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The leading independent repairer of servo motors and drives in North America.

Visit us on the web:

WWW.SErvo-repair.com
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4 | ordering Key

STOGRA Stepper motors are designed as modular system. This enables us to provide a great variety of standard motor
types and a high flexibility for customer specific solutions.

SM L1.18 |

56 options
87 .
) shatft with keyway (SM 87 / SM 88)
series 88 N (included in standard version for
107 series SM 107 and SM 168)
168 W double ended shaft
(not with encoder E50)
1
2 WN double ended shaft with keyway
stack 2 _
3 F shaft with woodruff (only SM 56)
D2y
79° sealed (until IP 68 according to
DIN40050/EN60529/IEC529)
type
Vv vacuum version until 106 Torr
metric? M (not gased out)
inch J B brake

servo mount? | SRF
E50  encoder 2 x 50 pulse/rev.

connection H200 encoder
2 x 200 pulse/rev.+ zero pulse
leads ? L
_ : H500 encoder
otherwise standard with 2 x 500 pulse/rev.+ zero pulse
cast connection box
lanetary gear head
PE x hanelary ges
. (x=gear ratio; e.g. PES8)
current in A/Ph
depending on 1 7 x customer specified versio_r_l
motor type until (x will be assigned by STOGRA)
12
Y not for series 56 2 not for series 168

% 1P68 according to DIN 40050 / EN60529 / IEC529 — P58 according to VDE0530-5 / EN60034-5 / IEC34-5

Please note, not all options can be combined!
Series SM 86, SM 108 and SM 109 still are available for spare parts, but they should not be used for new designs.

Cable glands are not included in standard motor deliveries! Cable glands must be ordered additionally.

general STOGRA motor specifications: order examples:

» * 3% accuracy based on 1.8° motor step angle (non cumulative) SM 56.2.18 J3 E50 PES8
« operating temperature -30°C until 80°C (short time until 100°C) for standard types SM 87.1.18 ML3

« insulation class F according to VDE 0530 SM 88.3.18 M8 BH200

SM 107.2.18 M12 BE50 PE4
SM 168.2.18 M12

« dielectric motor strength 1800 vrms (series 56: 1000 vrms)

high bearing thrust and overhang loads
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dimension

leads version
L5
‘ L4
cast connection box version
— ﬂ - — - - — — - |- - — -
D2 ©
[a)
15
— l-——
L2
L3
L1 L6
stepping motor D1 -0.05 | D2 -0.02 | D3 -0.02 D4 D5 D6 (L1 | L2 | L3 | L4 | L5 ]| L6 |5 2
ek
0P
series type M J M J M J M J +0.5 | £0.5 10.5 é %
(6]
SM 56.1.18 108 76 90 50
M20
56 SM 56.2.18 38.1 6.35 6.35 66,5 | 53 | 565 | 134 | 21 | 102 | 116 76 | 565 | X
15
SM 56.3.18 162 130 | 144 | 104
SM 87.1.18 137 855 | 137 | 605
SM 87.2.18 10 10 169 1175 | 169 | 92,5 M20
87 73 | 952 , | 952 99 6.5 86 315 86 X
SM 87.3.18 (12) (12) 201 1495 | 201 | 1245 15
SM 87.4.18 233 1815 | 233 | 1565
SM 88.1.18 145 935 | 145 | 685
SM 88.2.18 12 12 177 1255 177 | 1005 M20
88 73 9.52 9.52 99 6.5 86 315 86 X
SM 88.3.18 10y (10" 209 158.5 | 209 | 1325 15
SM 88.4.18 241 189.5 | 241 | 1645
SM 107.1.18 12 | 12.7 170 | 32 | 11 89.5
10 M20
SM 107.2.18 238 161 139.5
107 60 |55.54 12.7 | 1275 | 1255 | 85 108 108 X
SM 107.3.18 16 |1587 | 288 | 50 | 211 189.5 15
SM 107.4.18 338 261 239.5
168 SM 168.1.18 268 179
180 24 19 215 15 168 50.5 192 |PG16
SM 168.2.18 343 254
Yseries SM87 also available with 12 mm shaft and all dimensions in mm

series SM88 also available with 10 mm shaft
M = metric
J =inch
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6 |keyways and woodruffs

keyways:
Series SM107 and SM168 are delivered in standard version with keyway (but not on double ended shaft).
At series SM87 the keyway is an option, which has to be indicated at the ordering key.

keyway
teppi t
keyway DIN 6885 T1 SIS{EIPIAL) [MADT DIN 6885 T1
type A
series type M J SRF bxhxl a Ya
SM 56.1.18
o SM 56.2.18 / 0 0 A2 x2x12 3 3
L o 2 e - SM 56.3.18
SM 87.1.18 bis 010
SM 87.2.18 A3 x3x15
h 87 0 0 0 6 15
T | SM 87.3.18 ab 012
SM 88.1.18 bis 110
SM 88.2.18 A3 x3x 15
88 0 0 0 6 15
SM 88.3.18 ab 012
SM 88.4.18 A4 x 4 x 15
SM 107.1.18
SM 107.2.18
107 s / / A5 x 5 x 20 5 5
SM 107.3.18
SM 107.4.18
SM 168.1.18
e s / / ABX7x25 5 5
SM 168.2.18
“double ended shaft
) woodruff
woodruff DIN 6888 SSEIPIE) (eEs DIN 6885 T1
s c 4 type
series type J SRF sx h d c t
h t
- SM 56.1.18
56 SM 56.2.18 0 0 2x2.6 7 7 1.8
SM 56.3.18

