@D,
‘
|
i

3[0.12] LA
3[0.12] Sl
4[0.16] !

i 14,5 [0.57]
Ll

66 [2.6]

1) PH = shield is attached to connector housing.
2) The sensor cables are connected to the power supply internally. If long feeder cables are
involved they can be used to adjust or control the voltage at the encoder.
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Incremental encoders

Standard

high resolution, optical 5805 / 5825 (shaft / hollow shaft) Push-Pull / RS422

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with spring element, short
Flange type 1 and 2
[1] Torque stop slot,
recommendation: 30,7 [1.21]
cylindrical pin DIN 7, 2 4[0.16]
M3, 5[0.2] deep
Recommended torque for the clamping ring 0.6 Nm _
- 3
L o
| B
®5 % | 4
Npaipal H -
888 |- -
Sle|s| |, -
1= o
g
|| ™
3[0.12]
3[0.12]
7,2[0.28] 410.16]
41,7 [1.64]
42,3 [1.67]
Flange with stator coupling, & 65 [2.56] 33.9[1.33]
Flange type 3 and 4 '
Recommended torque for the clamping ring 0.6 Nm 4.30.17]
Note: — / -
Minimum insertion depth 1.5 X Dioliow shaft E \
5 ,
g Y
ol - -
3 %
S
e N\ L] 2
I 2,5[0.1] ®D
457 [1.8] 147
46,6 [1.83] @56 [2.21]
@65 [2.55]
$72[2.83]
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(Kubler

Y ENET(]

stainless steel, optical

Sendix 5006 / 5026 (shaft / hollow shaft)

Push-Pull / RS422

The incremental Sendix encoders 5006 / 5026 in stainless steel
offers optimum material resistance and thus virtually unlimited
durability.

The high-grade seals, the IP66/1P67 level of protection as well
as the wide temperature range additionally ensure impermeability

ad and ruggedness.
VO 0 b‘ ‘

R o @ m WYy
P )|t g "

Safety-Lock™  High rotational

speed

Temperature
range

High protection
level

High shaft load
capacity

Durable and sealed

* Protection rating IP66/IP67.
* Rugged stainless steel housing.
* Wide temperature range -40 ... +85°C.

e Sturdy bearing construction in Safety Lock™ Design for
resistance against vibration and installation errors.

Shock / vibration

Short-circuit
proof

Magnetic field Optical sensor

proof

Reverse polarity

resistant protection

Flexible in use

¢ Compatible with all common US and european standards.
e Power supply 5...30 V DC, various interface options,
max. 5000 pulses per revolution.

e Compact dimensions:
outer diameter 50 mm, installation depth max. 47 mm.

8.5006]. x|xx A [ XXXX
Shaft version Type 0000 (e]

O Flange

7 = clamping flange
A =synchro flange
C = square flange

2 58 mm [2.28"]
258 mm [2.28”]
[163.5 mm [2.5"]

O Shaft (o x L), with flat
1 =86x10mm[0.24 x 0.39"]
3 =9 10x20 mm [0.39 x 0.79"]

© Type of connection

O Output circuit/ power supply

2 = Push-Pull (7272 compatible with inverted signal) /5...30 V DC
5 = Push-Pull (with inverted signal) /10...30 V DC

4 = RS422 (with inverted signal) /5V DC

4 =radial M12 connector, 8-pin

O Pulserate
1,5, 10, 12, 36, 100, 200, 250, 256, 360, 400,
500, 512, 600, 800, 1000, 1024, 1200, 2000,
2048, 2500, 3600, 4096, 5000
(e.g. 100 pulses => 0100)

Optional on request
- other pulse rates
- Ex2/22

8 =03/8"x7/8"
8.5026 . x|xx 2] TXXXX
Hollow shaft Type 0000 (e]

O Flange
1 = with spring element, long
C = with stator coupling, @ 63 mm

O Hollow shaft
3=g10mm
5=0g12mm
8=g15mm

© Fritz Kiibler GmbH, subject to errors and changes. 02/201

O Output circuit/ power supply

2 = Push-Pull (7272 compatible, with inverted signal) /5 ... 30 V DC
5 = Push-Pull (with inverted signal) /10 ... 30 V DC

4 = RS422 (with inverted signal) /5V DC

(d} Type of connection
2 =radial M12 connector, 8-pin

5

O Pulse rate

1,5, 10, 12, 36, 100, 200, 250, 256, 360, 400,
500, 512, 600, 800, 1000, 1024, 1200, 2000,
2048, 2500, 3600, 4096, 5000

(e.g. 100 pulses => 0100)

Optional on request
- other pulse rates
- Ex2/22
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Incremental encoders

Standard
stainless steel, optical Sendix 5006 / 5026 (shaft / hollow shaft) Push-Pull / RS422
Mounting accessory for hollow shaft encoders Order no.
Isolation / adapter inserts for hollow shaft encoders D1 Isolation insert
Thermal and electrical isolation of the encoders 13" 6 mm [0.24°] LA L)

bearings. These currents can occur when using inverter controlled three-
phase or AC vector motors and considerably shorten the service life of 12 mm [0.47"] 8.0010.4025.0000
the encoder bearings. In addition the encoder is thermally isolated as the

1/4" 8.0010.4022.0000
3/8” 8.0010.4024.0000

(Temperature range -40 ... +115°C [-40°F ... +239°F]) ',. 8 mm [0.32"] 8.0010.4020.0000
| T
1=
in

.
— r
Isolation inserts prevent currents from passing through the encoder | l"' ﬁ? ’ -,,_' 10 mm [0.39°] 8.0010.4023.0000

plastic does not transfer the heat to the encoder.

Tip: "
z g By using these adapter inserts you 172 8.0010.4026.0000
= = can achieve six different hollow shaft
w a diameters,all on the basis of the encoder
© 8.5026.X8X2.XXXX.
45,2[1.78]
47,2[1.86]

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data

Electrical characteristics

Output circuit RS422 (TTL compatible)) Push-Pull Push-Pull (7272 compatible)

Power supply 5V DC (+5 %) 10..30VDC 5..30VDC

Current consumption with inverted typ. 40 mA typ. 50 mA typ. 50 mA

signal (no load) max. 90 mA max.100 mA max.100 mA

Permissible load / channel max. +/- 20 mA max. +/- 20 mA max. +/- 20 mA

Pulse frequency max. 300 kHz max. 300 kHz max. 300 kHz

Signal level HIGH min.25V min+V-1.0V min. +V-2.0V
LOW max.05V max. 0.5V max. 0.5V

Rising edge time t, max. 200 ns max. 1 ys max. 1 ys

Falling edge time t; max. 200 ns max. 1 s max. 1 us

Short circuit proof outputs " yes? yes yes

Reverse polarity protection of the no yes no

power supply

UL approval file 224618

CE compliant acc. to EMC guideline 2004/108/EC

RoHS guideline 2011/65/EU

Mechanical characteristics

Maximum speed % 6000 min! Working temperature -40°C ... +85°C [-40°F ... +185°F]
Mass moment of inertia approx. 1.8 x 10 kgm? Material housing, flange, shaft ~ stainless steel, 1.4305 (V2A)
Starting torque — at 20°C [68°F] <0.05 Nm connector _stainless steel
Weight approx. 0.4 kg [14.11 0z] Shock resistance acc. to EN 60068-2-27 2500 m/s2, 6 ms
Load capacity of shaft radial 80N Vibration resistance acc. to EN 60068-2-6 100 m/s?, 10 ... 2000 Hz

axial 40N
Protection acc. to EN 60529 IP66 / IP67

1) If power supply correctly applied.

2) Only one channel allowed to be shorted-out:

at+V =5V DC, short-circuit to channel, 0V, or +V is permitted.
at+V=5...30V DC, short-circuit to channel or 0V is permitted.
For continuous operation max. 3000 min™".

@«

104 www.kuebler.com © Fritz Kiibler GmbH, subject to errors and changes. 02/2015



(Kubler

Incremental encoders

Y ENET(]

stainless steel, optical Sendix 5006 / 5026 (shaft / hollow shaft) Push-Pull / RS422

Terminal assignment

QOutput circuit | Type of connection | M12 connector, 8-pin Top view of mating side, male contact base

5006: 4 Signal: 0V | +V A A B B 0 0 1
245 0 2 i 0 0?
: Pin: 1 2 3 4 5 6 7 8 PH ) )
® ®®
+V: Encoder power supply +V DC
0V: Encoder power supply ground GND (0 V)
A A Incremental output channel A M12 connector, 8-pin
B, B: Incremental output channel B
0,0: Reference signal
PH<:  Plug connector housing (shield)
Dimensions shaft version
Dimensions in mm [inch]
Synchro flange, o 58 [2.28] 33,75(1,33]
Flange type A
[T] 3x M4, 6[0.24] deep L
I~ _ N«
&2} (] @
‘o] = N @l
P S Ay N N N 2
CERE— g
S} L St
3[0,12]
3[0,12]
D=g6n7[0.24] 4[0,16]
2107 [0.39]
2 3/8" hs 47(1,85)
Clamping flange, o 58 [2.28] 23,75[0,94 |
Flange type 7

3x M3, 5.5[0.22] deep £

- 2 |
| N N D
8 v £
TEERS= ’ g
YIRS L ASY
D=g6n7[0.24] 3
2 1017 [0.39]
03/8" s 100,39 ] 37[1,46]
Square flange, []63.5 [2.5] 26,25[1,03
Flange type C
il I il Ve
| : D
g 2
0| Y
ol e )
IR L
i)
L H \@
D= 6h7[0.24] 7.5[0.3] @%
1017[0.39] 7,1[0,28] )
2 3/8" hg v
39,5[1,56 |

1) PH =shield is attached to connector housing.
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Standard

stainless steel, optical Sendix 5006 / 5026 (shaft / hollow shaft) Push-Pull / RS422

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with spring element, long
Flange type 1 21[0,82]

[1] M3, 6[0.24] deep

Torque stop slot,
recommendation: cylindrical pin DIN7, 4 [0.16]

Recommended torque for the clamping ring 0.6 Nm

3,99 0,02 [0,16]
14[0,55]

32[1,26]
46[1,81]

IVLLIVI]
|

©50,8[2]
©31,75[1,25]

max. ©33[1,3

2,4[0,09]

34,2[1,35]
37,5[1,48]
45,1[1,78]

®42[1,65]

Flange with stator coupling, & 63 [2.48]
Flange type C

[1] Recommended torque for the clamping ring 0.6 Nm

|

)

632,48 ]

©

0,5[0,02] |
452[1,78]
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large hollow shaft, optical 5821 (hollow shaft) Push-Pull / RS422

Optimised proportions, optimised costs:

With an overall diameter of just 58 millimetres the series 5821
boasts a hollow shaft of up to 28 millimetres diameter.

@0

-20°..+85°C,
Temperature Shock/vibration  Magnetic field Short-circuit Reverse polarity
range resistant proof proof protection
Adaptable

e Through hollow shaft from 16 mm up to 28 mm.
» With cable connection or M12 connector.
 High resolution up to 5000 pulses per revolution.

Order code

8.5821 |. 1|XX|X.
0/0/0/0

Type

XXXX
e]

Hollow shaft

O Flange
1 = with spring element, g 58 mm [2.28"]

O Fulse rate
50, 60, 100, 125, 250, 400, 500, 512,

© Output circuit/ power supply
1 = RS422 (with inverted signal) /5V DC

4 = RS422 (with inverted signal) /8 ...30 V DC
O Hollow shaft 3 = Push-pull (with inverted signal) /8 ...30 V. DC
K =2 16 mm [0.63"]
C =920 mm [0.79”]
6 =024 mm [0.94”]
5 = g25mm [0.98"]
3 =028 mm[1.10”]

O Type of connection
1 =radial cable, 2 m [6.56°] PVC
E = radial M12 connector, 8-pin

960, 1000, 1024, 2000, 2048, 5000
(e.g. 100 pulses => 0100)

Optional on request
- other pulse rates
- other hollow shaft diameters

Connection technology Order no.

Connector, self-assembly (straight) 05.CMB 8181-0

M12 female connector with coupling nut

Cordset, pre-assembled

M12 female connector with coupling nut, 2 m [6.56] PVC cable 05.00.6041.8211.002M

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015 www.kuebler.com 107

Incremental
encoders



Incremental encoders

Standard

large hollow shaft, optical

(Kubler

5821 (hollow shaft)

Push-Pull / RS422

Technical data
Mechanical characteristics Electrical characteristics

Maximum speed

2500 min’!

Mass moment of intertia

approx. 3.5 x 10 kgm?

Starting torque — at 20°C [68°F]

<0.1Nm

Weight

approx. 0.4 kg [14.11 oz]

Protection acc. to EN 60529

P64

Working temperature range
at max. speed 2000 min'
at max. speed 2500 min'

-20°C ... +70°C [-4°F ... +158°F]
-20°C ... +60°C [-4°F ... +140°F]

Material hollow shaft

steel

Shock resistance acc. to EN 60068-2-27

1000 m/s2, 6 ms

Vibration resistance acc. to EN 60068-2-6

100 m/s?, 35 ... 2000 Hz

Output circuit RS422 Push-Pull
(7272 compatible)
Power supply 5V DC (+5 %) 8..30VDC
or8..30VDC

Power consumption with  typ. 40 mA typ. 40 mA

inverted signal (no load) max. 90 mA max. 100 mA

Permissible load / channel  max. +/- 20 mA max. +/- 40 mA

Pulse frequency max. 300 kHz max. 200 kHz

Signal level HIGH min.25V min. +V-3.0V
LOW max.05V max. 2.5V

Rising edge time t, max. 200 ns max. 1 ps

Falling edge time t; max. 200 ns max. 1 ys

Short circuit proof yes yes

outputs

Reverse polarity protection yes yes

of the power supply

CE compliant acc. to EMC guideline 2004/108/EC

RoHS guideline 2011/65/EU

Terminal assignment

Output circuit | Type of connection | Cable (isolate unused wires individually before initial start-up)
134 : Signal: oV +V A A B B 0 0 1
- Cable colour: WH | BN GN YE GY PK | BU RD | shield
Output circuit | Type of connection | M12 connector, 8-pin
._ = = = I
134 £ Signal: ov +V A A B B 0 0 4
Pin: 1 2 3 4 5 6 7 8 PH?

+V: Encoder power supply +V DC

oV Encoder power supply ground GND (0 V)
A A: Incremental output channel A

B, B: Incremental output channel B

0, 0: Reference signal

PH<:  Plug connector housing (shield)

Top view of mating side, male contact base

©®
® @
®p?

M12 connector, 8-pin

1) If power supply correctly applied.
2) PH =shield is attached to connector housing.
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large hollow shatft, optical

Dimensions
Dimensions in mm [inch]

Flange with spring element, g 58 [2.28]
Cable version, connection type 1

[1] M1.6/5[0.2] deep

4 x socket set screw Mdx6 DIN 913
Cylindrical pin 3m6x12 DIN 6325 included
[4] Cable length 2 m [6.56']

[5] Cable gland PG7

6,2(0,24 ]

(Kubler

5821 (hollow shaft)

40,9[1,61]

-

Push-Pull / RS422

®58[2,28 ]

®51[2,01]

®46[1,81]

E‘ I
©
N
< _
©
) —
£| = 3
%
N
==
24,5[0,96 |
Flange with spring element, g 58 [2.28]
M12 connector version, connection type E ®58[2,28]
®51]2,01
M1.6/5[0.2]d
[T) M1.6/5[0.2] deep 40,9[1,61] $46[ 1,81
Cylindrical pin 3m6x12 DIN 6325 included 6,2[0,24] 0"
4 x socket set screw M4x6 DIN 913 || AT
/
[4] Connector M12 ) -
7= N
s v/ A N
[Te) ~
- TN
S — & )
ASY
3| b, 3
£ *]E >
=
o
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Incremental encoders

(Kubler

Standard
ATEX/IECEx — zone 1/21, optical

Sendix 7000 (shaft)

Push-Pull / RS422

The Sendix 7000 incremental encoders offer Ex protection in a
compact 70 mm seawater durable housing.

These shock and vibration resistant encoders operate flexibly
with a resolution of up to 5000 pulses per rotation; they are also
available with axial and radial cable outlets.

( )
URORC
0% | & f('\) Y
N ~
P )Lt = A
Ex approval Safety-Lock™  High rotational  High protection  High shaftload ~ Shock/vibration ~ Magnetic field Short-circuit Reverse polarity ~ Optical sensor Seawater
speed level capacity resistant proof proof protection durable
Compact and safe Explosion protection
e Can be used even when space is tight. e “Flameproof-enclosure” version.
e Minimal installation depth, diameter 70 mm. e ATEX with EC type examination certificate.
e Compact cable outlet axial or radial. ¢ |ECEx with certificate of conformity (CoC).
e Can be operated in marine environments — housing and flange
manufactured from seawater durable aluminium.
* Remains sealed even in harsh everyday use and ensures highest
safety against field breakdowns (IP67 protection).
Order code 8.7000 | 1 |X|X|X|. XXXX].|XXXX
Shaft version Type 0060 | 6 0
O Flange ® Type of connection © Cable length in dm
1 = clamping / synchronous flange, IP67 g 70 mm [2.76“] 1 = axial cable, 2 m [6.56] PUR 0050 = 5m [16.40°]
2 =radial cable, 2m [6.56'] PUR 0100 = 10 m [32.81']
O Shaft(oxl) A = axial cable, length > 2 m [6.56°] 0150 = 15 m [49.21°]
2 =10 x 20 mm [0.39 x 0.79”], with flat B = radial cable, length > 2 m [6.56']
1 =12x25mm [0.47 x 0.98"], Optional on request
with keyway for 4 x 4 mm [0.16 x 0.16“] key O Pulserate - other pulse rates
1,5, 10, 12, 36, 100, 200, 250, 256, - special cable length
©® Output circuit/ power supply 360, 400, 500, 512, 600, 800, 1000, - stainless steel version
4 = RS422 (with inverted signal) /5V DC 1024, 1200, 2000, 2048, 2500, 3600,
1 = RS422 (with inverted signal) /5...30 V DC 4096, 5000
2 = Push-Pull (7272 compatible with inverted signal) /5... 30 V DC (e.g. 100 pulses => 0100)
5 = Push-Pull (with inverted signal) /10 ... 30 V DC
Mounting accessory for shaft encoders Order no.
Coupling bellows coupling @ 19 mm [0.75"] for shaft 10 mm [0.39"] 8.0000.1102.1010

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

1) Not applicable with connection types 1 and 2.
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ATEX/IECEx — zone 1/21, optical

EC type-examination certificate

PTB09 ATEX 1106 X

(:2ij bler

Sendix 7000 (shaft)

Technical data
Explosion protection ATEX Mechanical characteristics

Maximum speed

Push-Pull / RS422

6000 min”' (continuous)

Category (gas) € 112G ExdIICT4-T6Gh Starting torque — at 20°C [68°F] <0.05Nm
Category (dust) € 112D Ex th I11C T135°C - T85°C Db IP6x Mass moment of inertia 4.0 x 106 kgm?
Directive 94/9/EC EN 60079-0:2009; Load capacity of shaft radial 80N
EN 60079-1:2007; axial 40N
EN 60079-31:2009 Weight approx. 1.3 kg [45.86 0z]
Protection acc. to EN 60529 1P67

Explosion protection IECEx

IECEx PTB 13.0026 X

Certificate of conformity (CoC)

Working temperature range

-40°C ... +60°C [-40 ... +140°F]

Category (gas) ExdIIC T4 -T6 Gb
Category (dust) Ex tb I11C T135°C - T85°C Db IP6x
IECEx IEC 60079-0:2007;

IEC 60079-1:2007;
IEC 60079-31:2008

Materials shaft stainless steel
flange / housing seawater durable Al,
type AISiMgMn (EN AW-6082)
cable PUR
Shock resistance acc. to EN 60068-2-27 2500 m/s? 6 ms

Vibration resistance acc. to EN 60068-2-6

100 m/s?, 55 ... 2000 Hz

Electrical characteristics

Incremental
encoders

Output circuit RS422 RS422 Push-Pull Push-Pull
(TTL compatible) (TTL compatible) (7272 compatible)
Ordercode 1 4 5 2
Power supply 5..30VDC 5V DC (£5 %) 10...30VDC 5..30VDC
Power consumption (no load) typ. 40 mA typ. 40 mA typ. 50 mA typ. 50 mA
max. 90 mA max. 90 mA max. 100 mA max. 100 mA
Permissible load / channel max. +/- 20 mA max. +/- 20 mA max. +/- 20 mA max. +/- 20 mA
Pulse frequency max. 300 kHz max. 300 kHz max. 300 kHz max. 300 kHz !
Signal level HIGH min.25V min. 2.5V min+V-1.0V min. +V-2.0V
LOW max.05V max. 0.5V max. 0.5V max. 0.5V
Rising edge time t, max. 200 ns max. 200 ns max. 1 ps max. 1 us
Falling edge time t; max. 200 ns max. 200 ns max. 1 ps max. 1 ps
Short circuit proof outputs ? yes? yes 3 yes yes
Reverse polarity protection yes no yes no
of the power supply
CE compliant acc. to EMC guideline 2004/108/EC
ATEX guideline 94/9/EC
RoHS guideline 2011/65/EU
Terminal assignment
Output circuit | Type of connection | Cable (isolate unused wires individually before initial start-up)
ianal: A B <
1245 12AB Signal: oV +V A A B B 0 0 0Vsens | +Vsens =
Cable marking: 1 2 3 4 5 6 7 8 9 10 shield
+V: Encoder power supply +V DC
oV Encoder power supply ground GND (0 V)
0 Vsens / +Vsens: Using the sensor outputs of the encoder, the voltage
present can be measured and if necessary increased
accordingly.
A A Incremental output channel A/ cosine signal
B, B: Incremental output channel B / sine signal
0,0: Reference signal
L

Plug connector housing (shield)

1) Max. recommended cable length 30 m [98.43].
2) Short-circuit with 0V or output, only one channel at a time,
power supply correctly applied.

3) Only one channel allowed to be shorted-out:
at +V=5V DC, short-circuit to channel, 0V, or +V is permitted.
at+V="5...30 V DC, short-circuit to channel or 0V is permitted.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015 www.kuebler.com M
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Incremental encoders

Standard
ATEX/IECEx — zone 1/21, optical Sendix 7000 (shaft) Push-Pull / RS422

Dimensions
Dimensions in mm [inch]

Clamping / synchronous flange, & 70 [2.76]
Shaft type 1 with axial cable outlet

[11 9x M4, 10[0.39] deep
Keyway for DIN 6885-A-4x4x25 key

112,7(4,44] max.34[ 1,34
? g :‘ R ]

Rk ' SEE

SRR — ||||® = d2=

g SSg — = ASYIRSYIRSY

3[0,12]
3[0,12]
4[0,16]
7[0,28]
Clamping / synchronous flange, & 70 [2.76]
Shaft type 2 with radial cable outlet
[1] 9x M4, 10[0.39] deep
112,7[4,44 ]

$42 [1,65]
?10[0,39]

I

I

\
®51[2,01]

$70[2,76]
$62 n7[2,44]
?50[1,97]
?48[1,89]

20[0,79

<
<
«
(1]

3[0,12] E

3[0,12]

4[0,16]
| |7l0,28]

25[0,98
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Incremental encoders

Y ENET(]
ATEX/IECEx — zone 1/21, SIL2/PLd, optical Sendix SIL 7014FS2 (shaft) SinCos

Ex protection and Functional Safety in one device.

The incremental encoders 7014FS2 of the Sendix SIL family are
suited for use in safety-related applications up to SIL2 acc. to
EN 61800-5-2 or PLd to EN IS0 13849-1.

In addition, these devices ensure Ex protection in a compact
70 mm housing out of seawater durable aluminium.

ro D
0% | L M) N\
N i
P )Lt = )| A

Ex approval Safety-Lock™ High rotational ~ High protection  High shaftload  Shock/vibration ~ Magnetic field Short-circuit Reverse polarity ~ Optical sensor Seawater
speed level capacity resistant proof proof protection durable
Functional Safety Explosion protection
* Encoder with individual certificate from IFA / TOV. e “Flameproof-enclosure” version.
e Suitable for applications up to SIL2 acc. to EN 61800-5-2. e ATEX with EC type examination certificate.
e Suitable for applications up to PLd acc. to EN ISO 13849-1.  |ECEx with certificate of conformity (CoC).

e With incremental SinCos tracks.
e Certified mechanical mounting + electronic.

8.7014 FS2[[1 x|xx.
Shaft version Type 0000
(c}
1

XXXX|. [ XXXX
0 (1]

O Flange Output circuit/ power supply ® Pulserate Optional on request
1 = clamping / synchronous flange, IP67 = SinCos /5V DC 1024, 2048 - special cable length
970 mm [2.76"] 2 =SinCos/10..30V DC - stainless steel version
© Cable length in dm
O Shaft(oxL) ® Type of connection 0050 = 5 m [16.40]
2 =10x 20 mm [0.39 x 0.79"], with flat 1 = axial cable, 2 m [6.56"] PUR 0100 =10 m [32.81°]
1 =12x25mm [0.47 x 0.98"], 2 = radial cable, 2 m [6.56"] PUR 0150 = 15 m [49.21°]
with keyway for 4 x 4 mm [0.16 x 0.16“] key A = axial cable, length > 2 m [6.56°]

B = radial cable, length > 2 m [6.56']

Accessory Order no.

EMC shield terminal for top-hat rail mounting 8.0000.4G06.0000
Screw retention Loctite 243, 5 ml 8.0000.4G05.0000
Bellows coupling, safety-oriented You will find an overview of our couplings for Sendix SIL shaft encoders in the accessories

section or under www.kuebler.com/accessories.

Safety modules Safety-M compact / modular You will find an overview of our systems and components for Functional Safety and the

corresponding software in the safety technology section or under www.kuebler.com/safety.

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

1) Notapplicable with connection types 1 and 2.
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Incremental encoders

Standard

ATEX/IECEx — zone 1/21, SIL2/PLd, optical Sendix SIL 7014FS2 (shaft) SinCos

Technical data

Safety characteristics

Explosion protection ATEX

EC type-examination certificate PTB09 ATEX 1106 X Classification PLd / SIL2

Category (gas) & 112G ExdIICT4-T6Gh System structure 2 channel (Cat. 3/ HFT = 1)
Category (dust) €9 112D Exth I1IC T135°C - T85°C Dh PG~ PFHy value " 2.16x 108 h!

Relevant standards EN 60079-0:2009; Proof-test interval 20 years

EN 60079-1:2007;
EN 60079-31:2009

EN IS0 13849-1:2008;
EN IS0 13849-2:2013;
EN 61800-5-2:2007

Mechanical characteristics

Relevant standards

Explosion protection IECEx

Certificate of conformity (CoC) IECEx PTB 13.0026 X

Category (gas) Exd[ICT4-T6 Gb Maximum speed 6000 min"' (continuous)
Category (dust) Ex th [1IC T135°C - T85°C Db IP6x Starting torque — at 20°C [68°F] <0.05Nm
Relevant standards IEC 60079-0:2007; Mass moment of inertia 4.0 x 108 kgm?
IEC 60079-1:2007; - -
EC 60079-31:2008 Load capacity of shaft rad!al 80N
axial 40N
— . " Weight approx. 1.3 kg [45.86 oz]
Notes regarding “Functional Safety Protection acc. to EN 60529 P67

These encoders are suitable for use in safety-related systems up to SIL2

acc. to EN 61800-5-2 and PLd to EN I1SO 13849-1 in conjunction with controllers
or evaluation units, which possess the necessary functionality.

Additional functions can be found in the operating manual.

Working temperature range

-40°C ... +60°C [-40 ... +140°F]

Materials shaft
flange / housing

cable

stainless steel

seawater durable Al,

type AISiMgMn (EN AW-6082)
PUR

Shock resistance acc. to EN 60068-2-27

500 m/s%, 11 ms

Electrical characteristics

Vibration resistance acc. to EN 60068-2-6 200 m/s, 10 ... 150 Hz

Power supply 10...30VDC
Current consumption (no load) max. 45 mA " N
- - SinCos interface
Reverse polarity protection yes
for power supply Max. frequency -3dB 400 kHz
CE compliant acc. to EMC guideline 2004/108/EC Signal level 1Vpp (+10 %)
ATEX guideline 94/9/EC Short circuit proof yes?
Machinery directive 2006/42/EC Pulse rate 1024 / 2048 ppr
RoHS guideline 2011/65/EU
Relevant standards EN 55011 class B :2009 / A1:2010
EN 61000-6-3:2007 / A1:2011
EN 61000-6-2:2005
Terminal assignment
Output circuit Type of connection | Cable (isolate unused wires individually before initial start-up)
._ — — I
1.2 12,AB Signal: ov +V A A B B 2
Cable marking: 6 1 7 8 9 10 shield
+V: Encoder power supply +V DC
oV Encoder power supply ground GND (0 V)
A, A:  Cosine signal
B, B: Sine signal
L

Plug connector housing (shield)

1) The specified value is based on a diagnostic coverage of 90 %, that must be achieved with an
encoder evaluation unit.
The encoder evaluation unit must meet at least the requirements for SIL2.

2) Short-circuit with 0V or output, only one channel at a time, power supply correctly applied.

-
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Incremental encoders
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ATEX/IECEx — zone 1/21, SIL2/PLd, optical Sendix SIL 7014FS2 (shaft) SinCos

Dimensions
Dimensions in mm [inch]

Clamping / synchronous flange, & 70 [2.76]
Shaft type 1 with axial cable outlet

9x M4, 10 [0.39] deep
Keyway for DIN 6885-A-4x4x25 key

112,7[4,44 max.34[ 1,34 |

F|o| —

SIS — —{ —|
ol N|— |~ @
EETJE o| | ®
SN I: ® - T s
=YY =g o]
S| olg| = ol o <
s ® | ———" ISYRSYRSY

3[0,12]
3[0,12]
4[0,16]
7(0,28]

Clamping / synchronous flange, & 70 [2.76]
Shaft type 2 with radial cable outlet

9x M4,101[0.39] deep

112,7[4,44

- =
ESE NEE
ol e B > R N %
S5es ®— =
NI e 3| €
SYEIRS) —
by 20[0,79] 5 SYIRSY
<
]
©
3[0,12] E
3[0,12]
4[0,16]
7[0,28]

25[0,98
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Standard
ATEX/IECEx — zone 1/21, SIL3/PLe, optical

Sendix SIL 7014FS3 (shaft)

SinCos

Ex protection and Functional Safety in one device.

The incremental encoders 7014FS3 of the Sendix SIL family are
suited for use in safety-related applications up to SIL3 acc. to
EN 61800-5-2 or PLe to EN IS0 13849-1.

In addition, these devices ensure Ex protection in a compact
70 mm housing out of seawater durable aluminium.

Functional
Safety

Type
Approved

TOVRheinland

CERTIFIED

Wwwtuv.com
1D 0600000000

e \I/
= \\l//
—
_IP = ) |
Ex approval Safety-Lock™  High rotational  High protection  High shaftload  Shock/vibration ~ Magnetic field Short-circuit Reverse polarity ~ Optical sensor Seawater
speed level capacity resistant proof proof protection durable

Functional Safety

* Encoder with individual certificate from IFA / TOV.

¢ Suitable for applications up to SIL3 acc. to EN 61800-5-2.
e Suitable for applications up to PLe acc. to EN ISO 13849-1.
* With incremental SinCos tracks.

e Certified mechanical mounting + electronic.

Explosion protection

e “Flameproof-enclosure” version.
e ATEX with EC type examination certificate.
¢ |ECEx with certificate of conformity (CoC).

Order code 8.7014 FS3|.[1]XIX|X[. XXXX|.]XXXX
Shaft version Type 0000 | 0 0
©® Flange ©® Output circuit/ power supply

1 = clamping / synchronous flange, IP67 1 =SinCos/5V DC

@70 mm [2.76"]

O Shaft(oxL) © Type of connection

2 =SinCos/10...30VDC

Optional on request
- special cable length
- stainless steel version

O Fulserate
1024, 2048

© cCable length in dm
0050 =5 m [16.40°]

2 =10x20 mm [0.39 x 0.79"], with flat
1 =12x25mm [0.47 x 0.98],
with keyway for 4 x 4 mm [0.16 x 0.16“] key

1 = axial cable, 2 m [6.56] PUR

2 =radial cable, 2 m [6.56'] PUR

A = axial cable, length > 2 m [6.56°]
B = radial cable, length > 2 m [6.56°]

0100 =10 m [32.81]
0150 = 15 m [49.21]

Accessory Order no.

EMC shield terminal

8.0000.4G06.0000

for top-hat rail mounting

Screw retention

Loctite 243, 5 ml 8.0000.4G05.0000

Bellows coupling, safety-oriented

You will find an overview of our couplings for Sendix SIL shaft encoders in the accessories

section or under www.kuebler.com/accessories.

Safety modules Safety-M compact / modular

You will find an overview of our systems and components for Functional Safety and the

corresponding software in the safety technology section or under www.kuebler.com/safety.

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

1) Notapplicable with connection types 1 and 2.
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ATEX/IECEx — zone 1/21, SIL3/PLe, optical

(Kubler

Sendix SIL 7014FS3 (shaft)

SinCos

Technical data

Explosion protection ATEX

Safety characteristics

EC type-examination certificate PTBO09 ATEX 1106 X Classification PLe / SIL3

Category (gas) € 112G ExdIICT4-T6Gh System structure 2 channel (Cat. 4/ HFT = 1)
Category (dust) €9 112D Exth IIC T135°C - T85°C Db PG~ PFHy value " 1.09x 108 h!

Relevant standards EN 60079-0:2009; Proof-test interval 20 years

Explosion protection IECEx
Certificate of conformity (CoC)

EN 60079-1:2007;
EN 60079-31:2009

IECEx PTB 13.0026 X

Category (gas)

ExdIIC T4 - T6 Gb

Category (dust)

Ex th I1IC T135°C - T85°C Db IP6x

Relevant standards

IEC 60079-0:2007;
IEC 60079-1:2007;
IEC 60079-31:2008

Notes regarding “Functional Safety”

These encoders are suitable for use in safety-related systems up to SIL3
acc. to EN 61800-5-2 and PLe to EN I1SO 13849-1 in conjunction with controllers
or evaluation units, which possess the necessary functionality.

Additional functions can be found in the operating manual.

Relevant standards

Maximum speed

EN IS0 13849-1:2008;
EN IS0 13849-2:2013;
EN 61800-5-2:2007

Mechanical characteristics

6000 min”' (continuous)

Starting torque — at 20°C [68°F] <0.05Nm
Mass moment of inertia 4.0 x 106 kgm?
Load capacity of shaft radial 80N
axial 40N
Weight approx. 1.3 kg [45.86 oz]
Protection acc. to EN 60529 P67

Working temperature range

-40°C ... +60°C [-40 ... +140°F]

shaft
flange / housing

Materials

cable

stainless steel

seawater durable Al,

type AISiMgMn (EN AW-6082)
PUR

Shock resistance acc. to EN 60068-2-27

500 m/s%, 11 ms

Incremental
encoders

Electrical characteristics

Vibration resistance acc. to EN 60068-2-6 200 m/s, 10 ... 150 Hz

Power supply 10...30V DC
Current consumption (no load) max. 45 mA N "
- - SinCos interface
Reverse polarity protection yes
for power supply Max. frequency -3dB 400 kHz
CE compli ol Signal level 1Vpp (£10 %)
pliant acc. to EMC guideline 2004/108/EC
ATEX guideline 94/9/EC Short circuit proof yes?
Machine.ry djrective 2006/42/EC Pulse rate 1024 / 2048 ppr
RoHS guideline 2011/65/EU
Relevant standards EN 55011 class B :2009 / A1:2010
EN 61000-6-3:2007 / A1:2011
EN 61000-6-2:2005
Terminal assignment
Output circuit Type of connection | Cable (isolate unused wires individually before initial start-up)
ignal: A B &L
12 L2AB Signal: ov +V A A B B L
Cable marking: 6 1 7 8 9 10 shield
+V: Encoder power supply +V DC
(A" Encoder power supply ground GND (0 V)
A, A:  Cosine signal
B, B: Sine signal
i

Plug connector housing (shield)

1) The specified value is based on a diagnostic coverage of 99 %, that must be achieved with an
encoder evaluation unit.
The encoder evaluation unit must meet at least the requirements for SIL3.

2) Short-circuit with 0V or output, only one channel at a time, power supply correctly applied.
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Incremental encoders

Standard
ATEX/IECEx — zone 1/21, SIL3/PLe, optical Sendix SIL 7014FS3 (shaft) SinCos

Dimensions
Dimensions in mm [inch]

Clamping / synchronous flange, & 70 [2.76]
Shaft type 1 with axial cable outlet

[11 9x M4, 10[0.39] deep
Keyway for DIN 6885-A-4x4x25 key

112,7(4,44] max.34[ 1,34
? g :‘ R ]

AEcE ' SEE

SRR — ||||® = d2=

g SSg — = ASYIRSYIRSY

3[0,12]
3[0,12]
4[0,16]
7[0,28]
Clamping / synchronous flange, & 70 [2.76]
Shaft type 2 with radial cable outlet
[1] 9x M4, 10[0.39] deep
112,7[4,44 ]

$42 [1,65]
?10[0,39]

I

I

\
®51[2,01]

$70[2,76]
$62 n7[2,44]
?50[1,97]
?48[1,89]

20[0,79

<
<
«
(1]

3[0,12] E

3[0,12]

4[0,16]
| |7l0,28]

25[0,98
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Incremental encoders

Standard
ATEX/IECEx — mining, optical

Sendix 7100 (shaft) Push-Pull / RS422

The incremental encoders Sendix 7100 in a compact 70 mm
stainless steel housing have an ATEX/IECEx mining approval.