/ = no standard stepping motor

S = standard — stepping motor is delivered with keyway in
standard version

O = option — stepping motor is delivered without keyway
or woodruff in standard version

order examples:

SM 56.2.18 J3F with woodruff
SM 87.2.18 M6 N with keyway at front shaft
SM 87.2.18 M6 WN with keyway only at double ended shaft

SM 87.2.18 M6 NWN with keyway at front and double ended shaft
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7 loverview electrical and mechanical specifications

electrical and mechanical specifications

electrical specifications mechanical specifications
weight and rotor
inertia are for ©
. 17} Q
standard versions . ] a
. CT) (5] < c Q o '
with cast connec- I = = s = = g < 3 5
. . g —
tion box, without 9 § g o 29 S g = £ =
double ended 5« 5 = & S =@ o = 2 o 206 | o
© = O c = 2 c o = c = = = c e
o @ S 0 o 9 c = S = c . = %5
shatft. = @ S © = Qo o o o = k=] Q o c O G =)
9 c T c 5°E 52 9 = © I3 e o 8 0 d Q
L £ a o 5 o8 ) & < o < o 9 o c =
series motor type Ohm mH A A © Nm Nm kgcm? N N kg
SM 56.1.18 J1 4.75 9 1 1.4
SM 56.1.18 J3 0.72 1 3 4.2 1.8 0.45 0.01 0.125 80 150 0.6
SM 56.1.18 J3.9 0.42 0.64 3.9 55
SM 56.2.18 J1.5 3.9 9 15 21
56 SM 56.2.18 J2 26 5 2 2.8 1.8 0.85 0.017 0.25 80 150 1
SM 56.2.18 J3 1.2 2.6 3 42
SM 56.3.18 J1.5 4.3 9 15 21
SM 56.3.18 J3 1.46 3 3 4.2 1.8 1.25 0.025 0.375 80 150 1.35
SM 56.3.18 J4.6 0.72 1.2 46 6.5
SM 87.1.18 M1.6 2.9 6 1.6 23
SM 87.1.18 M3 0.72 1.6 3 4.2 1.8 1.8 0.026 0.65 180 280 1.7
SM 87.1.18 M5 0.28 0.7 5 7
SM 87.2.18 M3.5 0.9 3 35 5
SM 87.2.18 M4.6 0.48 1.5 46 6.5 1.8 3.6 0.05 1.3 180 280 2.65
87 SM 87.2.18 M6 0.38 1 6 8.4
SM 87.3.18 M3.5 1.1 5 35 5
SM 87.3.18 M6 0.43 1.7 6 8.4 1.8 5.4 0.08 1.95 180 280 3.65
SM 87.3.18 M7 0.33 1 7 10
SM 87.4.18 M6 0.55 2.3 6 8.4
1.8 7.2 0.1 26 180 280 46
SM 87.4.18 M7 0.42 1.8 7 10
SM 88.1.18 M2 1.88 1.1 (1.4) 2
SM 88.1.18 M4 05 2.5 (2.8) 4 1.8 3 0.042 1.35 180 280 1.7
SM 88.1.18 M8 0.13 0.75 (5.7) 8
SM 88.2.18 M2 3.61 26 (1.4) 2
" SM 88.2.18 M4 0.74 5.5 (2.8) 4 1.8 6 0.08 2.7 180 280 2.65
88 SM 88.2.18 M8 0.21 15 .7) 8
SM 88.3.18 M4 1.14 10.9 (2.8) 4
SM 88.3.18 M8 0.29 2.6 (5.7) 8 1.8 9 0.13 4.05 180 280 3.65
SM 88.3.18 M12 0.14 1 (8.5) 12
4. .37 . 7
SM 88.4.18 M8 03 355 S 8 1.8 12 0.16 5.4 180 280 46
SM 88.4.18 M12 0.12 1.75 (8.5) 12
SM 107.1.18 M6 0.3 1.6 5 7
SM 107.1.18 M8 0.225 1.2 5.7 8 1.8 5 0.11 4 400 650 43
SM 107.1.18 M12 0.1 0.55 8.8 12.5
SM 107.2.18 M8 0.38 2.4 5.7 8
107 SM 107.2.18 M10 0.25 1.6 7.1 10 1.8 9 0.21 8 400 650 7.2
SM 107.2.18 M12 0.175 1.15 8.8 125
SM 107.3.18 M10 0.38 2.7 7.1 10
1.8 13 0.3 12 400 650 9.8
SM 107.3.18 M12 0.28 1.9 8.8 12.5
SM 107.4.18 M12 0.34 2.7 8.8 125 18 17 0.4 16 400 650 12.5
168 SM 168.1.18 M12 0.18 2.5 8.8 125 1.8 19 0.3 31.2 660 1000 18
SM 168.2.18 M12 0.28 5 8.8 125 1.8 38 0.6 64.4 660 1000 | 23

D SM88 only with bipolar winding typical values



8 Imax. operating torque series SM 56

All printed torque performance curves are mea-
sured with STOGRA drives.

measured with 30 VDC
—— e e TIEASUNEd With 60 VDC
without boost

SM 168

SM 107 SM87/88 SM 56
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SM 56.1.18 J1
max. operating torque
[Nm] B
0.4 1= 1.4A/Ph.
0.3 ".'"
0.2
N S
0.1 = U=60VDC
U =30VDC
0 4 8 12 16 20 24 28  [kHz] 800 stepsirev.
0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.