These shock and vibration resistant encoders operate flexibly
with a resolution of up to 5000 pulses per revolution; they are also
available with axial and radial cable outlets.

VO 00\ ‘
N /(’\) I l m N\
_p )Lt = . g

Ex approval Safety-Lock™  High rotational  High protection  High shaftload  Shock/vibration ~ Magnetic field Short-circuit Reverse polarity ~ Optical sensor
speed level capacity resistant proof proof protection
Compact and safe Explosion protection
* Can be used even when space is tight. e Mining approval.
e Minimal installation depth, diameter 70 mm. e “Flame-proof enclosure” construction.
e Compact cable outlet axial or radial. e ATEX with EC type examination certificate.
e Remains sealed even in harsh everyday use and ensures ¢ |ECEx with certificate of conformity (CoC).

highest safety against field breakdowns (IP67 protection).

Order code 8.7100
Shaft version Type

: 2|X X|X :
0000

XXXX|. [ XXXX
0 0

O Flange
2 = clamping / synchronous flange, IP67
@70 mm [2.76"]

O Shaft(oxl)
2 =10x 20 mm [0.39 x 0.79“], with flat

1 =12x 25 mm [0.47 x 0.98"],
with keyway for 4 x 4 mm [0.16 x 0.16“] key

1) Notapplicable with connection types 1 and 2.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

© Output circuit/ power supply

4 = RS422 (with inverted signal) /5V DC

1 = RS422 (with inverted signal) /5...30 V DC

2 = Push-Pull (7272 compatible with inverted signal) /5... 30 V DC
5 = Push-Pull (with inverted signal) /10 ... 30 V DC

© Type of connection

1 = axial cable, 2 m [6.56"] PUR

2 =radial cable, 2 m [6.56] PUR

A = axial cable, length > 2 m [6.56']
B = radial cable, length > 2 m [6.56']

O Pulse rate

1,5,10, 12, 36, 100, 200, 250, 256,
360, 400, 500, 512, 600, 800, 1000,
1024, 1200, 2000, 2048, 2500, 3600,
4096, 5000

(e.g. 100 pulses => 0100)

other pulse rates on request

Cable length in dm "
0050 = 5m [16.40°]
0100 =10 m [32.81°]
0150 = 15 m [49.21°]

Optional on request

- other pulse rates
- special cable length
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Incremental encoders

Standard

ATEX/IECEx — mining, optical

EC type-examination certificate

IBExU 14 ATEX 1047 X

(Kubler

Sendix 7100 (shaft)

Maximum speed

Push-Pull / RS422

Technical data
Explosion protection ATEX Mechanical characteristics

6000 min"' (continuous)

Category &) | M2 Ex d I/IIC T4 - T6 Mb Starting torque — at 20°C [68°F] <0.05Nm
Directive 94/9/EC EN 60079-0:2012; Mass moment of inertia 4.0 x 10 kgm?
EN 60079-1:2007 Load capacity of shaft radial 80N
axial 40N
Weight approx. 1.3 kg [45.86 oz]
Pratction acc. 10 EN 60529 o7
Certificate of conformity (CoC) IECEx IBE 14.0023 X Working temperature range -40°C ... +60°C [-40 ... +140°F]
Category I M2 Exd I/lIC T4 -T6 Mb Materials shaft stainless steel
IECEx IEC 60079-0:2011; flange / housing stainless steel
IEC 60079-1:2007 cable PUR
Shock resistance acc. to EN 60068-2-27 2500 m/s2, 6 ms

Vibration resistance acc. to EN 60068-2-6

100 m/s?, 55 ... 2000 Hz

Electrical characteristics

Output circuit RS422 RS422 Push-Pull Push-Pull
(TTL compatible) (TTL compatible) (7272 compatible)
Ordercode 1 4 5 2
Power supply 5..30VDC 5V DC (+5 %) 10..30V DC 5..30VDC
Power consumption (no load) typ. 40 mA typ. 40 mA typ. 50 mA typ. 50 mA
max. 90 mA max. 90 mA max. 100 mA max. 100 mA
Permissible load / channel max. +/- 20 mA max. +/- 20 mA max. +/- 20 mA max. +/- 20 mA
Pulse frequency max. 300 kHz max. 300 kHz max. 300 kHz max. 300 kHz !
Signal level HIGH min.25V min. 2.5V min +V - 1.0V min. +V - 2.0V
LOW max.05V max. 0.5V max. 0.5V max. 0.5V
Rising edge time t, max. 200 ns max. 200 ns max. 1 ys max. 1 ys
Falling edge time t; max. 200 ns max. 200 ns max. 1 us max. 1 ys
Short circuit proof outputs 2 yes?d yes? yes yes
Reverse polarity protection yes no yes no
of the power supply
CE compliant acc. to EMC guideline 2004/108/EC
ATEX guideline 94/9/EC
RoHS guideline 2011/65/EU
Terminal assignment
Output circuit | Type of connection | Cable (isolate unused wires individually before initial start-up)
ianal: A B 4
1245 12A B Signal: ov +V A A B B 0 0 0Vsens | +Vsens =
Cable marking: 1 3 4 5 6 7 9 10 shield
+V: Encoder power supply +V DC
oV Encoder power supply ground GND (0 V)
0 Vsens / +Vsens: Using the sensor outputs of the encoder, the voltage
present can be measured and if necessary increased
accordingly.
A A Incremental output channel A/ cosine signal
B, B: Incremental output channel B / sine signal
0,0 Reference signal
L

1) Max. recommended cable length 30 m [98.43].
2) Short-circuit with 0V or output, only one channel at a time,

power supply correctly applied.

120 www.kuebler.com

Plug connector housing (shield)

3) Only one channel allowed to be shorted-out:
at+V="5V DC, short-circuit to channel, 0V, or +V is permitted.
at+V=5..30V DC, short-circuit to channel or 0V is permitted.
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(Kubler

Incremental encoders

Standard
ATEX/IECEx — mining, optical Sendix 7100 (shaft) Push-Pull / RS422

Dimensions
Dimensions in mm [inch]

Clamping / synchronous flange, & 70 [2.76]
Shaft type 1 with axial cable outlet

[11 9x M4, 10[0.39] deep
Keyway for DIN 6885-A-4x4x25 key

112,7(4,44] max.34[ 1,34
? g :‘ R ]

Rk ' SEE

SRR — ||||® = d2=

g SSg — = ASYIRSYIRSY

3[0,12]
3[0,12]
4[0,16]
7[0,28]
Clamping / synchronous flange, & 70 [2.76]
Shaft type 2 with radial cable outlet
[1] 9x M4, 10[0.39] deep
112,7[4,44 ]

| = O] § =
el3lge SRR
N T .
SDEE ® S
NEIRRS S8l g
YIRS =
a 20[0,79 5 8 &
T
«
©
3[0,12] E
3[0,12]
4[0,16]
| |7l0,28]

25[0,98

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015 www.kuebler.com 121

Incremental
encoders



(Kubler

Incremental encoders

Large hollow shaft
optical A020 (hollow shaft) Push-Pull / RS422 / SinCos

The incremental encoder type A020 with optical sensor
technology is available with a through hollow shaft up to
max. 42 mm diameter.

With an installation depth of just 43 mm it is optimally suited
for mounting on large shafts, even where space is tight.

Vo o 0\
@) ! [ 2% f(’\) Ny
O P Q ~

High rotational  High protection ~ Shock/vibration ~ Magnetic field  Optical sensor

speed level resistant proof
Compact Flexible
e Minimal installation depth but large hollow shaft. e With Push-Pull, RS422 or SinCos interface.
 Available with compact M12 connector. ¢ Hollow shaft from 20 mm up to 42 mm as standard.
» Torque stop can be implemented even with small radius. e With cable connection, M12 or M23 connectors.

If for each parameter of an der the underlined preferred option is selected,
order COde 8 . A 0 2 0 . X|X X X . XXXX then the delivery time will be 10 working days for a m;ximum of 10 pieces. @@
HO"OW Shaﬂ Type 0000 (e) Qts. up to 50 pes. of these types generally have a delivery time of 15 working days.
O Flange O Output circuit/ power supply O Pulse rate

2 = with spring element, short 1 = RS422 (with inverted signal) /5V DC 50, 360, 512, 600, 1000, 1024, 1500,
_3 = with spring element, long 4 = RS422 (with inverted signal) /10.... 30 V DC 2000, 2048, 2500, 4096, 5000
5 = with fastening arm, long 2 = Push-pull (without inverted signal) /10...30 V DC (e.g. 360 pulses => 0360)

5 = Push-pull (with inverted signal) /5...30 V DC
O Hollow shaft

SinCos version only available

C =220mm [0.79"] A = Push-pull (7272 compatible) /5 ... 30 V DC with pulses = 1024
6 = 224 mm [0.94"] 8 = SinCos, 1 Vpp (with inverted signal) /5 V DC
5 =925mm[0.98"] 9 = SinCos, 1 Vpp (with inverted signal) /10.. 30 V DC Optional on request
3 =928 mm[1.10"] - other pulse rates
A=p30mm][1.18"] @ Type of connection

2 =938 mm [1.50”] 1 =radial cable, 1 m [3.28] PVC

B =40 mm [1.57"] A = radial cable, special length PVC *)

1 =042mm [1.657] 2 = radial M23 connector, 12-pin, without mating connector

4=901" E = radial M12 connector, 8-pin

*) Available special lengths (connection type A):
2,3,5,8,10,15m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm
ex.: 8.A020.351A.2048.0030 (for cable length 3 m)
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Incremental encoders

Large hollow shaft

optical A020 (hollow shaft) Push-Pull / RS$422 / SinCos
Mounting accessory for hollow shaft encoders Order no.
Cylindrical pin, long FALSL, g with fixing thread 8.0010.4700.0003
9 [0.35] g 10[0.39] EQ
for torque stops R 8 Bl
5
40[1.57]
Connection technology Order no.
Connector, self-assembly (straight) M12 female connector with coupling nut 05.CMB 8181-0
M23 female connector with coupling nut 8.0000.5012.0000
Cordset, pre-assembled M12 female connector with coupling nut, 2 m [6.56] PVC cable 05.00.6041.8211.002M
M23 female connector with coupling nut, 2 m [6.56°] PVC cable 8.0000.6201.0002

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data
Mechanical characteristics Electrical characteristics SinCos output

Maximum speed 3000 min' " Output circuit SinCos U=1Vpp SinCos U =1 Vpp
Mass moment of inertia ? <150 x 106 kgm? Power supply 5V DC (£5 %) 10...30VDC
Starting torque with sealing <0.2Nm Power consumption with typ. 65 mA typ. 65 mA
at 20°C [68°F] inverted signal (no load) max. 110 mA max. 110 mA
Weight approx. 0.7 kg [24.69 oz] -3 dB frequency <180 kHz <180 kHz
Protection acc. to EN 60529 1P65 Signal level  channels A/B 1 Vpp (+20 %) 1 Vpp (+20 %)
Working temperature range -40°C 3 ... +70°C [-40°F 3 ... +158°F] channel0 01..12V 0.1..12V
Material shaft stainless steel H7 Short circuit proof outputs ¥ yes VES
Shock resistance acc. to EN 60068-2-27 1000 m/s2, 6 ms Reverse polarity protection " Yes
— N of the power supply

Vibration resistance acc. to EN 60068-2-6 100 m/s?, 10 ... 2000 Hz -

UL approval file 224618

CE compliant acc. to EMC guideline 2004/108/EC

RoHS guideline 2011/65/EU

Electrical characteristics

Output circuit RS422 (TTL compatible) Push-Pull Push-Pull (7272 compatible)
Power supply 5V DC (+5 %) or 10.... 30 VDC 10..30VDC 5..30VDC
Power consumption (no load)
without inverted signal - typ. 55 mA/max. 125 mA -
with inverted signal  typ. 40 mA/max. 90 mA typ. 80 mA/max.150 mA typ. 50 mA/max.100 mA

Permissible load / channel max. +/- 20 mA max. +/- 30 mA max. +/- 20 mA
Pulse frequency max. 300 kHz max. 300 kHz max. 300 kHz
Signal level HIGH min.25V min. +V-3.0V min. +V-2.0V

LOW max.0.5V max. 2.5V max. 0.5V
Rising edge time t, max. 200 ns max. 1 ys max. 1 s
Falling edge time t; max. 200 ns max. 1 s max. 1 ys
Short circuit proof outputs % yes ¥ yes yes
Reverse polarity protection of the no, 10...30 V DC: yes yes no
power supply
UL approval file 224618
CE compliant acc. to EMC guideline 2004/108/EC

RoHS guideline 2011/65/EU

1) Short term (app. 15 min. range) up to 3500 min"'.
2) Depending on shaft diameter.
With connector: -40°C [-40°F], securely installed: -30°C [-22°F], flexibly installed: -20°C [-4°F].
If power supply correctly applied.
5) Only one channel allowed to be shorted-out:
at+V =5V DC short circuit to channel, 0V, or +V is permitted.
at+V =10...30 V DC short circuit to channel or 0 V is permitted.

E=R)

w
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Incremental encoders

Large hollow shaft

optical

Terminal assignment

(Kubler

A020 (hollow shaft)

Push-Pull / RS422 / SinCos

Output circuit

Type of connection

Cable (isolate unused wires individually before initial start-up)

_ A Signal: oV +V | 0Vsens | +Vsens | A A B B 0 0 L
' Cable colour: WH | BN | GYPK|RDBU| GN YE GY PK BU RD | shield
Output circuit | Type of connection | M23 connector, 12 pin
1A ) Signal: oV +V | 0Vsens | +Vsens A A B B 0 0 L
Pin: 10 12 11 2 5 6 3 4 PH
Output circuit | Type of connection | M12 connector, 8 pin
_— £ Signal: oV +V | 0Vsens | +Vsens A A B B 0 0 4
Pin: 1 2 - - 3 4 7 8 PH
+V: Encoder power supply +V DC Top view of mating side, male contact base
oV Encoder power supply ground GND (0 V)
0 Vsens / +Vsens: Using the sensor outputs of the encoder, the voltage
present can be measured and if necessary increased ® ®
accordingly.
A A: Incremental output channel A ®® ®®
B, B: Incremental output channel B ®
0, 0: Reference signal
PH < Plug connector housing (shield)
M12 connector, 8-pin M23 connector, 12-pin
Dimensions hollow shaft version
Dimensions in mm [inch]
Flange with spring element, long
Flange type 3
3x M4,7[0.28] deep
31[1,22]
6x M3, 8[0.31] deep -
©
Cylindrical pin DIN 6325, 6 [0.24] =
[
Recommended torque for the ‘yw w0
clamping ring 1.0 Nm
L 1
Note: ’
Minimum insertion depth
1.5 X D noliow shaft
\ 6[0,24]
— |~
S| 2l ‘o ‘o] -
o &| o] ~H _ N £ S f EE&a)
ol 'wl © ~H NIl = [\NZAN 7
el 3| e ele &
| © % s ;
E \
- .
4]
_
4[0,16] [
62[2,44
6[0,24] [2:44]
42[1,65] 20[0,79]
43[1,68]

1) PH =shield is attached to connector housing.

124

www.kuebler.com

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015



(Kubler

Incremental encoders

Large hollow shaft

optical A020 (hollow shaft) Push-Pull / RS422 / SinCos

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with fastening arm, long

Flange type 5
[1] Recommended torque for the o
clamping ring 1.0 Nm 5
I ©
o
Note: 4 =
Minimum insertion depth ///% =x
1.5 X Dholiow shaft / N\
1 1y
S | —
I f =
S % 9
\ 51[2.01] o
\ S
3|
52 [2.05]
114 [4.49]
®100[3,94]
3| 8|
[ ~
3 Y= S
& D]
= Q@ Y o
E: Ej max.¢5§f\2,17] (
o| o
5 $95(3,74]
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Incremental encoders

(Kubler

Large hollow shaft

robust, optical AO02H (hollow

€., @

shaft) Push-Pull / RS422 / SinCos

The Heavy Duty incremental encoder type A02H boasts a high
degree of ruggedness in a very compact design.

Its special construction makes it perfect for all applications in
very harsh environments.