300 600 900 1200 1500

1800 2100 ([rpm]

SM 56.2.18 J1.5
max. operating torque
INm]
0.8
NI
.. LAY Y
0.6 45N b
. \ N
N\ .
N
0.4 > -
Nk
N 1
0.2 T
T~—— = =~
0 4 8 12 16 20 24 28
0 2 4 6 8 10 12 14

300 600 900 1200 1500

1800 2100 ([rpm]

1=2.1A/Ph.

U=60VDC
U =30VDC

[kHz] 800 steps/rev.

[kHZz] 400 steps/rev.

SM 56.3.18 J1.5

max. operating torque

[Nm]

1.6

1.2 k=

.\\
0.8 N

N

0 4 8 12 16 20

24 28

0 2 4 6 8 10

12 14

300 600 900 1200 1500

1800 2100

1=2.1A/Ph.

U=60VDC
U=30VDC
[kHz] 800 steps/rev.

[kHZz] 400 steps/rev.

[rpm]




max. operating torque series SM 56
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SM 56.1.18 J3 SM 56.1.18 J3.9
max. operating torque max. operating torque
(el I =4.2A/Ph fm) 1=5.5A/Ph
— =4, . — =09. .
0.4 SN 04 == 2
e ~ L U =60 VDC
03 N~ T~ T=] u=60vDC 03
U=30VDC
0.2 0.2
U=30VDC
0.1 0.1
0 4 8 12 16 20 24 28  [kHZ] 800 steps/rev. 0 4 8 12 16 20 24 28  [kHz] 800 steps/rev.
0 2 4 6 8 10 12 14 [kHz] 400 steps/rev. 0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.
300 600 900 1200 1500 1800 2100 ([rpm] 300 600 900 1200 1500 1800 2100 [rpm]
SM 56.2.18 J2 SM 56.2.18 J3
max. operating torque max. operating torque
(Nm) () | =4.2A/Ph
0.8 1 =2.8 A/Ph. 0.8 =4. .
X~ .
$ L D~ I <
g N ~
0.6 AN 0.6 NG S
~ ~
\ ~ ~
04 \\ r s 04 \\\ ~~
< N e
<~ ~] u=60VDC
02 — " u=eovoC 02 ™ U=30VDC
U=30VDC
0 4 8 12 16 20 24 28  [kHz] 800 steps/rev. 0 4 8 12 16 20 24 28  [kHz] 800 stepsrev.
0 2 4 6 8 10 12 14 [kHz] 400 steps/rev. 0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.
0 300 600 900 1200 1500 1800 2100 [rpm] 300 600 900 1200 1500 1800 2100 ([rpm]
SM 56.3.18 J3 SM 56.3.18 J4.6
max. operating torque max. operating torque
[Nm] [Nm]
16 1 =4.2 A/Ph. 16 1=6.5A/Ph.
1.2 1.2 d=l=zls
N ~ '\ =~ -
%' = ~ u'.' = ~ ~
~ ~
0.8 g 0.8 \\\ ~
NL b N S
0.4 N ko 0.4 ~=-1 U-60VDC
~—— 7| u-oovee ~ U =30VDC
U=30VDC
0 4 8 12 16 20 24 28  [kHz] 800 steps/rev. 0 4 8 12 16 20 24 28  [kHz] 800 steps/rev.
0 2 4 6 8 10 12 14 [kHz] 400 steps/rev. 0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.
0 300 600 900 1200 1500 1800 2100 ([rpm] 0 300 600 900 1200 1500 1800 2100 ([rpm]




10 Imax. operating torque series SM 87

All printed torque performance curves are mea-
sured with STOGRA drives.

measured with 60 VDC
e - NEASUrEd With 120 VDC

without boost

SM168 SM107 SM87/88 SM56
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SM 87.1.18 M1.6
max. operating torque
[Nm]
1.6
12 \\ N
0.8 N S
\\ ~ L
N I<
0.4 o=
~—~——

0 4 8 12 16 20 24 28

0 2 4 6 8 10 12 14

300 600 900 1200 1500 1800 2100

| =2.3A/Ph.

U=120VDC
U=60VDC

[kHz] 800 steps/rev.
[kHz] 400 steps/rev.

[rpm]

SM 87.2.18 M3.5
max. operating torque
[Nm]
| = 5A/Ph.
4
3 RS
\\ i T~
AN ~d
2 \\ <2
™ = U=120VvDC
1 S
I
U=60VDC

0 4 8 12 16 20 24 28  [kHZ] 800 steps/rev.

0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.

0 300 600 900 1200 1500 1800 2100 [rpm]

SM 87.2.18 M4.6

max. operating torque

[Nm]
4
3 S
N S |
2 \\\ = ~d.

0 4 8 12 16 20 24 28

0 2 4 6 8 10 12 14

300 600 900 1200 1500 1800 2100

| =6.5A/Ph.

U=120VDC

U =60VDC

[kHz] 800 steps/rev.
[kHz] 400 steps/rev.

[rom]

SM 87.3.18 M3.5
max. operating torque
Nl S
ST\~ | = 5A/Ph.
4 N =i !
\Q
\ AN ” &
3 \ “\ &
~ ra
\ ~
2 N AENE
1 . - u=120vDC
T—
= U =60VDC

0 4 8 12 16 20 24 28  [kHz] 800 steps/rev.

0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.

300 600 900 1200 1500 1800 2100 [rpm]

SM 87.3.18 M6

max. operating torque

iNm] e
B N
4 \
AN <
\\ ~d
N\ A
\\ ~

3 \ <

\\\ S o

~
2 \\\ ]
N

1 B

0 4 8 12 16 20 24 28

0 2 4 6 8 10 12 14

300 600 900 1200 1500 1800 2100

| =8.4 A/Ph.

U=120VDC

U =60VDC

[kHz] 800 steps/rev.
[kHz] 400 steps/rev.

[rom]
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max. operating torque series SM 87
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SM 87.1.18 M3 SM 87.1.18 M5
max. operating torque max. operating torque
[Nm] [Nm]
1 =4.2 A/Ph. 1 =7 A/Ph.
1.6 1.6
B T~ : N~k
1.2 <1 1.2 F=F=-F-L_[ .l u=120vDC
~d. T~~~
s - | —
08 “=~- 3 u=120vDC 0.8 ™ U=60VDC
™~
—
0.4 U=60VDC 0.4
0 4 8 12 16 20 24 28  [kHz] 800 steps/rev. 0 4 8 12 16 20 24 28 [kHz] 800 stepsirev.
0 2 4 6 8 10 12 14 [kHz] 400 steps/rev. 0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.
0 300 600 900 1200 1500 1800 2100 [rpm] 0 300 600 900 1200 1500 1800 2100 ([rpm]
SM 87.2.18 M6 SM 87.4.18 M6
max. operating torque max. operating torque
[Nm] Nm]
1= 8.4 A/Ph. | = 8.4 A/Ph.
4 8
3 < === 6 F=is
- Sl 5 \\. S
2 \\ ™ . 4 \\ N
N T =] u=120vDC N\ S
NC ~.
N S
— ~d
1 — U=60VDC 2 =X SANE.
™~ U=120VDC
—
—T—] U=60VDC
0 4 8 12 16 20 24 28 [kHz] 800 stepsirev. 0 4 8 12 16 20 24 28 [kHz] 800 steps/rev.
0 2 4 6 8 10 12 14 [kHz] 400 stepsirev. 0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.
0 300 600 900 1200 1500 1800 2100 [rpm] 0 300 600 900 1200 1500 1800 2100 ([rpm]
SM 87.3.18 M7 SM 87.4.18 M7
max. operating torque max. operating torque
INm] I & TN d [Nm]
s L 3~ 1 =10 A/Ph. 1 =10 A/Ph.
4 N\ << 8
N ~k
3 < 6 =t g
N S~ B ~L
\ RS | \\ <
2 =+ U=120VDC 4 =
N
— Sko
T— ~ - - - _
1 U =60 VDC 2 ~ U =120 VDC
\\
U=60VDC
0 4 8 12 16 20 24 28  [kHZ] 800 steps/rev. 0 4 8 12 16 20 24 28  [kHz] 800 steps/rev.
0 2 4 6 8 10 12 14 [kHz] 400 stepsirev. 0 2 4 6 8 10 12 14 [kHz] 400 stepsirev.
300 600 900 1200 1500 1800 2100 [rpm] 0 300 600 900 1200 1500 1800 2100 [rpm]
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12 Imax. operating torque series SM 88
SM 88.1.18M2
All printed torque performance curves are mea-
sured with STOGRA drives. max. opersting torque
[Nm]
rectangular current characteristics 4 = I=2,0A/Ph.
- 7 bipolar
= = == == == = ectangular current characteristics i i P
sesessesesssssss SINUS cUrrent characteristics 3 I=24A L -
)
\
2 TN
\ \\
N 13
~
1 S
~ — 120V ]
<1 —
~24V F= =0V
| | |
0 4 8 12 16 20 24 28  [kHz] 800 stepsirev.
0 2 4 6 8 10 12 14 [kHz] 400 stepsirev.
SM168 SM107 SM87/88 SM56 300 600 900 1200 1500 1800 2100 [rpm]
SM 88.2.18M2 SM 88.2.18M4
max. opersting torque max. opersting torque
[Nm] [Nm]
1=2,0 A/Ph. 1=4,0 A/Ph.
8 ? 8 ;
bipolar bipolar
6 6 _
_L1=24A — _/1=48A
) >
4 3 4 Pl
1
\ \\ Ay
! \\ : ~
2 . AN 2 Py 120V
N AN 120V ‘ ~ 60V — |
L 60V =~ i
bl T -
0 4 8 12 16 20 24 28  [kHz] 800 stepsirev. 4 8 12 16 20 24 28  [kHz] 800 steps/rev.
0 2 4 6 8 10 12 14 [kHz] 400 steps/rev. 2 4 6 8 10 12 14 [kHz] 400 steps/rev.
300 600 900 1200 1500 1800 2100 [rpm] 300 600 900 1200 1500 1800 2100 [rpm]
SM 88.3.18M4 SM 88.3.18M8
max. opersting torque max. opersting torque
[Nm] I - [Nm]
‘ — I= 4.,0 A/Ph. = | | = 8,0 A/Ph.
8 \ 1=48A bipolar 8 1=9,6A bipolar
\ \\ “ \\\
6 T 6 -
1 \ ‘\ ‘\
1
v\ NS
)
4 Y N\ 4 t N
~
AN N N 120V
o v 190 5 =1 ] ~
~ ~ .| 60V
<160V - S
ol = — 24V ==
-t \
0 4 8 12 16 20 24 28  [kHz] 800 steps/rev. 0 4 8 12 16 20 24 28  [kHz] 800 steps/rev.
0 2 4 6 8 10 12 14 [kHz] 400 steps/rev. 0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.
300 600 900 1200 1500 1800 2100 ([rpm] 300 600 900 1200 1500 1800 2100 [rpm]
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max. operating torque series SM 88