7 N\
000 [}
[)
(.) ® (o N2
1P )Lt = ) ’A
High rotational ~ High protection  High shaftload  Shock/vibration ~ Magnetic field  Optical sensor

speed level capacity resistant proof

Heavy Duty - robust

¢ Special shaft connection with interlocked bearings.
¢ Balanced stainless steel clamping ring.
¢ Optional isolation inserts available to protect against shaft

Compact and versatile

e Only 49 mm installation depth.
e With cable connections, M12, M23 or MIL connectors.
e With Push-Pull, RS422 or SinCos interface.

currents.
Order code 8.A02H| . X[XIXIX|. [XXXX
Hollow shaft Type (a]{(b){ci{d] (e]
O Flange O Output circuit / power supply

1 = without mounting aid

2 = with spring element, short
3 = with spring element, long
5 = with fastening arm, long

2 = Push-pull (without inverted

6 = with fastening arm, short, 4.5" ")

1 = RS422 (with inverted signal) /5 V DC
4 = RS422 (with inverted signal)/ 10...30 V DC

O Pulse rate
50, 360, 512, 600, 1000, 1024, 1500,
2000, 2048, 2500, 4096, 5000

signal)/10...30 V DC (e.g. 360 pulses => 0360)

5 = Push-pull (with inverted signal) /5 ...30 V DC
3 = Push-pull (with inverted signal) /10 ... 30 V DC
8 = SinCos, 1 Vpp (with inverted signal) /5V DC

SinCos version only available
with pulses = 1024

9 = SinCos, 1 Vpp (with inverted signal) /10...30 V DC

O Hollow shaft

C =220 mm [0.79”]
5 =g 25 mm [0.98“]
3 =928 mm[1.10”]
A =g30mm[1.18"]
2 =38 mm[1.50"]
B =g 40 mm [1.57"]
1 =942 mm [1.65"]

A = Push-pull (7272 compatible)
D = RS422 (with inverted signal)
O Type of connection

1 =radial cable, 1 m [3.28°] PVC
A =radial cable, special length

4=9g1" E =radial M12 connector, 8-pin
E=g5/8"" D = MIL connector, 10-pin ")
N=g11/4""

*) Available special lengths (c

2,3,5,8,10, 15 m [6.56, 9.84,

/5..30VDC Optional on request
- other pulse rates on request

/5..30vDCY - Ex2/22

PVC *)

2 =radial M23 connector, 12-pin, without mating connector

onnection type A):
16.40, 26.25, 32.80, 49.21°]

order code expansion .XXXX = length in dm

ex.: 8.A02H.111A.2048.0030 (

1) US version

126 www.kuebler.com

for cable length 3 m)
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Incremental encoders

Large hollow shaft

robust, optical

(:2ij bler

A02H (hollow shaft)

Push-Pull / RS422 / SinCos

Mounting accessory for hollow shaft encoders Dimensions in mm [inch] Order no.
Cylindrical pin, long . B o with fixing thread 8.0010.4700.0003
for torque stops 1035, g powsy &

5 g 8
B
40 [1.57]
Tether arm, flexible 70 mm [2.76"] 8.0010.40S0.0000
100 mm [3.94"] 8.0010.40T0.0000
150 mm [5.91"] 8.0010.40U0.0000
9,8[0,39] .
= #5(0,2] 3
~| S |— © )
- T -
== | . ®
NEd WT H
® : ©)
\ L1 |
L2
[1] Socket screw M2.5 x 6 [0.24] Tether arm L1 L2
Lock washer 70 mm [2.76"] 64..74 [251..291] |82..92 [3.23..3.62]
100 mm [3.94"] 94..104 [3.70..4.09] | 112..122 [4.41 ..4.80]
150 mm [5.91"] 144 ..154 [5.67..6.06] | 162..172 [6.38..6.77]
Fastening arm, short 354139 2 8.0010.4700.0000
2
,{X = Il [ D
|\ [/ g4 —
& 18,05
< 9 o7t ||
Q/ﬁ”é* Bl 8
7N
[T] Curved spring element q 5
Hexagonal nut 3/8 - 16 UNC o )
Washer (isolating)
4 Hexagonal screw 3/8 16 UNC x 1 60,7 [2.39] 04
(5] Washer D104x 15x 15 e
Stator coupling 2007 2331013 04 8.0010.40V0.0000
41
:} HE I
| '.!:!\‘ o o 5 =
| ‘ i I 38 =
. _ u = 8 g i
— 6.9[0.27]
®119 [4.69] 17,5 [0.69]
$131,5[5.18]
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Incremental encoders

Large hollow shaft

robust, optical A02H (hollow shaft) Push-Pull / RS422 / SinCos

Mounting accessory for hollow shaft encoders Order no.

Protective cover

For applications with a very high degree 8.0010.40Y0.0001
of pollution, Kiibler now offers a protective

cover for

¢ |mproved reliability

* Extension of the service life of the encoder

e
. h | Scope of delivery:
a e Protective cover
Ca « Fastening arm (8.0010.4T00.0000)
o e 3screws for fixing to the encoder
-
Tapered shaft mounting kit For use in upgrading for tapered shaft mounting. 8.0010.4028.0000
Tapered shafts are used for high-precision direct

for A02H with hollow shaft, @ 38 mm [1.50“] .
coupling.

An isolation insert is also included in the mounting
kit; this reliably protects the encoder from shaft
currents.
Included in the set:
¢ Insert for cone blind hole, cone 1:10,
17 mm [0.67"] length
¢ |solation insert
* Allen screw for central fixing

Isolation insert for hollow shaft, 8 38 mm [1.50”] g D1:
Temperature range -40°C ... +115°C [-40°F ... +239°F] 12 mm [0.47"] 8.0010.4091.0000
LI 14 mm [0.55°] 8.0010.4027.0000
I ] 15 mm [0.59”] 8.0010.4038.0000
— =l M 16 mm [0.63"] 8.0010.4019.0000
% IE - 18 mm [0.717] 8.0010.4080.0000
s| © ~ 20 mm [0.79"] 8.0010.4011.0000
— 25 mm [0.98"] 8.0010.4012.0000
solation insert " o o throudh th dor beari 30 mm [1.18”] 8.0010.4016.0000
solation inserts prevent currents from passing through the encoder bearings. .
These currents can occur when using inverter controlled three-phase or AC 32mm [1.267] 8.0010.4015.0000
ector motors and considerably shorten the service life of the encoder bearings. .
For more details please call our technical hotline (+49 7720 3903 92) or send us an 12 8.0010.4013.0000
email (info@kuebler.com) 5/8" 8.0010.4070.0000
3/4" 8.0010.4090.0000
1" 8.0010.4050.0000
11/4" 8.0010.4060.0000
Isolation insert for hollow shaft, g 42 mm [1.65"] external diameter 42 mm [1.65"] / internal diameter 38 mm [1.50"] 8.0010.4017.0000
external diameter 42 mm [1.65"]/ internal diameter 12 mm [0.47"] 8.0010.4029.0000
Connection technology Order no.
Connector, self-assembly (straight) M12 female connector with coupling nut 05.CMB 8181-0
M23 female connector with coupling nut 8.0000.5012.0000
Cordset, pre-assembled M12 female connector with coupling nut, 2 m [6.56] PVC cable 05.00.6041.8211.002M
M23 female connector with coupling nut, 2 m [6.56] PVC cable 8.0000.6201.0002

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.
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Incremental encoders

Large hollow shaft

robust, optical

Mechanical characteristics

(:2ij bler

A02H (hollow shaft)

Technical data
Electrical characteristics SinCos output

Push-Pull / RS422 / SinCos

Maximum speed 6000 min' " Output circuit SinCos U=1Vpp SinCos U=1Vpp

at60°C [140°F] 2500 min™' ! Power supply 5V DC (+5 %) 10..30VDC
Mass moment of inertia <220x10° kgm?? Power consumption with typ. 65 mA typ. 65 mA
Starting torque with sealing <0.2Nm inverted signal (no load) max. 110 mA max. 110 mA
at 20°C [68°F] -3 dB frequency <180 kHz <180 kHz
Load capacity of shaft radial 200 N Signal level  channels A/B 1 Vpp (+20 %) 1 Vpp (+20 %)

axial 100N channel0 0.1..1.2V 0.1..12V
Weight approx. 0.8 kg [28.22 0z] Short circuit proof outputs ¥ yes yes
Protection acc. to EN 60529 IP65 Reverse polarity protection - yes
Working temperature range -40°C 3 ... +80°C [-40°F ¥ ... +176°F] of the power supply
Materials shaft stainless steel, UL approval file 224618
bore tolerance H7 GL approval letter of conformity No. 74130

Shock resistance acc. to EN 60068-2-27

2000 m/s?, 6 ms

CE compliant acc. to

Vibration resistance acc. to EN 60068-2-6

100 m/s?, 10 ... 2000 Hz

EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU

Electrical characteristics RS422 / Push-Pull

Output circuit

Power supply

RS422 (TTL compatible)

5V DC (5 %)
5..30VDC
10...30VDC

Push-Pull
10..30VDC

Push-Pull (7272 compatible)
5..30VDC

Power consumption (no load)
without inverted signal
with inverted signal

typ. 40 mA/max. 90 mA

typ. 55 mA/max. 125 mA
typ. 80 mA/max.150 mA

typ. 50 mA/max.100 mA

Permissible load / channel max. +/- 20 mA max. +/- 30 mA max. +/- 20 mA
Pulse frequency max. 300 kHz max. 300 kHz max. 300 kHz ®
Signal level HIGH min.25V min. +V-3V min. +V-2.0V
LOW max.0.5V max. 2.5V max. 0.5V
Rising edge time t, max. 200 ns max. 1 s max. 1 ys
Falling edge time t; max. 200 ns max. 1 ys max. 1 ys
Short circuit proof outputs % yes yes yes
Reverse polarity protection of the no, 10...30 V DC: yes yes no

power supply

UL approval

file 224618

GL approval

letter of conformity No. 74130

CE compliant acc. to

EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU

Incremental
encoders

During the run-in-phase of approx. 2 hours, reduce the limits

for working temperaturepay or speed max by 1/3.

Depending on shaft diameter.

3) With connector: -40°C [-40°F], securely installed: -30°C [-22°F], flexibly installed: -20°C [-4°F].
4) If power supply correctly applied.

Max. recommended cable length 30 m [98.43'].

~

)
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Incremental encoders

Large hollow shaft

robust, optical A02H (hollow shaft) Push-Pull / RS422 / SinCos

Terminal assignment

Output circuit | Type of connection | Cable (isolate unused wires individually before initial start-up)
1D A Signal: oV +V | 0Vsens | +Vsens | A A B B 0 0 L
' Cable colour: WH | BN | GYPK | RDBU| GN YE GY PK BU RD | shield
Output circuit | Type of connection | M23 connector, 12-pin
1D ) Signal: oV +V | 0Vsens | +Vsens A A B B 0 0 L
Pin: 10 12 11 2 5 6 8 1 3 4 PH
Output circuit | Type of connection | M12 connector, 8-pin
1D £ Signal: oV +V | 0Vsens | +Vsens A A B B 0 0 4
Pin: 1 2 3 4 5 6 7 8 PH
Output circuit | Type of connection | MIL connector, 10-pin
1.0 D Signal: oV +V | 0Vsens | +Vsens A A B B 0 0 =
Pin: F D A G B H C [
+V: Encoder power supply +V DC
0V: Encoder power supply ground GND (0 V)

0 Vsens / +Vsens: Using the sensor outputs of the encoder, the voltage
present can be measured and if necessary increased
accordingly.

A A: Incremental output channel A
B, B: Incremental output channel B
0, 0: Reference signal

PH L: Plug connector housing (shield)

Top view of mating side, male contact base

®
®

M12 connector, 8-pin M23 connector, 12-pin MIL connector, 10-pin

1) PH =shield is attached to connector housing.
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Incremental encoders

(Kubler

Large hollow shaft

robust, optical AO02H (hollow shaft)

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange without mounting aid
Flange type 1

Recommended torque for the clamping ring 1.0 Nm
Cable version

Push-Pull / RS422 / SinCos

69,5(2,74]
5
| g5
o | s
- R e
& HEE
% iSS
— £
4[0,16]
12[0,47]
20[0,79] 49[1,93]
o™ 50[ 1,96 ]
70[2,76]
Flange with spring element
Flange type 2 and 3 6[0.24]

[T] Spring element, short (flange type 2)
Spring element, long (flange type 3)

Recommended torque for the clamping ring
flange type 2: 1.0 Nm
flange type 3: 2.0 Nm

Cable version

Mounting using the spring element, short

When mounting the encoder, ensure that dimension
Lis larger than the maximum axial play of the

drive in the direction of the arrow.

Danger of mechanical seizure!

[1] Flange
Spring element, short -
Cylindrical pin

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

'~
=< —
NN
iy
w| ©
| — —
8| 5 —
— SEBIE
#ﬂa\,, 32
\SJ gz
N\~ <| 8|2
S
gl e
4[0,16
[0.16] 12[0,47]
49[1,93
50[ 1,96 ]
Mounting using the spring element, long 3

Cylindrical pin fed through the bore of the spring

[1] Flange
Spring element, long
Cylindrical pin
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Incremental encoders

Large hollow shaft

robust, optical A02H (hollow shaft) Push-Pull / RS422 / SinCos

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with fastening arm, long 254[1]
Flange type 5 11,4[0,45]

Recommended torque for the
clamping ring 2.0 Nm 4+

= i
Plug version 3,5[0,14]

103[4,06]
114[4,49]

aY,
L) _
w0
A O O 2
) 3+ ° N
Q I ey
©| | 9
N (3]
y 8 ik
g s e
@] @] S
O @)
@) @) :D
o0 4[0,16] 12[0,47]
129,8[5,11] 49(1,93]
501,96
Flange with fastening arm, short 4.5"
Flange type 6
35,4[1,39]
Recommended torque for the 11,5[0,45]
clamping ring 2.0 Nm 5(0,2]
Plug version
M~/
REE
S &) e
N| N ~]
oN| N| ©
~| ~
| —
o —
S
‘el
7 - S|l &
M=
3 g
\. S —— gl ® iSY
4[0,16]
12[0,47]
122[4,81] 49[1,93]
50[1,
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Incremental encoders

(Kubler

Heavy Duty
shaft, optical

Sendix Heavy Duty H100 (shaft)

Push-Pull / RS422 / speed switch

The Sendix Heavy Duty encoder H100 is an extremely rugged
incremental encoder available in 3 versions: encoder with or
without speed switch and double encoder.

Thanks to the special HD-Safety-Lock™ construction it is ideally
suited for applications in heavy industry, such as steel works

and cranes. Resistant materials, wide temperature ranges and a
high protection level ensure it remains unaffected by the harshest
environmental conditions. Its innovative connection technology
enables simple quick installation.

(o »° N ™ |
—r
_1P66 | = N ()
HD-Safety- High rotational Temperature High protection ~ Shock/vibration ~ Magnetic field Plug-in cage- Spring terminal  Reverse polarity ~ Optical sensor Seawater
Lock™ speed range level resistant proof clamp connectors connectors protection durable

Suitable for your Heavy Duty application

e HD-Safety-Lock™ bearing construction for an extremely high
bearing load capacity of up to 300 N axial and 400 N radial.

e \With a temperature range from -40°C up to +100°C, IP66
protection and seawater durable material the encoder is
resistant to harsh environmental conditions.

¢ Feather key shaft slot ensures positive fitting to the
application.

o Safe overspeed protection by means of mechanical speed
switch.

Simple quick installation

* Innovative plug-in spring terminal connectors in the terminal
box greatly simplify the cable connection and offer a very
high level of safety.

» Various connection possibilities thanks to terminal box being
rotatable through 180°.

e Large number of resolution and switching speed options
available as standard.

8.H100/(.1{1
Type 00

Order code
without speed switch

1X|.

XXXX
oo | o

O Flange
1 = Euro RE0444

O Shaft (o x L), with feather key shaft slot
1=011x30mm[0.43 x 1.18"]

O Version
1 =incremental encoder

O Output circuit/ power supply
1 = RS422 (with inverted signal) /5...30 V. DC
2 = Push-pull (with inverted signal) /10 ...30 V DC

O Pulse rate
1,5, 10, 12, 36, 100, 200, 250, 256, 360, 400,
500, 512, 600, 800, 1000, 1024, 1200, 2000,
2048, 2500, 3600, 4096, 5000
(e.g. 100 pulse =>0100)

8.H100

Type

Order code
with speed switch

1|2X.
06,0

XXXX].
(e]

XXXX].
(]

Qd

5

O Flange
1 = Euro RE0444

O Shaft (o x L), with feather key shaft slot
1=811x30mm[0.43x 1.18"]

© Version

2 =incremental encoder
with mech. speed switch

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

O Output circuit/ power supply
1 = RS422 (with inverted signal) /5...30 V DC
2 = Push-pull (with inverted signal) /10 ...30 V DC

O Pulse rate
1,5, 10, 12, 36, 100, 200, 250, 256, 360, 400,
500, 512, 600, 800, 1000, 1024, 1200, 2000,
2048, 2500, 3600, 4096, 5000
(e.g. 100 pulse => 0100)

Optional on request
- other pulse rates
- Ex2/22

O Switching speed
750, 1000, 2000, 3000, 4000

© Switching accuracy
1 = standard (+4 % at 100 rad/s?)

Optional on request

- other pulse rates

- other switching speeds

- other switching accuracies
- Ex2/22
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Incremental encoders

Heavy Duty

shaft, optical Sendix Heavy Duty H100 (shaft) Push-Pull / RS$422 / speed switch
Order code 8.H100(. | 111[3|X]. [XXXX] . |XXXX

double encoder Type (a)(bJ{c)(d] 0 0

© Pulse rate encoder 2
1,5, 10, 12, 36, 100, 200, 250, 256, 360, 400,
500, 512, 600, 800, 1000, 1024, 1200, 2000,
2048, 2500, 3600, 4096, 5000
(e.g. 100 pulse =>0100)

©® Flange
1 = Euro RE0444

O Output circuit/ power supply
1 = RS422 (with inverted signal) /5...30V DC
2 = Push-pull (with inverted signal) / 10...30 V DC
O Shaft(oxlL),
with feather key shaft slot
1 =211x30 mm [0.43 x 1.18"]

O Pulse rate encoder 1
1,5, 10, 12, 36, 100, 200, 250, 256, 360, 400,
500, 512, 600, 800, 1000, 1024, 1200, 2000,
2048, 2500, 3600, 4096, 5000
(e.g. 100 pulse => 0100)

Optional on request
- other pulse rates
- Ex2/22

© Version
3 =2xincremental encoder

Mounting accessory Order no.

Coupling double loop coupling for shaft 12 mm [0.47”] with feather key shaft slot 4 mm [0.16"] 8.0000.1L01.1112

Accessories — connecting cable Order no.

Encoder cable PUR-trailing cable, shielded, halogen free, orange 8.0000.6400.XXXX !
4x2x0.25 mmZ[AWG 23] + 2 x 1 mmZ[AWG 17], twisted pair

Speed switch cable TPE-trailing cable, shielded, halogen free, black — 5 x 0.75 mmZ[AWG 18] 8.0000.6600.XXXX "

Technical data
Mechanical characteristics Electrical characteristics

Maximum speed 6000 min"' Output circuit RS422 Push-Pull (HTL)
Starting torque with seal — at 20°C [68°F] ~2Ncm (TTL compatible) up;r 1I50 ":h[492'13 ]
cable len
Load capacity of shaft radial 400N g
axial 300N Power supply 5..30VDC 10..30V DC
Weight H100 ~ 1.8 kg [63.49 0z] Power consumption (no load) typ. 40 mA typ. 50 mA
H100 + speed switch  ~ 2.7 kg [95.24 oz] with inverted signal max. 90 mA max. 100 mA
Protection acc. to EN 60529 IP66 Permissible load DC max. +/-20 mA max. +/- 30 mA
N - per channel peak max. +/- 30 mA max. +/- 70 mA
Working temperature range (surface of housing)  -40°C ... +100°C
[-40°F ... + 212°F] Pulse frequency max. 300 kHz max. 300 kHz
Pulse frequency max. 300 kHz max. 80 kHz
Materials shaft stainless steel with 150 m [492.137 cable length
housing  aluminium die-cast Signal level HIGH min.25V min. +V-25V
(EN AC-44300), LOW max.05V max. 0.5V
seawater durable coating Rising edge time t; max. 200 ns max. 1 s
flange  seawater durable aluminium N N
type Al Si Mg Mn Falling edge time t; max. 200 ns max. 1 us
(EN AW-6082) Short circuit proof outputs 2 yes ¥ yes
Shock resistance acc. to EN 60068-2-27 <300 g ~ 3000 m/s? (1 ms) Reverse polarity protection yes yes

Vibration resistance acc. to EN 60068-2-27
without speed switch
with speed switch, switching speed > 1000
with speed switch, switching speed < 1000

1) XXXX = cable length in meters.
2) If power supply +V correctly applied.
3) Only one channel allowed to be shorted-out:
At +V short circuit to channel or 0V is permitted.