SM 88.1.18M4

max. opersting torque

SM 88.1.18M8
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max. opersting torque

[Nm] [Nm]
4 | = 4,0 APPh. 4 =8,0 AlPh.
bipolar bipolar
3 1=48A 3 I1=96A
~ \.'.'
s S —
2 e — 2 S T r— ]
S I~ ~ B— _|
~ I~ 1 > 120V —]
Ko 120V S i
~J ~— SN~d_
1 =460V il 1 60
o~ \24\/1 T 24V
|
0 4 8 12 16 20 24 28  [kHZ] 800 stepsirev. 0 4 8 12 16 20 24 28  [kHz] 800 stepsirev.
0 2 4 6 8 10 12 14 [kHz] 400 steps/rev. 0 2 4 6 8 10 12 14 [kHz] 400 stepsirev.
0 300 600 900 1200 1500 1800 2100 [rpm] 300 600 900 1200 1500 1800 2100 [rpm]
SM 88.2.18M8 SM 88.4.18M8
max. opersting torque max. opersting torque
N N
(Nl | = 8,0 A/Ph. (Nl 1 =8,0A/Ph.
8 bipolar 16 bipolar
1=96A
51 1=9,6A 121=77
RS
\ \
~ N
4 X ~ ] RN
< N \ N
N ~<l_120V N N
) T 4 N 120V
-/ 8oy. eV |
Tl == 4 T—
7i2‘4v == 24V T=4 -1 —
| \ =t
0 4 8 12 16 20 24 28  [kHz] 800 steps/rev. 0 4 8 12 16 20 24 28  [kHz] 800 steps/rev.
0 2 4 6 8 10 12 14 [kHz] 400 steps/rev. 0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.
300 600 900 1200 1500 1800 2100 ([rpm] 0 300 600 900 1200 1500 1800 2100 ([rpm]
SM 88.3.18M12 SM 88.4.18M12
max. opersting torque max. opersting torque
wm [ | [Nm]
(R — 1=12,0 A/Ph. 1=12,0 A/Ph.
8 I=144A bipolar 16 bipolar
B
M A
N
6 - > 124
\| , ']
\\ \
4 SN 120V 8
<
< ——
2 =< 60V 4
=== <= J_6ov —
0 4 8 12 16 20 24 28  [kHz] 800 steps/rev. 0 4 8 12 16 20 24 28  [kHz] 800 steps/rev.
0 2 4 6 8 10 12 14 [kHz] 400 stepsirev. 0 2 4 6 8 10 12 14 [kHz] 400 stepsirev.
300 600 900 1200 1500 1800 2100 [rpm] 300 600 900 1200 1500 1800 2100 [rpm]
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14 Imax. operating torque series SM 107

SM 107.1.18 M6

max. opersting torque

INm]
4 I=6A/Ph.
sy
‘\\‘ -k
: [ FL
3 AN [
- S~
2 - N *~| u=120vDC
II .' \
I
1 Hﬁ ~~ U =60VDC
All printed torque performance curves are mea-

sured with STOGRA drives.
0 4 8 12 16 20 24 28  [kHz] 800 steps/rev.

measured with 60 VDC 0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.
0 300 600 900 1200 1500 1800 2100 ([rpm]

— e e e e e e mmm [T1EQASUNEd With 120 VDC
without boost

SM 107.2.18 M8

max. opersting torque

el i | =8A/Ph
8 = - :
RS . | ||
7 \ \\ Il ||
6 \\ - ||
\ S L = l!
4 AN = So F
P =] u=120vDC
T —
U =60 VDC
SM 168 SM 107 SM 87/88 SM 56 0 4 8 12 16 20 24 28 [kHz] 800 stepsirev.
0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.

300 600 900 1200 1500 1800 2100 ([rpm]

SM 107.3.18 M10
max. opersting torque
] I =10 A/Ph
16 = - '
{| E
12 = =
ok
8 \ No - &
N Mo
\\\ < ]
4 S =1
~ =4 U=120VDC
—
U=60VDC
0 4 8 12 16 20 24 28  [kHZ] 800 steps/rev.
0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.

0 300 600 900 1200 1500 1800 2100 ([rpm]
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max. operating torque series SM 107

SM 107.1.18 M8

max. opersting torque

[Nm]
4 | =8A/Ph.
E—
il =2
NC T
N *
3 \\ - N
) =4 u=120vDC
—
1 U =60VDC
20 24 28  [kHz] 800 steps/rev.

0 4 8 12 16
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SM 107.1.18 M12

max. opersting torque

(Nm]
| =12.5 A/Ph.
4 =
I~ = Sko
3 N ko
™~ ==1 U=120VDC
2 U =60 VDC

0 4 8 12 16 20 24 28  [kHz] 800 steps/rev.