134 www.kuebler.com

100 m/s?, 10 ... 2000 Hz
100 m/s?, 10 ... 400 Hz
50 m/s?, 10 ... 400 Hz

of the power supply

CE-compliant acc. to

EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU
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Incremental encoders

Heavy Duty

shaft, optical Sendix Heavy Duty H100 (shaft) Push-Pull / RS$422 / speed switch

Speed switch Definition switching hysteresis (Xd)
Switching speed (ns) 750 ... 4000 min™' A

Max. rotational speed (mechanical) 1.25x ns

Switching accuracy +4 % of ns SP l

with acceleration o = 100 rad/s?
(corresponds An = 955 min’'/s)

=
- el
Switching difference cw/ccw rotation ~3% § = l RSP
o
Switching hysteresis (Xd) ~ 40 % up to 80 % of ns *
Switching capacity 3A/230VAC
1A/125VDC
(more details see manual) SP = switching point (for switching speed ns)

RSP = reset point
Xd = switching difference (hysteresis)

Terminal assignment terminal connections

Incremental encoders Speed switch Jumper
B incremental track B 4,1 normally open (NO)
Himiminin A incremental track A |4:| |3:| I;I |1:| I;I 3,2 normally closed (NC)
B A - + PE i
- ov PE  shield
OOO000O| + w OOO000O
PE  shield
0 incremental track 0
1] [1 A incremental track A
oA B 0 B incremental track B
0 incremental track 0
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Incremental encoders

Heavy Duty

shaft, optical Sendix Heavy Duty H100 (shaft) Push-Pull / RS$422 / speed switch

Dimensions
Dimensions in mm [inch]

Incremental encoder
Version 1

[T] Feather key acc. to DIN 6885 / IS0 2491

4x4x20[0.16x 0.16 x 0.79]
81,5[3,21]
s
g8 9 EQ 3 3 i
39 [ = o g - F-
S| Sl 3 g 1
30[1,18] > —
==l
6‘,\,%\ X
3[0,12 7[0,28] L e
36[1,42] 102[4,01] $6.5[0.26]
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Incremental encoders

Heavy Duty

shaft, optical

Dimensions
Dimensions in mm [inch]

Incremental encoder with mechanical speed switch or 2 x incremental

Version 2 or 3

[T] Feather key acc. to DIN 6885 / IS0 2491
4x4x20([0.16x0.16 x 0.79]

(Kubler

incremental encoder

Sendix Heavy Duty H100 (shaft)

der (double der)

speed switch / incremental encoder

/r:i“:a

©8515[3,35]
11,6 [043]
|

®115[4,53]

| o ,
| " SRR
<]
o
== -— —- o
=
3
S
N AN N N
30[1,18] - -
3[0,12 7[0,28]
36[1,42] 178[6,99]

incremental encoder

speed switch

©)
&
{

incremental encoder

incremental encoder

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015

Push-Pull / RS422 / speed switch

81,5[3,21]

©100[3,94]

S0,

/ w—

©6,5[0,26]

www.kuebler.com
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Heavy Duty

hollow shaft, optical
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Sendix Heavy Duty H120 (hollow shaft)

Push-Pull / RS$422 / optical fibre

The Sendix Heavy Duty H120 were especially developed for large
motors and generators. They are highly accurate and extremely
robust thanks to HD-Safety-Lock™ — the Heavy Duty hollow shaft
design of the latest generation with sturdy bearing construction
and integrated bearing isolation. The dual protection of the shaft,
the wide temperature range and the high protection level allow
for use even under the harshest conditions.

The very large hollow shaft up to 28 mm plus the wide variety of
mounting solutions and connection options offer the very highest
degree of flexibility during installation.

\ - 0,0, |
» (i N\
. A
+ a0 +00c)  (IP66/67
HD-Safety- 25kV bearing  Dual protection Temperature High protection ~ Shock/vibration Terminal box Plug-in cage- Hollow shaft Optical sensor Seawater
Lock™ isolation of the shaft range level resistant rotatable - 180°  clamp connectors  up to @ 28 mm durable
Robust Seawater durable
* Integrated bearing isolation up to 2.5 kV for reliable shaft * 3fixing solutions: conical central fastening, cylindrical central
connection. fastening or through hollow shaft.

o Extremely high resilience as a result of dual protection of the
shaft (shielding cover disk and radial shaft seal), protection
levels IP66 and IP67 as well as a seawater durable housing.

 High shock (200 g) and vibration (15 g) resistance.

e High level of resistance to interference as a result of optical
fibre technology.

e Connection via cable, M12 or M23 connector, terminal box or
optical fibre.

¢ Fastening arm on the flange or the cover — allows the device
to be rotated as required during mounting.

e Through hollow shaft up to @ 28 mm.

Order code 8.H120
Hollow shaft version Type

.XVPqX.
0000

XXXX
0

® Flange

1 = without mounting aid

2 = with fastening arm 70 mm [2.76"] !

3 = with fastening arm 100 mm [3.93"] "
4 = with fastening arm 150 mm [5.91] ")
5 = with stator coupling, @ 119 mm [4.69"]

O Through hollow shaft
2 =g 16 mm [0.63"]

3 =920 mm [0.79”]

5 =g 25 mm [0.98"]

7 =228 mm[1.10”]
6=01"

Blind hollow shaft,
with central fastening
A =212 mm [0.47"]
B =g 16 mm [0.63"]
K = cone, g 17 mm [0.67“],1: 10

1) Enclosed, not mounted.
2) Can only be ordered with connection type L.
3) Can only be ordered with output circuits A, B or C.
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(c] Output circuit/ power supply

4 = RS422 (with inverted signal) /5V DC

1 = RS422 (with inverted signal) /10 ... 30 V DC

5 = Push-Pull (with inverted signal) /10 ... 30 V DC

6 = Push-Pull (with inverted signal) /10 ... 30 V DC, power version up to 350 m
B = LWL + RS422 (with inverted signal) /5V DC 2

O Pulserate
50, 360, 512, 600, 1000, 1024,
1500, 2000, 2048, 2500, 4096,
5000
(e.g. 360 pulses => 0360)

A = LWL + RS422 (with inverted signal) /10...30V DC 2 Optional on request
C = LWL + Push-Pull (with inverted signal) / 10 ... 30 V DC 2 - other pulse rates
- Ex2/22

© Type of connection

1 =radial cable, 1 m [3.28°] PVC

A = radial cable, special length PVC *)

2 =radial M12 connector, 8-pin, ccw

4 = radial M23 connector, 12-pin, ccw

D = radial M23 connector, 12-pin, cw

K = terminal box with plug-in spring terminal connectors, rotatable through 180°
L = optical fibre connector + radial M23 connector, 12-pin, cw 3

*)  Available special lengths (connection type A):
2,3,5,8,10,15m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm
ex.: 8.H120.121A.2048.0030 (for cable length 3 m)

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Incremental encoders

Heavy Duty
hollow shaft, optical Sendix Heavy Duty H120 (hollow shaft) Push-Pull / RS422 / optical fibre
Connection technology Order no.
Connector, self-assembly (straight) M12 female connector with coupling nut 05.CMB 8181-0
M23 female connector with coupling nut " 8.0000.5012.0000
Cordset, pre-assembled M12 female connector with coupling nut, 2 m [6.56°] PVC cable 05.00.6041.8211.002M
M23 female connector with coupling nut, 2 m [6.56] PVC cable " 8.0000.6201.0002
Simplex patch cable, ST-ST-multimode optical fibre, length 5 m [16.407] 05.B09-B09-821-0005
Cable gland for optical fibre version for achieving protection IP66 and IP67 at the optical fibre connector 8.0000.5000.0007
Optical fibre receiver HTL/10...30 V DC, plug-in connector HD-Sub D15 6.LWLE.51

Further accessories can be found in the Accessories section or in the Accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the Connection Technology section or in the Connection Technology area of our website at: www.kuebler.com/connection_technology.

Technical data
Mechanical characteristics Technical data for optical fibre connection

Maximum speed 6000 min' Power consumption per module <2W
at60°C [140°F] 3500 min’! Input level optical fibre transmitter 10...30 V DC or RS422
Starting torque — at 20°C [68°F] 0.05 Nm Optical wavelength 850 nm
Load capacity of shaft rad!a: ggg m Optical transmission rate 120 Mbit/s
axa Optical fibre synchronisation display LED on the receiver
Weight 1.6 ... 2.0 kg [56.44 ... 70.55 0z] Ontical fib N ST 9 035"
(depending on version) ptical fibre connection connector, @ 9 mm [0.35"]
Protection acc. to EN 60529 1P66 + 1P67 Glass fibre multimode fibre,
. 50/125 pm, 62.5/125 ym
Working temperature range -40°C 2... +100°C ¥ S E— : —
[-40°F 9 . +212°F 9] ptical fibre transmission distance max. 1000 m [3280.84']
Materials shaft stainless steel,

bore tolerance H7
housing, flange  seawater durable

Shock resistance acc. to EN 60068-2-27 2000 m/s? 6 ms
Vibration resistance acc. to EN 60068-2-6 150 m/s 10 ... 2000 Hz

Electrical characteristics

Output circuit RS422 (TTL-compatible)) Push-Pull Push-Pull (power version)
Power supply 5V DC (£5 %) 10..30VDC 10..30VDC
or10..30VDC

Power consumption (no load) max. 90 mA max. 80 mA max. 90 mA

Permissible load DC max. +/- 20 mA max. +/- 30 mA max. +/- 150 mA

per channel peak max. +/- 30 mA max. +/- 70 mA max. +/- 200 mA

Pulse frequency max. 300 kHz max. 300 kHz max. 300 kHz

Max. cable length 550 m at 100 kHz 150 m at 80 kHz 350 m at 100 kHz

Signal level HIGH min.25V min. +V-3.0V min. +V-4.0V
LOW max.0.5V max. 2.5V max. 3.0V

Rising edge time t, max. 200 ns max. 1 ps max. 1 ps

Falling edge time t; max. 200 ns max. 1 ps max. 1 ys

Short circuit proof outputs * yes yes yes

Reverse polarity protection of the yes yes yes

power supply

CE compliant acc. to EMC guideline 2004/108/EC

RoHS guideline 2011/65/EU

1) Suitable for connection type 4.

2) With connector: -40°C [-40°F], with securely installed cable: -30°C [-22°F],
with flexibly installed cable: -20°C [-4°F].

3) Measured at the flange.

4) If power supply correctly applied.
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Heavy Duty

hollow shaft, optical Sendix Heavy Duty H120 (hollow shaft) Push-Pull / RS$422 / optical fibre

Terminal assignment

Output circuit |Type of connection| Cable (isolate unused wires individually before initial start-up)
1456 : Signal: (Y +V | 0Vsens | +Vsens | A A B B 0 0 L
Y Cable colour: WH | BN | GYPK | RDBU| GN YE GY PK BU RD | Shield
Output circuit |Type of connection| M12 connector, 8-pin
1456 ) Signal: oV +V | 0Vsens | +Vsens A A B B 0 0 L
Y Pin: 1 2 - - 3 4 5 6 7 8 PH?
Output circuit |Type of connection| M23 connector, 12-pin
._ — - = T
1456 A8,C 40,L Signal: oV +V 0 Vsens | +Vsens A A B B 0 0 L
Pin: 10 12 11 2 5 6 8 1 3 4 PH?
Output circuit [Type of connection| Terminal connections
- T — —
1456 K Signal: B A oV +V - 0 é ? ?
Pin: B A - + PE 0 A B 0
clelelele) OOOC
+V: Encoder power supply +V DC Top view of mating side, male contact base
(A" Encoder power supply ground GND (0 V)
0 Vsens / +Vsens: Using the sensor outputs of the encoder, the voltage
present can be measured and if necessary increased
. @
accordingly. ©]
A A Incremental output channel A @ @
B, B: Incremental output channel B ®©®
0,0: Reference signal
PH L: Plug connector housing (shield)
M12 connector, M23 connector, M23 connector,
8-pin, ccw 12-pin, ccw 12-pin, cw
Dimensions
Dimensions in mm [inch]
Flange with fastening arm 86[3,39] $72.8[2,87]
Through hollow shaft 72,5[2.85] 70[2,76]
[T] 3x M4, 71[0.28] deep =
8x M3, 8[0.31] deep f
6 x M4
Recommended torque for the _ N
clamping ring 2 Nm S S I 2l i \ o
o & % i B sl g o R
Shaft connection to the application S e 1 - R
A S ]
B e © J-
: min. 65[2,56 = N 3
‘% & § : + % @5[0.2]
% o I - :
£ Qxf‘\ < 2 d 3 v ‘
£ P
D 3x120° 7(% |
B 72.5[2.85] L1 S
2[0,08]|| o] 89[3.5] L2 %
3 S|
Fastening arm L1 L2
70 mm [2.76] 64..74 [251..291] | 82..92 [3.23..3.62]
100 mm [3.93] 94..104 [3.70..4.09] | 112..122 [4.41..4.80]
150 mm [5.91] 144 ..154 [5.67..6.06] | 162..172 [6.38..6.77]

1) With a shaft diameter > 32 mm [1.26"] the insulation resistance of 2.5 kV cannot be guaranteed.
2) PH =shield is attached to connector housing.
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(Kubler

Heavy Duty

hollow shaft, optical

Dimensions
Dimensions in mm [inch]

Flange with stator coupling, & 119 [4.69]
Blind hollow shaft with central fastening

Sendix Heavy Duty H120 (hollow shaft)

Push-Pull / RS422 / optical fibre

82,5[3,25] ©131,5[5,18]
3x M4, 7(0.28] deep 1a.5[299] & 11904.00]
8x M3, 8[0.31] dee 61[24] ?728[287]
p
[,
04[002], g@
Shaft connection to the application
i 4x90°
max.53[2,09] ‘_D
min. 44 [1,73] <
23[0,91] E I ]
& min. 18[0,71] & = E 2 | § E’ ﬁ - |
o g hrd B B B 13 l N % T d] @
S o S OF = 3| & o N
% R EEELE e i m— ek
<] 1 s s § € T 3
g - —— |
1 ]
20008] || S 2 =
torque 5-6 Nm 8.5[0,33] olors 1
15[0,59]
97,5[3,84]
Flange with fastening arm
Blind hollow shaft with central fastening, cone, 8 17 [0.67],1: 10
[T] 3x M4, 71[0.28] deep .
72,8(2,87
8x M3, 8[0.31] deep 82,5[3.25] [287]
T 74,5[2,93] . 70[276]
6 x M4 61[24] 20[0,79
1
Shaft connection to the application E &l
cone 1:10
1:10 23[0,91]
1SO 1119 - N
min.18[0,71]
torque 5-6 Nm | = — = ol °
= FEEED IS SN ,
Sal 3 3 3 g |7
=g S g .
&5 g 9 J . 3
£ : Ei‘-’ % — 3| ©5[0,2]
9 il 7 &
} 3x120° ;
72,5[2,85] L1 IS
97[3,82] 2 3
<
Fastening arm L1 L2
70 mm [2.76] 64..74 [251..291] | 82..92 [3.23..3.62]
100 mm [3.93] 94..104 [3.70..4.09] | 112..122 [4.41..4.80]
150 mm [5.91] 144 ..154 [5.67..6.06] | 162..172 [6.38..6.77]
1) With a shaft diameter > 32 mm [1.26"] the insulation resistance of 2.5 kV cannot be guaranteed.
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Incremental encoders

Heavy Duty
hollow shaft, optical Sendix Heavy Duty H120 (hollow shaft) Push-Pull / RS$422 / optical fibre
Dimensions
Dimensions in mm [inch]
Flange with fastening arm 87,5(3,44] -
Through hollow shaft and 89[3,51] o
. . 61[2,4] =)
terminal box (type of connection K) ——-1 62,6[2,46 ] ®
oy = .
4 H
3x M4, 7[0.28] deep E 70[2.76] i@:
8x M3, 8[0.31] deep 14[0,55] | ~ = i
6x M4 B o ‘
Recommended torque for the -
clamping ring 2 Nm 1 S g -~
| - HEEERE N A s Se
Shaft connection to the application ==l g 1] | Q = N o
= 2138 Lo dee {1 - 8 R 3
min. 65[2,56] % © S g
& @
- K g 25[0,2]
g |0, |3 g S i
= Y 8 H
g i @B 7
S 73,5(2,89] -
x — '\»
13 S 74,1 %2,92% %
2008] | S 783,07 ®
. g_ S
Fastening arm L1 L2
70 mm [2.76] 64..74 [251..291] | 82..92 [3.23..3.62]
100 mm [3.93] 94..104 [3.70..4.09] | 112..122 [4.41..4.80]
150 mm [5.91] 144 ..154 [5.67..6.06] | 162..172 [6.38..6.77]
Flange with fastening arm 86[3,39) 100[3,94]
Through hollow shaft and 63,5[2.5]
optical fibre connection (type of connection L) _
3x M4,7[0.28] deep L o g
8x M3, 8[0.31] deep FLe] S
6x M4
Recommended torque for the
clamping ring 2 Nm ) 8 B
il o
3] 5] 2 T g g ol [ 25 °
ol S 5 | 5§
B i o S
Shaft connection to the application S 8 - i
N \‘\ %
. - Y\T/# © $5[0.2]
= min. 65[2,56] g 1l s |-
S & g 2N
9 K S| 3x120° = Y
g < g 72[2,83] " g
_1 72,5[2,85] 2 5
= 76,5[3,01] ' g
2[008] | %
° LED display
|
®- -@1 optical fibre
M23 connector ' " | connection
Fastening arm L1 L2 == i —
70 mm [2.76] 64..74 [251..291] | 82..92 [3.23..362] K®1 7
=0 .
100 mm [3.93] 94..104 [3.70..4.09] | 112..122 [4.41..4.80]
150 mm [5.91] 144 ..154 [5.67..6.06] | 162..172 [6.38..6.77] @ ® L
1l — ] N R——)
|

1) With a shaft diameter > 32 mm [1.26"] the insulation resistance of 2.5 kV cannot be guaranteed.
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Bearingless
magnetic RI20 / Limes LI20 (hollow shaft) Push-Pull / RS422

Thanks to its installation depth of only 16 mm, the bearingless magnetic
rotary encoder RI20 / Limes LI20, comprising a magnetic ring and sensor
head, is ideally suited for plants and machinery where space is very tight.
The non-contact measuring principle allows for error-free use even under
harsh environmental conditions, as well as ensuring a long service life.