0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.

0 2 4 6 8 10 12 14 [kHz] 400 steps/rev.
0 300 600 900 1200 1500 1800 2100 [rpm] 0 300 600 900 1200 1500 1800 2100 ([rpm]
SM 107.2.18 M10 SM 107.2.18 M12
max. opersting torque max. opersting torque
[Nm] [Nm]
1 =10 A/Ph. 1=12.5A/Ph.
8 8
— = 3
N O -
~ N ~
6 N 6 ]
~
< - \\ B o
~ ~ \\ S~
4 A ~1 4 =] u=120vpC
~N ~ ]
U=120VDC
2 I~ 2 ~
~ U =60VDC
= u=60VDC
0 4 8 12 16 20 24 28  [kHz] 800 steps/rev. 0 4 8 12 16 20 24 28 [kHz] 800 steps/rev.
0 2 4 6 8 10 12 14 [KHz] 400 stepsirev. 0 2 4 6 8 10 12 14 [kHz] 400 stepsirev.
300 600 900 1200 1500 1800 2100 [rpm] 0 300 600 900 1200 1500 1800 2100 ([rpm
SM 107.3.18 M12 SM 107.4.18 M12
max. opersting torque max. opersting torque
[Nm] [Nm] |
1=12.5A/Ph. 1=12.5 A/Ph.
16 16
S s Fi
'7—:"';\\ b [ L
N
12 12 \l N
{~ . N
. N~
\ ~ ~
8 N <~ 8 NN
\ Ss N s
\ ~o _ ~
4 ) 4 1 =] u=120vbC
~ U=120VDC ~
————1 u=60VDC U =60 VDC
0 4 8 12 16 20 24 28  [kHz] 800 steps/rev. 0 4 8 12 16 20 24 28  [kHz] 800 stepsirev.
0 2 4 6 8 10 12 14 [kHz] 400 steps/rev. 0 2 4 6 8 10 12 14 [kHz] 400 stepsirev.
0 300 600 900 1200 1500 1800 2100 [rpm] 0 300 600 900 1200 1500 1800 2100 [rpm]
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max. operating torque series SM 168

SM 168.1.18M12

max. operating torque

[Nm]
16 I =12.5 A/Ph.
All printed torque performance curves are mea- /“."-<~ ~
sured with STOGRA drives. 121 S~
measured with 120 VDC . e T
—— - N1EQSUred with 240 VDC
without boost
4 U =120 VDC

0 2 4 6 8 10 12 14 16 18 [kHz] 800 steps/rev.
0 1 2 3 4 5 6 7 8 9 [kHz] 400 steps/rev.
0 150 300 450 600 750 900 1050 1200 1350  [rpm]

SM 168.2.18M12
max. operating torque
[Nm]
32 I =12.5A/Ph.
\_
ANT -
24 4 \\ m
SM 168 SM 107 SM 87/88 SM 56 = N\ =T ;
N Y
16 \\ \
N hE
8 —r U = 240 VDC
U =120 VDC
0 2 4 6 8 10 12 14 16 18 [kHz] 800 steps/rev.
0 1 2 3 4 5 6 7 8 9 [kHz] 400 steps/rev.
0 150 300 450 600 750 900 1050 1200 1350  [rpm]

stepping motor phase current characteristics

phase current - rectangular characteristic

- phase 1
rectangular characteristic - phase current

8,0
(fullstep / with boost) - . | __—phase current - sinus characteristic
both phases with nominal current (bipolar)
09 18
----------------------- sinus-/cosinus characteristic - phase current
(without boost)

with peak value = nominal current (bipolar) Al phase 2

REZEN
2N

e.g. SM 88.2.18M8
with nominal current 8 A/phase bipolar




17 |series SM hollow shaft

series SMH88
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025-0.2

leads version

R
‘ O 17‘ +0.3

cast con

nection box version

31.5 L1
|
series SMH107
1.5 90
N K -0O- -
D
o o
- + — k- e e e e — - [
o
o 81— [1— 1+ — — — — - - - -
© ot o O R i
[}
< DB.SfZD )
\
43 L 108
series type L1 L2 series type L+1
[mm] [mm]
SMH88.1.M 112.5 87 SMH107.1.M 140
SMH88.2.M 144.5 119 SMH107.2.M 190
SMH88 SMH107
SMH88.3.M 176.5 151 SMH107.3.M 240
SMH88.4.M 208.5 183 SMH107.4.M 290

all dimensions in mm

all dimensions in mm
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18 | series SM hollow shaft

type key

SMH[].[1].28.m[1 1 []

88 options
type
107 w double ended shaft
1 customer specific version
length 2 z (no. Z will be specified by
(quantity of stacks) 3 STOGRA)
4
phase current in A/Ph
connection version 2
leads L unil depending on motor type
cast connection box — see electrical specifications
(without indication) 12

Examples for ordering key:
SMH88.2.18ML4

SMH107.3.18M12

Electrical and mechanical specifications and max. operating torques for series SMH88 are identical to series SM88 (see page 7
and pages 12 — 13) and for series SMH107 the specifications are identical to series SM107 (see pages 7 and pages 14 — 15).

standard stepping motor connections series SM56 — SM168

cast connection box leads version:
version: standard: 9 leads
_a 1 brown blue 5
8 length of leads approx.
standard 300mm
connections: « 3 black yellow 7 -
(0] [0}
windings 8 T2wnte gey6 | & 1 — brown
bipolar parallel * & 2 — white
4 4red green8 | 3 — black
diagrams are valid 4 red
only for standard
. 5 — blue
types (e.g. not valid
for type SM ... E50) 6 —grey
1 brown blue 5 7 - yeIIOW
windings 8 —green
bipolar serial 9 — greenlyellow : PE
(not for

series SM88) Series SM 88 only with

5 leads for connection
bipolar-parallel:
brown, black, blue,
yellow and PE
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19 | table stepping motors — controls / drivers

Following table shows possible combinations for stepping motors and controls / drivers
(see catalogue stepping motor controls).

SE z.i.u.. e.g. SE 800.06.85 V23 SERSiu.. e.g. SERS 06.85 V02 E50
z i u i u

z: steps per revolution : 200, 400, 500, 800, 1000 or P05
i: current per phase 01 A until 12 A
u: voltage supply 24 VDC until 240 VDC

To match the right stepping motor the important parameters in the controls designation are i and u.

[ = possible combinations

SE 2.04.24 | SERS 06.24
SE z.04.85/ SERS 06.85
SE z.04.120 / SERS 06.120
SE z.06.24 / SERS 06.24
SE 2.06.85/ SERS 06.85
SE 2.06.120 / SERS 06.120
SE z.08.85/ SERS 12.85
SE 2.08.120 / SERS 12.120
SE z.12.85/ SERS 12.85
SE 2.12.120 / SERS 12.120
SE z.12.240 / SERS 12.240

SE z.04.60
SE z.06.60
SE z.08.60
SE z.12.60

[J | SEz.0224/SERS 02.24
[1 | SEz.01.85/SERS 01.85

1 | sezove0

SM 56.1.18 J1

SM 56.1.18 J3

SM 56.1.18 J3.9
SM 56.2.18 J1.5
56 SM 56.2.18 J2

SM 56.2.18 J3

SM 56.3.18 J1.5 O
SM 56.3.18 J3
SM 56.3.18 J4.6 o o O o
SM 87.1.18 M1.6 O
SM 87.1.18 M3
SM 87.1.18 M5 O O o 0O
SM 87.2.18 M3.5 O O O 0O
SM 87.2.18 M4.6 O O o 0O
87 SM 87.2.18 M6 O O o 0O
SM 87.3.18 M3.5 O O O 0O
SM 87.3.18 M6 O O o 0O
SM 87.3.18 M7 O O 0O
SM 87.4.18 M6 O O o 0O
SM 87.4.18 M7 o o O
SM 88.1.18 M2 O o O O 0O
SM 88.1.18 M4 O O O O
SM 88.1.18 M8 O O 0O 0O
SM 88.2.18 M2 O o O O 0O
SM 88.2.18 M4 O O O O
88 SM 88.2.18 M8 O O 0O 0O
SM 88.3.18 M4 O O O O
SM 88.3.18 M8 O O o 0O
SM 88.3.18 M12 O 0O 0O
SM 88.4.18 M8 O O 0O 0O
SM 88.4.18 M12 o 0O O

SM107.1.18 M6 o o o O
SM107.1.18 M8 O O O
SM107.1.18 M12 O O O
SM107.2.18 M8 O O O
107 SM107.2.18 M10 O O O
SM107.2.18 M12
SM107.3.18 M10 O O O
SM107.3.18 M12
SM107.4.18 M12

o|g

ojgojgo|jo|jo|go|o
gojgojg|jo|jo|jo|g
gojgjg|jo|jo|o|o

oo
oo
oo

|
|
|

SM 168.1.18 M12
SM 168.2.18 M12

168

Ooo|joio
Oo|o|oio
Oo|o|oio
0O
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20 | overview: stepping motor with gear, encoder and brake

Stepping motor with gear, encoder and brake

STOGRA-stepping motors are available with various equipment:

dimensions
metrical or inch
special versions

permanent magnetical brake

cast connection box

stepping motor series SM 56 with D-Sub connector

For series SM 56 theres is a special version with connec-
tions for motor, encoder and brake via 9-pole D-Sub male
and female connectors.

SM 56... with D-Sub connector SM 56...E50 with D-Sub connector
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Stepping motor with planetary gear series SM 56 PE

degree of protection: P43 2 length
torque shaft bearing: ball bearing TAISXEETP (57 gl IR
max. axial load: 600 N based on the center (o kgem?®
max. radial load: 500 N ©f the output shait oM 56.1.18 76 0125
lubrication: life time lubrication
operating temperature: -25°C/+80°C SM 56.2.18 102 025
mounting position: any SM 56.3.18 130 0.375

M5 - 8 depth
ﬁ%Z.S
o 5 ~ 5 0
2 s te--o -1 :

30 M20 x 1.5 ' centred M5 x 12,
keyway DIN 6885 T1, \% = DIN 322, Blatt 2,

shape A, A5 x 5 x 25 3 A B ! shape DS
052
35 60

planetary gears series PE

max. torque output beol weight §7
Nm rei?efrret(;ato st_ifnesg of gazﬁ;;i length wihout ko]
Tatier Sl distortion angular efficiency A motor

type ratio | gqse1 | SM562 | SM56.3 107 kgem® Nm/arcmin minutes aprox. % mm kg g
PE3 3 1.1 2 3.2 6.5
YPE4 4 15 2.7 4.3 3.3