For outdoor use with extremely sturdy aluminium housing and stainless steel
cover, wide temperature range as well as a UV-resistant cable. IP68 / IP69k
protection, special encapsulation technology and tested resistance to

cyclic humidity and damp heat offer the highest levels of reliability, even in

exposed outdoor use.

Q=T
_IP_

High rotational  High protection  Shock/vibration  Reverse polarity

speed level resistant protection

Hard-wearing and robust Fast start-up

* High shock and vibration resistance. * Requires very little installation space.

e Sturdy housing with IP67 protection. Option: special housing e Large mounting tolerance between magnetic band and
for maximum resistance against condensation (IP68 / IP69k, sensor head.
resistance to CyCliC humldlty acc. to EN 60068-3-38 as well as ° Slotted hole f|X|ng ensures simp|e a“gnment

damp heat acc. to EN 60068-3-78).

* Non-contact measuring system, free from wear, ensures a
long service life.

¢ Function display via LED.

Selection guide magnetic ring RI20 / Limes LI20

Pulses per revolution " Order code Order code Max. rotational speed
(further ppr on request) magnetic ring RI20 sensor head Limes LI20 min?2
250 8.R120.031.XXXX.111 8.L120.11X1.2005 12 000
1000 8.R120.031.XXXX.111 8.L120.11X1.2020 2400
2500 8.R120.031.XXXX.111 8.L120.11X1.2050 3900
1024 8.R120.041.XXXX.111 8.L120.11X1.2016 7000
360 8.R120.045.XXXX.111 8.L120.11X1.2005 12 000
3600 8.R120.045.XXXX.111 8.L120.11X1.2050 2700
Order code 8 . R | 20 ) XXX . XXXX 1111 Min. order quantity for non-stock types: 10 pieces
Magnetic ring RI20 Type (a) (b
© Outer diameter O Bore diameter Stock types
031 =31mm[1.22"] 0800 =8 mm [0.32“] 1800 =18 mm [0.71"] 0952 =3/8" 8.R120.031.0800.111
041 =41.2mm [1.62"] 1000 =10 mm [0.39“] 2000 = 20 mm [0.79"] 1587 =5/8" 8.R120.031.1000.111
045 =45mm [1.777] 1200 = 12 mm [0.47] 2500 = 25 mm [0.98"]3) 2540 =1"3 8.R120.031.1200.111
1500 = 15 mm [0.59"] 3000 =30 mm [1.18"]3 8.R120.031.1500.111
8.R120.041.0800.111
8.R120.045.1200.111
8.R120.045.1500.111
8.R120.045.2500.111
8.R120.045.2540.111
8.R120.045.3000.111

1) The pulse rate (ppr) results from the combination of the magnetic
sensor with the various outer diameters.

2) With an input frequency of the evaluation unit of 250 kHz.

3) Only possible for outer diameter 045.
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Bearingless

magnetic RI20 / Limes LI20 (hollow shaft)

Order code

8.L120 . (X|1
Type (a]

X(X].|2
oo o

XXX
e]

Sensor head Limes LI20

©® Type of connection

1 = IP67, standard 1 = cable, 2 m [6.56"] PUR

2 = |P68/ IP69k and humidity tested A = radial cable, special length PUR *)
acc. to EN 60068-3-38, EN 60068-3-78 *)

O Model

Available special lengths (connection type A):
3,5,8,10,15m [9.84, 16.40, 26.25, 32.80, 49.21']
order code expansion .XXXX = length in dm
ex.: 8.L120.111A.2005.0030 (for cable length 3 m)

O Output circuit/ power supply
1 =RS422/48..26V DC

Push-Pull / RS422

@ Reference signal
2 = Index periodical

© Interpolation factor
005, 016, 020, 050

Stock types

8.L120.1111.2005
8.L120.1111.2020
8.L120.1111.2050
8.L120.1121.2005
8.1120.1121.2020
8.L120.1121.2050

2 = Push-Pull/4.8..30V DC

Accessories / Display type 572 Order no.

Position display, 6-digit

with 4 fast switch outputs

and serial interface 6.572.0116.D05

with 4 fast switch outputs and serial interface

and scalable analogue output 6.572.0116.D95
Position display, 8-digit with 4 fast switch outputs

and serial interface 6.572.0118.D05

with 4 fast switch outputs and serial interface

and scalable analogue output 6.572.0118.D95

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data
Mechanical characteristics Electrical characteristics

Maximum speed 12000 min-' Output circuit RS422 Push-Pull
Protection Model 1 IP67 acc. to EN 60529 Power supply 48..26 VDC 48..30VDC
Model 2 1P68/1P69k acc. to EN 60529, DIN 40050-9 Power consumption (no load) typ. 25 mA typ. 25 mA
and humldlty tested max. 60 mA max. 60 mA
. to EN 60068-3-38, EN 60068-3-78

ace.0 Permissible load / channel 120 Ohm +/-20 mA
Working temperature -20°C ... +80°C [-4°F ... +176°F] . .
Shock resistance 5000 m/s2, 1 ms T8, pulss ocge Iutorvn 1us

. Signal level HIGH min.25V min. +V -2.0V

Vibration resistance 300 m/s? 10... 2000 Hz LOW max.05V max. 0.5V

Pole gap

2 mm from pole to pole

Housing (sensor head)

aluminium

Cable

2m [6.56°] long, PUR 8 x 0.14 mm? [AWG 26],
shielded, may be used in trailing cable installations

Status LED green

red

pulse-index
error; speed too high or magnetic fields too weak
(8.L120.XXXX.X050 and 8.LI120.XXXX.X250)

CE compliant acc. to

Terminal assignment

EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU

Reference signal index periodical

typ. 0.3° with shaft tolerance g6

System accuracy

Output circuit

Type of connection

Cable (isolate unused wires individually before initial start-up)

- A Signal: oV +V A A B B 0 0 +
' ) Cable colour: WH | BN GN YE GY PK BU RD | shield?
+V: Encoder power supply +V DC
oV Encoder power supply ground GND (0 V)
AA: Incremental output channel A/ cosine signal
B, B: Incremental output channel B / sine signal
0,0: Reference signal
L

Plug connector housing (shield)

1) Shield is attached to connector housing.
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Incremental encoders

Bearingless

magnetic RI20 / Limes LI20 (hollow shaft) Push-Pull / RS422

Dimensions
Dimensions in mm [inch]

Sensor head Limes LI20 Magnetic ring, o 31 [1.22], 8.R120.031.XXXX.111
M_i
$3.5[0.14] 1 3[o114]
40 [1.57] = Ii;
4[0.16] | 17[0.67] E . —
~ é N ‘
= JEEL L
© NN =
S| 5 ” SRS E
S : é
[l
0[0,394
16 +0,1 [0,63] |
Magnetic ring, o 41.2[1.62], 8.R120.041.XXXX.111 Magnetic ring, & 45 [1.77], 8.R120.045.XXXX.111
M4
M 3[0,114]
SIS ‘ ¢
oS i Sp= —
| Lt — A2 ©
R i Q| I H— &
/%S ) Do =
_ ) — 9]
3 & g g
10[0,394 0[0,394
1601 [0.63] 16201[0,63]
Set screw M4 Recommended tolerance of the drive shaft diameter: g6
Mounting orientation and permissible mounting tolerances
Distances Torsion
< ‘ Offset
O e
Tilting

[T] Distance sensor head / magnetic ring:
0.1...1.0(0.4 [0.02] recommended)

Magnetic ring A

for distance sensor head /
magnetic ring: = 0.4 [0.02]

8.R120.031.XXXX.111 56.4 [2.22]
8.R120.041.XXXX.111 66.6 [2.62]
8.R120.045.XXXX.111 70.4 [2.77]

Warning: When mounting the sensor head, please ensure its correct orientation to the magnetic ring!
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Bearingless

zero pulse, magnetic RI50 / Limes LI50 (hollow shaft) Push-Pull / RS$422

I Thanks to its installation depth of only 16 mm, the bearingless magnetic rotary

e encoder RI50 / Limes LI50, comprising a magnetic ring and sensor head, is ideally
suited for plants and machinery where space is very tight. The non-contact
measuring principle allows for error-free use even under harsh environmental
conditions, as well as ensuring a long service life. In contrast to our measuring
system RI20 / Limes LI20, a single zero pulse is also implemented here.

For outdoor use with extremely sturdy aluminium housing and stainless steel

cover, wide temperature range as well as a UV-resistant cable. IP68 / P69k

protection, special encapsulation technology and tested resistance to cyclic

humidity and damp heat offer the highest levels of reliability, even in exposed
outdoor use.

QIEIC
_IP_

High rotational  High protection  Shock/vibration  Reverse polarity

speed level resistant protection

Hard-wearing and robust Fast start-up

» High shock and vibration resistance. e Function display via LED.

e Sturdy housing with IP67 protection. Option: special housing * Large mounting tolerance between magnetic band and
for maximum resistance against condensation (I1P68 / P69k, sensor head.
resistance to CycliC humldlty acc. to EN 60068-3-38 as well as ° Requires very little installation space.

damp heat acc. to EN 60068-3-78).

¢ Non-contact measuring system, free from wear, ensures a
long service life.

¢ Slotted hole fixing ensures simple alignment.

Selection guide magnetic ring RI50 / Limes LI50

Pulse per revolution ") Order code Order code Max. rotational speed min™ (electronic) 2
magnetic ring RI50 sensor head Limes LI5S0 | without using index signal using index signal

1000 8.R150.031.XXXX.112 8.L150.11X1.1050 9000 3000

2000 8.R150.031.XXXX.112 8.L150.11X1.1100 4000 3000

1024 8.R150.048.XXXX.112 8.L150.11X1.1032 9000 2000

2048 8.R150.048.XXXX.112 8.L150.11X1.1064 4000 2000

3600 8.R150.055.XXXX.112 8.L150.11X1.1100 2500 1700
Order code 8 . R | 5 0 ] XXX . XXXX 11 ‘|2 Min. order quantity for non-stock types: 10 pieces
Magnetic ring RI50 Type (a) (b
© Outer diameter O Bore diameter Stock types
031 =31 mm[1.22"] 0600 = 6 mm [0.24"] 1500 = 15 mm [0.59"] 3500 = 35 mm [1.34"] 4 8.R150.048.2000.112
048 =483 mm [1.90"] 0800 =8 mm [0.32“] 2000 =20 mm [0.79"]
055 =54.7mm [2.15"] 1000 = 10 mm [0.39"] 2500 = 25 mm [0.98"]% 1587 = 5/8"

1200 = 12 mm [0.47”] 3000 =30 mm [1.18"]9 2540 = 1”93

1) The pulse rate (ppr) results from the combination of the magnetic sensor with the various outer diameters.
2) With an input frequency of the evaluation unit of 250 kHz.

3) Only possible for outer diameters 048 and 055.

4) Only possible for outer diameter 055.
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Bearingless

zero pulse, magnetic

Order code

Sensor head Limes LI50

O Model
1 =IP67, standard

2 = |P68/ IP69k and humidity tested
acc. to EN 60068-3-38, EN 60068-3-78 *)

O Output circuit/ Power supply
1 =RS422/48..26V DC

(Kubler

RI50 / Limes LI50 (hollow shaft)

8.LI150 . [X|1 XX|.
Type (aJI(b]{c)

1|XXX
o o

® Type of connection

1 =radial cable, 2 m [6.56'] PUR

A = radial cable, special length PUR *)

Available special lengths (connection type A):
3,5,8,10,15m [9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion XXXX = length in dm

ex.: 8.L150.111A.1032.0030 (for cable length 3 m)

2 = Push-Pull /4.8...30V DC

Accessories / Display type 572 Order no.

Position display, 6-digit

with 4 fast switch outputs

Push-Pull / RS422

Stock types
8.L150.1121.1032

@ Reference signal
1 = separate index signal
(linked with A and B)

® Interpolation factor
032, 050, 064, 100

and serial interface 6.572.0116.D05

with 4 fast switch outputs and serial interface

and scalable analogue output 6.572.0116.D95
Position display, 8-digit with 4 fast switch outputs

and serial interface 6.572.0118.D05

with 4 fast switch outputs and serial interface

and scalable analogue output 6.572.0118.D95

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology

Technical data
Mechanical characteristics

Electrical characteristics

Maximum speed 12000 min-! Output circuit RS422 Push-Pull
Protection model 1 IP67 acc. to EN 60529 Power supply 48..26V DC 48..30VDC
model 2 IP68/ IP(?S!( acc. to EN 60529, DIN 40050-9 Power consumption (no load) typ. 25 mA typ. 25 mA
and humidity tested max. 60 mA max. 60 mA
acc. to EN 60068-3-38, EN 60068-3-78 .
Permissible load/channel max. 20 mA
Working temperature -20°C ... +80°C [-4°F ... +176°F] " N
: Min. pulse edge interval 1ps

Shock resistance 5000 m/s2, 1 ms N - -

— = . Signal level HIGH min.25V min. +V-2.0V
Vibration resistance 300 m/s?, 10 ... 2000 Hz LOW max.05V max. 0.5V
Pole gap 5 mm from pole to pole Reference signal fixed
Housing (sensor head) _aluminium System accuracy typ. 0.3° with shaft tolerance g6
Cable 2 m [6.56°] long, PUR 8 x 0.14 mm?2[AWG 26],

shielded, may be used in trailing cable installations
Status LED green  pulse index
red error; speed too high or magnetic fields too weak
(8.L150.XXXX.X050 and 8.L150.XXXX.X250)
CE compliant acc. to EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU
Terminal assignment
Output circuit | Type of connection | Cable (isolate unused wires individually before initial start-up)
- A Signal: 0V +V A A B B 0 0 <
' ' Cable colour: WH | BN | GN YE GY PK BU RD | shield?
+V: Encoder power supply +V DC
(A" Encoder power supply ground GND (0 V)
AA: Incremental output channel A/ sine signal
B, B: Incremental output channel B / cosine signal
0,0: Reference signal
L+

Plug connector housing (shield)

1) Shield is attached to connector housing.
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Bearingless
zero pulse, magnetic RI50 / Limes LI50 (hollow shaft) Push-Pull / RS$422
Dimensions
Dimensions in mm [inch]
Sensor head Limes LI50 Magnetic ring, o 31 [1.22], 8.R150.031.XXXX.112
16 0,3 [0.63]
$35[014] 10202 _0.39]
40 [1.57] §
41[0.16] 17 [0.67] =1
S $
‘ — "~ a R
% - bl ) g
Sl g 2 5
Q< S St
~ :
active measuring area [0.24-0.79]
H7 H7
-20
Magnetic ring, o 48.3 [1.90], 8.R150.048 XXXX.112 Magnetic ring, o 54.7 [2.15], 8.R150.055.XXXX.112
16 10,1 [0.63]
16 0,3 [0.63] 10102 |[0.39]
10 2020 |[0.39] 1
&
g 2 A g 2
- . = _ | _ N - N
¢ g N/ 3 3
S S - = 8
®
[0.24-1.18] |
H7
6" -30 [0.24 - 1.42]
(DG H7 Y H7
[1] M4 Set screw
Mounting orientation and permissible mounting tolerances
Distances Torsion
< Offset S
o
M,
7® I cw
Tilting
Distance sensor head / magnetic ring:
0.1...1.5[0.004 ... 0.06]
(110.04] recommended)
Magnetic ring A
for distance sensor head /
magnetic ring = 1[0.04]
8.R150.031.XXXX.112 57.0 [2.24]
8.R150.048. XXXX.112 74.312.93]
8.R150.055.XXXX.112 80.7[3.18
[318] Warning: When mounting the sensor head, please ensure its correct orientation to the magnetic ring!
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Absolute encoders - singleturn

Series Type Interface Page
Miniature, magnetic 2450/ 2470 (shaft/ hollow shaft) SSI 152
Compact, magnetic Sendix 3651/ 3671 (shaft / hollow shaft) Analogue 155

Sendix M3658 / M3678 (shaft/ hollow shaft) CANopen 160

Sendix M3658 / M3678 (shaft / hollow shaft) SAE J1939 164
Compact, optical Sendix F3653 / F3673 (shaft / hollow shaft) SSI/BiSS 168
(patented technology) Sendix F3658 / F3678 (shaft/ hollow shaft) CANopen 174

Standard, optical 5850 / 5870 (shaft / hollow shaft) Parallel, analogue 178
5852 / 5872 (shaft / hollow shaft) Parallel, highspeed 183

Sendix 5853 / 5873 (shaft / hollow shaft) SSI/BiSS 186

SIL2/PLd Sendix SIL 5853FS2 / 5873FS2 (shaft/ hollow shaft) ~ SSI/BiSS + SinCos 193

SIL3/PLe Sendix SIL 5853FS3 / 5873FS3 (shaft/ hollow shaft) ~ SSI/BiSS + SinCos 199

Sendix 5858 / 5878 (shaft / hollow shaft) PROFIBUS DP 205

Sendix 5858 / 5878 (shaft / hollow shaft) CANopen 210

Sendix 5858 / 5878 (shaft / hollow shaft) EtherCAT 218

Absolute encoders

singleturn

Sendix 5858 / 5878 (shaft / hollow shaft) PROFINET 10 223

Stainless steel 5876 (hollow shaft) SS|, parallel 228
ATEX/IECEx Sendix 7053 (shaft) SSI/BiSS 232

@ ATEX/IECEx, SIL2/PLd ~ Sendix SIL 7053FS2 (shaft) SSI/BiSS + SinCos 235
@ ATEX/IECEX, SIL3/PLe Sendix SIL 7053FS3 (shaft) SSI/BiSS + SinCos 239
ATEX/IECEx Sendix 7058 (shaft) PROFIBUS DP 243
ATEX/IECEx Sendix 7058 (shaft) CANopen 246

@ ATEX/IECEXx, minig Sendix 7153 (shaft) SSI/BiSS 249
@ ATEX/IECEXx, minig Sendix 7158 (shaft) PROFIBUS DP 252
@ ATEX/IECEx, minig Sendix 7158 (shaft) CANopen 255
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Absolute encoders - singleturn

(:(\ij bler

Miniature

magnetic

-20°..+85°C,

UV E

2450 / 2470 (shaft / hollow shaft) SSI

The absolute singleturn encoders 2450 and 2470 with SSI interface
and magnetic sensor technology are the specialists when space
is tight.

Because of their high 12 bit resolution with 4096 different
positions for 360° they offer exceptional repeat accuracy.

& S5i

High rotational Temperature Shock / vibration Short-circuit Reverse polarity ~ Magnetic sensor

speed range resistant proof protection

Minimal space requirement

¢ The outer diameter measures 24 mm; the shaft diameter

up to max. 6 mm.
¢ Flexible connection with radial or axial cable outlet.

Durable and accurate

e Long service life and freedom from wear due to non-contact
measuring system.

* Wide temperature range from -20°C up to +85°C.

¢ High 12 bit resolution with 4096 different positions for 360°.

-

G121

O Flange O Shat(oxl)

1 =924 mm [0.94"] 1=g4x10mm[0.16 x 0.39“]

3 =928 mm[1.10”] 3 =@ 5x 10 mm [0.20 x 0.39"], with flat
2 =g30mm[1.18"] 2 =g6x10mm [0.24 x 0.39"]

O Interface / power supply
1=8SI/5VDC

O Gray-code
12 bit resolution

O Type of connection

1 = axial cable, 2 m [6.56°] PVC

A = axial cable, special length PVC *)
2 =radial cable, 2m [6.56°] PVC

B = radial cable, special length PVC *)

*) Available special lengths (connection types A, B):
3,5,8,10,15m [9.84, 16.40, 26.25, 32.80, 49.21']
order code expansion .XXXX = length in dm
ex.: 8.2450.111A.G121.0030 (for cable length 3 m)

T 2" Lok

G121

©® Flange O Blind hollow shaft
1 =224 mm [0.94"] insertion depth max. 14 mm [0.55]
1 =94mml[0.16"]
2 =g 6 mm [0.24"]

O Interface / power supply
1=8SI/5VDC

O Gray-code
12 bit resolution

O Type of connection

1 = axial cable, 2 m [6.56"] PVC

A = axial cable, special length PVC *)

2 =radial cable, 2 m [6.56'] PVC

B = radial cable, special length PVC *)

*) Available special lengths (connection types A, B):
3,5,8,10,15m [9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm
ex.: 8.2470.111A.G121.0030 (for cable length 3 m)

Mounting accessory for shaft encoders Order no.

Coupling

bellows coupling @ 15 mm [0.59] for shaft 4 mm [0.16"]

8.0000.1202.0404

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.
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Absolute encoders -

Miniature

magnetic

singleturn

(:2ij bler

2450 / 2470 (shaft / hollow shaft)

SSI

Technical data
Mechanical characteristics

Electrical characteristics SSl interface

Maximum speed 12000 min-! Sensor
Mass moment of inertia approx. 0.1 x 106 kgm? Power supply 5(+0,4)VDC"
Starting torque - at 20°C [68°F] <0.01 Nm Power consumption (no load) <40 mA
Shaft load capacity radial 10N Reverse polarity protection of the yes
axial 20N power supply
Weight approx. 0.06 kg [2.11 oz] Measuring range 360°
Protection housing side  1P65 (IP67 on request) Resolution 12 bit
acc. to EN 60529 flange side  IP50 (IP67 on request) Code gray
Working temperature range -20°C ... +85°C [-4°F ... +185°F] Linearity, 25°C [77°F] <15°
Material shaft/ hollow shaft stainless steel Repeat accuracy < 04°
clamping ring  MS58
Data refresh rate typ. 100 ps
Shock resistance acc. to EN 60068-2-27 1000 m/s% 6 ms

Vibration resistance acc. to EN 60068-2-6

100 m/s?, 55 ... 2000 Hz

CE compliant acc. to

SSl interface

EMC guideline 2004/108/EC
RoHS guideline 2011/65/EU

SSI clock speed 100 kHz ... 750 kHz
Output driver RS485
Monoflop time typ./max. 16 ps/20 ps
Short circuit proof output yes 2
Permissible load / channel typ. 60 Ohm (acc. to RS485)
Terminal assignment
Interface | Type of connection | Cable (isolate unused wires individually before initial start-up)
Signal: ov +V C+ C- D+ D-
2 1,2,A,B
Cable colour: WH BN GN YE GY PK

+V: Encoder power supply +V DC

ov: Encoder power supply ground GND (0 V)

Clock signal
Data signal

1) The power supply at the encoder input must not be less than 475V DC (5V DC - 5 %).

2) Short circuitto 0V or to output, only one channel at a time, power supply correctly applied.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Miniature

magnetic 2450 / 2470 (shaft / hollow shaft) SSl

Dimensions shaft version
Dimensions in mm [inch]

Flange type 1, o 24 [0.94] —
3| 5
min. R50 [1.97] So 20.5[0.81 S
3x M3, 4[0.16] deep o 120.47] ©
N Ql [m] X
S Q ©
S
& S,
9. I,
S \
S =
10 [0.39] T
1[0.04 H
1[0.04 || il
1,2 [0.05] 6 [0.24]
Flange type 2, 8 30 [1.18] ]
N
Flange type 3, 0 28 [1.10] 22,3[0,88} S
. w
1 .R50[1.97 )
[1] min. R50[1.97] 12 [0.47] X
2x M3, 41[0.16] deep €
=
<9 & ]
sy
HOET
10 [0.39] \
B L
Flange type A B 5[0.2] 6 [0.24]
2 230[1.18] 3[0.12]
3 28[1.10] 2[0.08]
Dimensions hollow shaft version
Dimensions in mm [inch]
Flange type 1, o 24 [0.94] 931042 24,7[0,97] 24 10.95
(] 4xM3DIN 915- SW1.5 ' 6[0.24 16.5[0.65]
o E 3 g
— ol ®O == =]
5[0.2] =) Nl
14 [0.55] T
5,5[0.22
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Compact

magnetic Sendix 3651/ 3671 (shaft / hollow shaft) Analogue

Thanks to their different interfaces and measurement ranges, the
Sendix 3651 and Sendix 3671 singleturn encoders with analogue
interface, in shaft and hollow shaft versions, are particularly
flexible in use. A green and a red LED, acting as reference point
and fault indicators, ensure easy installation and troubleshooting.

Protected up to IP69k, resistance against shock and extreme
temperature fluctuations, the Sendix are suitable even for
demanding outdoor applications.

These encoders have an @1-approval from the German Federal
Motor Transport Authority.

€.

r‘) 3
»
=L
P )Lt “—
Safety-Lock™  High rotational Temperature High protection  High shaftload  Shock/vibration Short-circuit Reverse polarity ~ Magnetic sensor ~ Surface protection
speed range level capacity resistant proof protection salt spray-tested
optional

Safe operation Compact and powerful

* Non-contact measuring system for long-life non-wear
applications.

e Quter diameter of only 36 mm.

e The hollow shaft version is fitted with a blind hole with a
diameter of up to 10 mm. It can be mounted as required with
either a torque stop pin or a stator coupling.

* 360° with 12 bit resolution (4096 positions).
e Forusein 12V or 24 V vehicle electrical systems.

* Rugged die-cast-housing and protection up to P69k for
an exceptional tightness.

¢ High shock and vibration resistance for an exceptional
robustness.

Safety-Lockplus™ Sensor-Protect™

IP69k protection on the flange side, robust
bearing assemblies with interlocking

Fully encapsulated electronics,
separate mechanical bearing assembly.

bearings, mechanically protected shaft seal. Ly
If for each parameter of an der the underlined prefi | option is selected,
order COd-e 8 . 3 6 5 1 . 2 X X X . X X X|XI then the delivery time will be 10 working days for a maximum of 10 pieces. M
Shaft version Type 0000 0000 Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.
O Flange O Type of connection © Interface / power supply
2 = synchro flange, g 36 mm [1.42"] 1 = axial cable, 1 m [3.281 PUR 3 20mA/10..30VDC

A = axial cable, special length PUR ¥)
2 = radial cable, 1 m [3.28°] PUR

B = radial cable, special length PUR *)
3 = axial M12 connector, 5-pin

4 =radial M12 connector, 5-pin

O Shaft (o x L), with flat
3 =96x12.5mm [0.24 x 0.49"]

6 =0 8x12.5mm [0.32 x 0.49]
5 =g 1/4" x 12.5 mm [0.49"]

5=0..5V/10..30VDC

O option 1
1 = count direction cw ?

*)  Available special lengths (connection types A, B): 2 = count direction cow ¥

O Outputcircuit 7 2,3,5,8, 10,15 m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21']

3 = current output order code expansion .XXXX = length in dm O 0Option 2
4 = voltage output ex.: 8.3651.233A.1311.0030 (for cable length 3 m) ;=::ng

©® Measuring range
2 =1x180°

3 =1x90°

4 =1x45°

1) Output circuit “3” only in conjunction with interface “3", output circuit “4” only in conjunction with interface “4“ or “5".
2) cw = Increasing code values when shaft turning clockwise (cw). Top view on shaft.
3) ccw = Increasing code values when shaft turning counterclockwise (ccw). Top view on shaft.

© Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Compact

magnetic Sendix 3651/ 3671 (shaft / hollow shaft) Analogue

If for each parameter of an der the underlined preferred option is selected =N\ 2\

Order code 8 . 3 6 7 1 . X X X X . X X X|XI then the delivery time will be 10 working days for a maximum of 10 pieces. (10 by10)

HO"OW Shaﬂ Type 0000 (6000 Qts. up to 50 pes. of these types generally have a delivery time of 15 working days. ’
©® Flange © Type of connection © Interface / power supply
2 = with spring element, long 1 = axial cable, 1 m[3.28'] PUR 3=4..20mA/10..30VDC

A = axial cable, special length PUR *) 4-=0..10V/15..30VDC
2 =radial cable, 1 m [3.28'] PUR 5=0..5V/10..30VDC
B = radial cable, special length PUR *)
3 = axial M12 connector, 5-pin

4 =radial M12 connector, 5-pin

O Hollow shaft
2=p6mm[0.24"]

4 =g8mm[0.32"]
6 =210 mm [0.39"]

O option 1
1 = count direction cw ?

2 = count direction ccw ?

*) Available special lengths (connection types A, B):
3=01/4" 2,3,5, 8, 10, 15 m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21'] _
o order code expansion .XXXX = length in dm O 0ption 2
O Output circuit " ex.: 8.3671.523A.1311.0030 (for cable length 3 m) A=1p67
_3.= current output 2 = |P69k

©® Measuring range

1.=1x360° Optional on request

2 = 1x180° - Ex 2/22 (only for type of connection 3 + 4)
3 =1x90° - surface protection salt spray tested

4 =1x45°

Mounting accessory for shaft encoders Order no.
Coupling bellows coupling g 19 mm [0.75”] for shaft 6 mm [0.24"] 8.0000.1102.0606
Mounting accessory for hollow shaft encoders Order no.
Cylindrical pin, long i%~—— 2 with fixing thread 8.0010.4700.0000
Slo2l SW7 [0,28] Tg
for torque stops 3 LA 3
sl =
st — £
30[1.18] 0,90

Connection technology Order no.
Connector, self-assembly (straight) M12 female connector with coupling nut 8.0000.5116.0000
Cordset, pre-assembled M12 female connector with coupling nut, 2 m [6.56] PVC cable 05.00.6081.2211.002M

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data

Mechanical characteristics

Maximum speed 6000 min-! Shock resistance acc. to EN 60068-2-27 5000 m/s% 6 ms
Starting torque at 20°C [68°F] <0.06 Nm Vibration resistance acc. to EN 60068-2-6 300 m/s, 10 ... 2000 Hz
Shaft load capacity radial 40N Permanent shock resistance 1000 m/s?, 2 ms

axial 20N acc. to EN 60068-2-27
Weight approx. 0.2 kg [7.06 oz] Vibration (broad-band random) 5... 2500 Hz, 100 m/s? - rms
Protection acc. to EN 60529 IP67 / IP69k e, o LI ELDBE 2 £

Working temperature range

-40°C ... +85°C [-40°F ... +185°F]

General electrical characteristics

Materials shaft/ hollow shaft stainless steel
flange  aluminium €1 compliant acc. to EU guideline 2009/19/EC
housing zinc die-cast (acc. to EN 55025,
cable PUR 1S0 11452 and 1S0 7637)

CE compliant acc. to EMC guideline 2004/108/EC

RoHS guideline 2011/65/EU

1) Output circuit “3” only in conjunction with interface “3“, Output circuit “4” only in conjunction with interface “4“ or “5".
2) cw =increasing code values when shaft turning clockwise (cw). Top view on shaft.
3) ccw =increasing code values when shaft turning counterclockwise (ccw). Top view on shaft.
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Compact

magnetic

Sendix 3651 / 3671 (shaft / hollow shaft)

Electrical characteristics current interface 4 ... 20 mA Electrical characteristics voltage interface

Sensor

Power supply 10...30V DC

Current consumption (no load) max. 38 mA

Reverse polarity protection of the yes

power supply

Measuring range 45°,90°, 180° or 360°
Resolution 12 bit

Absoulte accuracy, 25°C [77°F] +1°

Repeat accuracy, 25°C [77°F] +0.2°

Status LED red breakin currentloop,

input load too high.

green reference point display
turns ON
atcw:  betw.0°and 1°
atccw: betw.0°and-1°

Current loop
Output load max. 200 0hm at 10V DC

max. 900 Ohm at 24V DC

Analogue

Sensor

Power supply output0..5V 10..30VDC

output0..10V 15..30V DC

Current consumption (no load) max. 35 mA

Reverse polarity protection of the yes

power supply

Measuring range 45°,90°, 180° or 360°
Resolution 12 bit

Linearity, 25°C [77°F] +1°

Repeat accuracy, 25°C [77°F] +0.2°

Voltage output

Current output max. 10 mA

Setting time <1ms

Rioad = 1 KOhm, 25°C [77°F]

Short-circuit proof outputs
When the power supply is correctly applied. But not output to +V.
Power supply and sensor output signal are not galvanically isolated.

Absolute encoders

singleturn

Setting time <1ms
Rioad = 400 Ohm, 25°C [77°F]

Status LED (green)

Short-circuit proof outputs Status LED green reference point display turns ON

When the power supply is correctly applied. But not output to +V. atcw:  betw.0°and 1°
Power supply and sensor output signal are not galvanically isolated. atccw: betw. 0°and -1°

Example (output signal profile)
Measurement range 45° / 90° / 180° / 360°

Version cw left turning right turning
SV/I0V/20MA | wmmmgmmemmom e oo za BVAOV/20mA [ ommgmm e za
50/ 90°,7  180°.~ 360° -7 ! 5°/ 90°,7  180°.- 360° .- !
Lo JUPT , Lo PP ,
-7 -7 ! T -7 1
7 /’ e ’,—‘ 1 7 /’ Pis ’,—’ 1
1, 7 -~ 1,72 -"
0V/4mA k== ! 0V/4mA k== !
: ! ' !
. 1 N 1
10 ' 1 i
| |
LED , ,
360° 0° 0° 360°
Version ccw left turning right turning
5VA0V/20mA fez------------- Ng-mo--- - . BV/I0V/20mA faz-mmmm---mmmmm o R ----n .
Teel 360 S 1800 N.90° 450 Teel_ 360 S 1800 .90° 450
‘-\‘\s‘ ‘\\\\\\\\\ : ‘-.\\s‘ ‘\\\\\\\\\ :
“~~‘:\\\\‘\- “~~‘:\\\\‘\u
ov/amal - 0V/4mA | .
l : l :
1 1 ! 1
, 1 , 1
LED ;
-360° 0° 0° 360°
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Compact

magnetic Sendix 3651/ 3671 (shaft / hollow shaft)

Terminal assignment

Interface | Type of connection | Cable (isolate unused wires individually before initial start-up)

3 Signal: oV +V +l -l
1,2,A,B
(current) Cable colour: WH BN GN YE
Interface | Type of connection | M12 connector, 5 pin
3 Signal: ov +V +l -l
3,4
(current) Pin: 3 2 4 5

Interface | Type of connection | Cable (isolate unused wires individually before initial start-up)

Analogue

Top view of mating side, male contact base

@
® 6 0
®

M12 connector, 5-pin

4,5 12 AB Signal: ov +V +U -U
(voltage) S Cable colour: WH BN GN YE
Interface | Type of connection | M12 connector, 5 pin
4,5 - Signal: ov +V +U -U
(voltage) ' Pin: 3 2 4 5
+V: Encoder power supply +V DC
ov: Encoder power supply ground GND (0 V)
+U/-U: Voltage +/ voltage -
+1/-1: Current +/ current -
Dimensions shaft version
Dimensions in mm [inch]
Synchro flange, o 36 [1.42] ca. 57,8 [2.28]
Flange type 2 42,3[1.67]
(drawing with cable)
M3, 6 [0.24] deep g = : &
= o S
o Bl == ET g =
=== SIS I -
[S] L g g g
H 8
[I[]
25[0.1] |, 8[0.32]
D L Fit 2501 || -
61[0.24] [12.5[0.49] h7 3[0.12]
8[0.32] |12.5[0.49] h7
1/4" 112.5[0.49] h7
Synchro flange, o 36 [1.42] ca. 56,3 [2.22]
Flange type 2 42,3[1.67]
s . 1
(drawing with M12 connector) 950
M3, 6 [0.24] deep ) =, | o 5
== _ TR = ©
8|8ls s il g 2
Q L 5 8
n G5 8
2501 7
P L L
— @ 18,8 [0.74]
3[0.12] —

D L Fit
6[0.24] [12.5[0.49] h7
8[0.32] [12.5[0.49] h7

174" 12.5[0.49] h7
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Compact

magnetic Sendix 3651/ 3671 (shaft / hollow shaft) Analogue

Dimensions hollow shaft version
Dimensions in mm [inch]

Flange with spring element, long

ca.61[2.4
Flange type 2 [24] $36[1,42]
18[0.71 14[0,55]
Torque stop slot, 40.16]| ‘ ‘ 3,99 -0,02 [0.16]
recommendation: = |
cylindrical pin DIN 7, 2 4 [0.16] I — ]
3 R
Recommended torque for the - o) = =
clamping ring 0.7 Nm — < o 5
S &= L : T @ « &
-9 2 -l - S S 4 .
ol =] ® ; i
»| N = )
Q| & 5‘
8
6,6[0,26] L
18,8 [0.74]
8[0.32
46,9 [1.85
Flange with stator coupling, o 46 [1.81]
Flange type 5
[1] Recommended torque for the $53,6 [2.11]
clamping ring 0.7 Nm 18[0.7]
g I
. ~ -
g o —is
(o] } i
g S ° -
5,3[0.21]
52,7 [2.07] 18,8 [0.74]
66,7 [2.63]
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Compact
magnetic

&.. @

Sendix M3658 / M3678 (shaft / hollow shaft)

CANopen

The Sendix M3658 and Sendix M3678 absolute encoders - singleturn
with CANopen interface and magnetic sensor technology boast a
resolution of 14 bits.

With a protection rating of up to IP69k, these encoders are
resistant to shock and to extreme fluctuations in temperature,
making them ideal for use in the most demanding outdoor
applications.

CANopen

(o N
‘)o‘)o

_IP

»

-40°..+85°C

4 (@ JEI (=) 3

Safety-Lock™  High rotational Temperature High protection  High shaftload  Shock/vibration Short-circuit Reverse polarity ~ Magnetic sensor ~ Surface protection
speed range level capacity resistant proof protection salt spray-tested
optional
Safe technology Versatile applications

* Increased resistance against vibration and installation errors.
e Sturdy bearing construction in Safety-Lock™ design.
* Resistant die-cast-housing and protection up to IP69k.

Safety-Lockplus™

IP69k protection on the flange side, robust
bearing assemblies with interlocking o
bearings, mechanically protected shaft seal. i

X .[21

2X|C
oololo | o

© Type of connection
2 =radial cable, 1 m [3.28] PUR

8.M3658|.

Type

X
o

Order code
shaft version
©® Flange

¢ CANopen encoder profile DS406 V3.2.
¢ Fast determination of the operating status via two-colour LED.
e With M12 connector or cable connection.

Sensor-Protect™

Fully encapsulated electronics,
separate mechanical bearing assembly.

If for each parameter of an der the tion
then the delivery time will be 10 working days for a maximum of 10 pieces.
Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.

10510)

® Fieldbus profile

B = radial cable, special length PUR *)

*)

6 =08x12.5mm [0.32 x 0.49]
5 =g 1/4" x 12.5 mm [0.49"]

ex.: 8.M3658.23CB.2111.0030
© Interface /power supply

160 www.kuebler.com

O Protection

order code expansion .XXXX = length in dm

Available special lengths (connection types B): 1.=1p67
2,3,5,8,10,15m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°] 2 =1P69k
(for cable length 3 m) Optional on request

- Ex 2/22 (only for type of connection 4)
- surface protection salt spray tested
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Compact

magnetic Sendix M3658 / M3678 (shaft / hollow shaft) CANopen

then the delivery time will be 10 working days for a maximum of 10 pieces.

Order code 8.M3678| . XX|CX .
00

21 1 XI If for each parameter of an der the underlined preferred option is selected

hO"DW Shaft Type (a) (d] (e) Qts. up to 50 pes. of these types generally have a delivery time of 15 working days.
O Flange O Type of connection O Fieldbus profile
2 = with spring element, long 2 =radial cable, 1 m [3.28] PUR 21= CANopen encoder profil DS406 V3.2
5 = with stator coupling, ¢ 46 mm [1.81"] B =radial cable, special length PUR*)
4 = radial M12 connector, 5-pin © Protection
0o Hal/awshaﬁ:‘ *)  Available special lengths (connection type B): 1=1pP67
2=06mm[024"] 2,3,5,8, 10, 15 m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21] 2 = 1P69k
4 =p8mm[032 1 order code expansion XXXX = length in dm
6 = 10mm [0.39°] ex.: 8.M3678.52CB.2111.0030 (for cable length 3 m) Optional on request
3=01/4 - Ex 2/22 (only for type of connection 4)
- surface protection salt spray tested
©® Interface / power supply
C.=CANopen DS301v4.02/8 ... 30V DC
Mounting accessory for shaft encoders Order no.
Coupling bellows coupling o 19 mm [0.75"] for shaft 6 mm [0.24"] 8.0000.1102.0606
Mounting accessory for hollow shaft encoders Order no.
L . lo. <
Cylindrical pin, long 5 [0032]] w008 s with fixing thread 8.0010.4700.0000
/—[—l' |
for torque stops < 1A S
5
3t J £
30[1,18] N
Connection technology Order no.
Connector, self-assembly (straight) M12 female connector with coupling nut 8.0000.5116.0000
Cordset, pre-assembled M12 female connector with coupling nut, 6 m [19.69'] PVC cable 05.00.6091.A211.006M
Further accessories can be found in the accessories section or in the ies area of our website at: www.kuebler.com/accessories.

Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data
Mechanical characteristics Electrical characteristics

Maximum speed 6000 min' Power supply 8..30VDC
Starting torque at 20°C [68°F] <0.06 Nm Current consumption (no load) max. 25 mA
Shaft load capacity radial 40N Reverse polarity protection of the yes
axial 20N power supply
Weight approx. 0.2 kg [7.06 oz] Measuring range 360°
Protection acc. to EN 60529/DIN 40050-9 P67 / IP69k Absoulte accuracy, 25°C [77°F] +1°
Working temperature range -40°C ... +85°C [-40°F ... +185°F] Repeat accuracy, 25°C [77°F] +0.2°
Materials shaft/ hollow shaft stainless steel Data refresh rate 400 ps
flange  aluminium CE compliant acc. to EMC guideline 2004/108/EC
h°”5'bf:9 ;‘B;d'e'ca“ RoHS guideline 2011/65/EU
cable
Shock resistance acc. to EN 60068-2-27 5000 m/s? 6 ms ) .
. - Diagnostic LED (two-colour, red/green)
Vibration resistance acc. to EN 60068-2-6 300 m/s?, 10 ... 2000 Hz
Permanent shock resistance 1000 m/s2, 2 ms LED ON or blinking red error d|§play
acc. to EN 60068-2-27 CE BB

Vibration (broad-band random) 5 ... 2500 Hz, 100 m/s? - rms
acc. to EN 60068-2-64

=1
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Compact

magnetic

Sendix M3658 / M3678 (shaft / hollow shaft)

CANopen

Inerface characteristics CANopen - ]

Resolution 1...16384 (14 bit), scalable Baud rate 10 ... 1000 kbit/s
default: 16384 (14 bit) software configurable
Code binary Node address 1..127
Interface CAN high-speed acc. to SO 11898, software configurable
Basic- and Full-CAN, Termination software configurable
CAN specification 2.0 B LSS protocol CIA LSS protocol DS305,
Protocol CANopen profile DS406 V3.2 global command support for node

with manufacturer-specific add-ons,
LSS-Service DS305 V2.0

General information about CANopen

The CANopen encoders support the latest CANopen communication profile
according to DS301 V4.2

In addition, device specific profiles like the encoder profile DS406 V3.2 are
available.

The following operating modes may be selected: Polled Mode, Cyclic Mode,
Sync Mode. Moreover, scale factors, preset values, limit switch values and many
other additional parameters can be programmed via the CANbus.

When switching the device on, all parameters are loaded from an EEPROM,
where they were saved previously to protect them against power-failure.

The following output values may be combined in a freely variable way as PDO
(PDO mapping): position, speed as well as the status of the working area.

The encoders are available with a connector or a cable connection.
The device address and baud rate can be set/modified by means of the software.

The two colour LED located on the back indicates the operating or fault status of
the CANbus, as well as the status of the internal diagnostics.

CANopen communication profile DS301 V4.02

Among others, the following functionality is integrated.

Class C2 functionality:

e NMT slave.

¢ Heartbeat protocol.

* |dentity object.

¢ Error behaviour object.

¢ Variable PDO mapping self-start programmable (power on to operational),
3 sending PDO’s.

¢ Node address, baud rate and CAN bus / programmable termination.

Terminal assignment

address and baud rate,
selective commands via attributes of
the identity object

CANopen encoder profile DS406 V3.2

The following parameters can be programmed:

¢ Event mode.

¢ 1work area with upper and lower limit and the corresponding output states.
* Variable PDO mapping for position, speed, work area status.

* Extended failure management for position sensing.

» Userinterface with visual display of bus and failure status 1 LED two colours.
¢ Customer-specific memory - 16 Bytes.

¢ Customer-specific protocol.

¢ “Watchdog controlled” device.

LSS protocol profile DS305 V2.0

¢ Global command support for node ID and baud rate configuration.
¢ Selective protocol via identity object (1018h).

CANbus connection

The CANopen encoders are equipped with a bus trunk line in various lengths and
can be terminated in the device.

The devices do not have an integrated T-coupler nor they are looped internally
and must therefore only be used as end devices.

If possible, drop lines should be avoided, as in principle they lead to signal
reflections. As a rule the reflections caused by the drop lines are not critical,
if they have completely decayed before the point in time when the scanning
occurs.

The sum of all the drop lines should not, for a particular baud rate, exceed the
maximum length Lu.

Lu < 5m [16.40°] cable length for 125 Kbit.

Lu <2 m [6.56°] cable length for 250 Kbit.

Lu < 1 m[3.28] cable length for 1 Mbit.

When used as a drop line, the termination resistor should not be activated.

For a network with 3 encoders and 250 Kbit the maximum length of the drop line/
encoder must not exceed 70 cm.

Interface | Type of connection | Cable (isolate unused wires individually before initial start-up) Top view of mating side, male contact base
Signal: +V ov CAN_GND| CAN_H CAN_L
¢ 28 Cable col BN WH GY GN YE @
able colour: ®®
Interface | Type of connection | M12 connector, 5-pin @
c . Signal: +V ov CAN_GND| CAN_H CAN_L M12 connector, 5-pin
Pin: 2 3 1 4 5
162 www.kuebler.com © Fritz Kiibler GmbH, subject to errors and changes. 02/2015
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Compact

magnetic Sendix M3658 / M3678 (shaft / hollow shaft) CANopen

Dimensions shaft version

Dimensions in mm [inch] 43,61,72]
Synchro flange, & 36 [1.42] 42.3[1.67] 950
Flange type 2 H \/
(drawing with cable) Nk 5 / N g
4% M3, 6 [0.24] dee ol3/0 : 8 <l S
. P 3™ | L o 2 (
[ % wn
[ L]
25[0.1] $18,8[0.74
2,5[0.1] 8[0.32]
30.12]
Synchro flange, o 36 [1.42] 43,6[1,72]
Flange type 2 42,3[1.67] 450
(drawing with M12 connector)
4x M3, 6[0.24] deep g9 . i g )
=58 — 8 =
g% Li . g
H ‘ | WS
D L Fit %
6[0.24] [12.5[0.49] h7 2,5[0.1]
81032] [125[049]] h7 2501 00032 $18,8[0.74]
1/4" 12.5[0.49] h7 3[0.12]
Dimensions hollow shaft version
Dimensions in mm [inch]
18[0.71 036[1.42]
Flange with spring element, long 4[0.16] [ 1 1;9[3'55] [0.16]
Flange type 2 - 22002 [
[T] Torque stop slot - i =1
' 5 5 =
recommendation: L 2 | | f."_%
cylindrical pin DIN 7, 4 [0.16] <] 8
N |
Recommended torque for the ®

clamping ring 0.7 Nm

@36 [1.42]
$21[0.83
@D nr
o]
38[1.50]
51,5 [2.03]
|

6.6 [0.26] ‘H‘l‘
18,8 [0.74]
8[0.32]
46.9[1.85] ||
48,4[1.91] 1

Flange with stator coupling, & 46 [1.81]

Flange type 5 T 18[0.7]
[T] Recommended torque for the . 7
clamping ring 0.7 Nm A s
= | &
& o s o
0
ol ©
53[0.21] [[[]
8[0.32]
52,7 [2.07]
54 [2.13]
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Compact

magnetic Sendix M3658 / M3678 (shaft / hollow shaft) SAE J1939

The absolute Sendix encoders M3658 and M3678 with SAE J1939
interface support all common requirements of the special protocol
for utility vehicles and make a considerable contribution to the
comprehensive system diagnostics or to fast fault localisation.

The encoders offer fast, error-free start-up with no need to set
switches; the encoder address is assigned automatically via
Address Claiming (ACL).

€. SAE 11939

e N
02,0 *
> oo’ | Ll (@ =179
=L
a.wc) | IP 1 “—r
Safety-Lock™  High rotational Temperature High protection  High shaftload  Shock/vibration Short-circuit Reverse polarity ~ Magnetic sensor ~ Surface protection
(shaft) speed range level capacity resistant proof protection salt spray-tested
optional
Safe technology Versatile applications

* Increased resistance against vibration and installation errors.
e Sturdy bearing construction in Safety Lock™ Design.
» Resistant die cast housing and protection up to IP69k.

Safety-Lockplus™

IP69k protection on the flange side, robust

» Up-to-the-minute fieldbus performance in the application:
SAE J1939 with CAN-highspeed to ISO 11898.

» Fast determination of the operating status via two-colour LED.

¢ Fast, error-free start up with no need to set switches; with
automatic address claiming (ACL).

Sensor-Protect™

Fully encapsulated electronics,

bearing assemblies with interlocking e separate mechanical bearing assembly
bearings, mechanically protected shaft seal il 14
If for each parameter of an der the underlined preferred option is selected,
order COd-e 8 M 3658 . |2|X C|X . 3 2 1 XI then the delivery time will be 10 working daysforam:ximum of 10 pieces. m
Shaft version Type 0000 (e] () Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.
O Flange © Interface / Power supply O Fieldbus profile

32 =01939

O Shaft (o x L), with flat
3 =p6x12.5mm [0.24 x 0.49"]

6 =08x12.5mm [0.32 x 0.49"]
5 =g 1/4" x 12.5 mm [0.49"]

© Type of connection
2 =radial cable, 1 m [3.28] PUR
B = radial cable, special length PUR *)

2 = P69k
*)  Available special lengths (connection type B):
2,3,5,8,10, 15 m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion .XXXX = length in dm
ex.: 8.M3658.23CB.3211.0030 (for cable length 3 m)

Optional on request
- Ex 2/22 (only for type of connection 4)
- surface protection salt spray tested
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Compact

magnetic Sendix M3658 / M3678 (shaft / hollow shaft) SAE J1939

If for each parameter of an der the underlined preferred option is selected
then the delivery time will be 10 working days for a maximum of 10 pieces.

Qts. up to 50 pcs. of these types generally have a delivery time of 15 working days.

Order code

8.M3678

Type

. X|X C|X :
0000

3211
[e)

5

Hollow shaft

© Fieldbus profile
32 = J1939

O Flange © Interface /Power supply

2 = with spring element, long

© Type of connection
2 =radial cable, 1 m [3.28] PUR
B = radial cable, special length PUR ¥)

O Hollow shaft
2 =96 mm [0.24"]

2 = IP69k

6 = 10 mm [0.39"] *)
3=01/4"

Optional on request
- Ex 2/22 (only for type of connection 4)
- surface protection salt spray tested

Available special lengths (connection type B):
2,3,5,8,10, 15 m [6.56, 9.84, 16.40, 26.25, 32.80, 49.21°]
order code expansion XXXX = length in dm

ex.: 8.M3678.52CB.3211.0030 (for cable length 3 m)

Order no.

8.0000.1102.0606

Mounting accessory for shaft encoders

Coupling

Mounting accessory for hollow shaft encoders Order no.

bellows coupling @ 19 mm [0.75"] for shaft 6 mm [0.24"]

Cylindrical pin, long 85[["632‘] 2 with fixing thread 8.0010.4700.0000
- SW7 [0,28] Tg
for torque stops ﬂ LA 3
gY — £
30[1,18] 25,
Connection technology Order no.
Connector, self-assembly (straight) M12 female connector with coupling nut 8.0000.5116.0000
Cordset, pre-assembled M12 female connector with coupling nut, 6 m [19.69'] PVC cable 05.00.6091.A211.006M

Further accessories can be found in the accessories section or in the accessories area of our website at: www.kuebler.com/accessories.
Additional connectors can be found in the connection technology section or in the connection technology area of our website at: www.kuebler.com/connection_technology.

Technical data
Mechanical characteristics Electrical characteristics

Maximum speed 6000 min' Power supply 8..30VDC
Starting torque at 20°C [68°F] <0.06 Nm Current consumption (no load) max. 25 mA
Shaft load capacity radial 40N Reverse polarity protection of the yes
axial 20N power supply
Weight approx. 0.2 kg [7.06 oz] Measuring range 360°
Protection acc. to EN 60529/DIN 40050-9 P67 / IP69k Absoulte accuracy, 25°C [77°F] +1°
Working temperature range -40°C ... +85°C [-40°F ... +185°F] Repeat accuracy, 25°C [77°F] +0.2°
Materials shaft/ hollow shaft stainless steel Data refresh rate 400 ps
flange  aluminium CE compliant acc. to EMC guideline 2004/108/EC
housing ~ zinc die-cast RoHS guideline 2011/65/EU
cable PUR
Shock resistance acc. to EN 60068-2-27 5000 m/s? 6 ms ) .
. - Diagnostic LED (two-colour, red/green)
Vibration resistance acc. to EN 60068-2-6 300 m/s?, 10 ... 2000 Hz
Permanent shock resistance 1000 m/s2, 2 ms LED ON or blinking red error d|§play
green status display

acc. to EN 60068-2-27

Vibration (broad-band random)
acc. to EN 60068-2-64

5 ... 2500 Hz, 100 m/s? - rms
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Compact

magnetic

Sendix M3658 / M3678 (shaft / hollow shaft)

Interface characteristics CANopen

Resolution 1...16384 (14 bit), scalable
default: 16384 (14 bit)

Code binary

Interface CAN high-speed acc. to 1ISO 11898,
Basic- and Full-CAN,
CAN specification 2.0 B

Protocol SAE J1939

Node address 1..255
via address claiming

Baud rate 250 kbit/s

Termination software configurable

General information concerning SAE J1939

The protocol J1939 originates from the international Society of Automotive
Engineers (SAE) and operates on the physical layer with high speed CAN as
per 1S011898. The application emphasis lies in the area of the power train
and chassis of commercial vehicles. It serves to transfer diagnostic data (for
example, motor speed, position, temperature) and control information. Type
series M3658 and M3678 encoders support the total functionality of J1939.

This protocol is a multimaster system with decentralised network management
that does not involve channel-based communication.

It supports up to 254 logic nodes and 30 physical control devices per segment.
The information is described as parameters (signals) and combined on 4
memory pages (data pages) into parameter groups (PGs). Each parameter group
can be identified via a unique number, the parameter group number (PGN).
Independently of this, each signal is assigned a unique SPN (suspect parameter
number).

The major part of the communication occurs cyclically and can be received by
all control devices without the explicit request for data (Broadcast). Furthermore
the parameter groups are optimised to a length of 8 data bytes. This enables
very efficient utilization of the CAN protocol. If greater amounts of data need

to be transferred, then transport protocols (TP) can be used: BAM (broadcast
announce message) and CMDT (connection mode data transfer). With BAM TP
the transfer of data occurs as a broadcast.

Terminal assignment

SAE J1939

Encoder implementation SAE J1939

¢ PGNs that are adaptable to the customer’s application.
¢ Resolution of address conflicts -> Address Claiming (ACL).

¢ Continuous checking whether control addresses have been assigned twice
within a network.

¢ Change of control device addresses during run-time.

¢ Unique identification of a control device with the help of a name that is
unique worldwide. This name serves to identify the functionality of a control
device in the network.

* Predefined PGs for position, speed and alarm.
o 250 kbit/s, 29 bit identifier.
¢ Watchdog controlled device.

A two-colour LED, located on the rear of the encoder, signals the operating and
fault status of the J1939 protocol, as well as the status of the internal sensor
diagnostics.

Interface Type of connection | Cable (isolate unused wires individually before initial start-up)
C 2B S