== 5 00 3.8 a2 ”o 15 <20 96 55 0.65 1
YPES 8 31 5.4 8.6 1.2
PE9 9 33 5.7 9.2 7.2
PE12 12 4.4 77 12.2 7
PE15 15 5.5 9.6 15.3 2.4
PE16 16 5.7 10.2 16.3 3.4

PE20 20 73 iz 204 24 15 <25 94 67 0.82 2
PE25 25 9.1 15.9 25.5 2.3
PE32 32 11.7 20.4 32,6 1.2
YPE40 40 14.6 25.5 40 1.2
PE64 64 18 18 18 1.0
PE60 60 20.6 36 44 24
PESO 80 27,5 44 44 2.4
PE100 100 34.4 44 44 24
PE120 120 41.3 44 44 1.2

PEL6O0 160 4 4 4 01 1.3 <30 90 80 1 3
PE200 200 40 40 40 0.1
PE256 256 44 44 44 0.1
PE320 320 40 40 40 0.1
PE512 512 18 18 18 0.1

Y preferential versions (on stock) ordering indication: (example) SM 56.2.18J3 PE8

2 standard motor with cast connection box
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Stepping motor with planetary gear series SM 87 PE / SM 88 PE

L motor type 2length B £ 1 inertia
degree of protection: P43 m e
torque shaft bearing: ball bearing SM 87.1.18 855 0.65
max. axial load: 1200 N pased on the center SM 87.2.18 1175 13
max. radial load: 950 N of the output shaft SIS Sl s 9>
o . SM 87.4.18 1815 2.6
lubrication: life time lubrication SM 88.1.18 935 135
operating temperature: -25°C/+80°C SM 88.2.18 125.5 2.7
mounting position: any SMIBA-3RA e 5
SM 88.4.18 189.5 5.4

[-———— M6 - 10 depth

36 centred M6 x 16,
keyway DIN 6885 T1 6 x 6 x 28 A 5 M20 x 1.5 DIN 322, page 2,

3 | shape DS
40 86

0 80
0 60"
025

1
0 20”

|
[0}

|

|
Q

T

|
D 86

|

|

|

I

|

|

planetary gear series PE

max. torque output inertia stifness absolute | efficiency |length| wight %

Nm referred to of backlash A ohne Motor | @

motor  [distortion -

SM SM SM SM shaft 2

type ratio 871 | 881 | 872 | 882 | 873 | 883 | 874 | 884 1072 kgcm?  |Nm/arcmin. |angular minutes|  ca. % mm kg 2
PE3 3 4.3 7.2 8.6 144 | 129 | 216 | 17.3 | 28.8 63
YPE4 4 5.8 9.6 115 | 19.2 | 17.2 | 28.8 23 38.4 25

4.5 <12 96 72 1.6 1
PES 5 7.2 12 14.4 24 21.6 36 28.8 48 14
YPE8 8 115 | 19.2 23 38.4 | 345 50 46.1 50 8
PE9 9 12.7 | 21.1 | 254 | 423 38 63.4 | 50.7 | 84.6 63
PE12 12 169 | 28.2 | 33.8 | 56.4 | 50.7 | 84.6 | 67.7 | 112.8 26
PE15 15 212 | 35.2 | 423 | 70.5 | 63.4 | 105.8 | 84.6 110 62
PE16 16 226 | 37.6 | 45.1 | 75.2 | 67.6 | 112.8 | 90.2 | 120 25

PE20 20 28.2 47 56.4 94 84.6 | 120 |112.8 | 120 15 5.2 <17 94 89 2.2 2
PE25 25 35.3 | 58.7 | 70.5 110 | 105.7 | 110 110 110 15
PE32 32 45.1 | 75.2 | 90.2 | 120 120 | 120 120 120 8
YPE40 40 56.4 94 110 110 110 110 110 110 8
PE64 64 50 50 50 50 50 50 50 50 6
PE60 60 81 110 110 110 110 110 110 110 25
PE8O 80 108 120 120 120 120 | 120 120 120 18
PE100 100 120 120 120 120 120 120 120 120 15
PE120 120 110 110 110 110 110 110 110 110 60

PE160 160 120 120 120 120 120 | 120 120 120 8 4.8 <22 90 106.5 2.8 3
PE200 200 110 110 110 110 110 110 110 110 8
PE256 256 120 120 120 120 120 | 120 120 120 8
PE320 320 110 110 110 110 110 110 110 110 6
PE512 512 50 50 50 50 50 50 50 50 6

Y preferential versions (on stock) ordering indication: (example) SM 87.1.18 M3 PE8

3 standard motor with cast connection box
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Stepping motor with planetary gear series SM 107 PE

degree of protection: P43
. . 3 . .
torque shaft bearing: ball bearing motor type 'eng:;B 1 ";gecr;:f
max. axial load: 2800 N pased on the center
max. radial load: 2000 N of the output shaft SM 107.1.18 111 4
lubrication: life time lubrication SM 107.2.18 161 8
H . o o
operating temperature: -25°C/+80°C SM 107 3.18 o1 12
mounting position: any
SM 107 4.18 261 16
_p% ——— M10- 16 depth
8 = © S
o [=} 3 [Te) ©
520 fS-f--he-o--H----28 |- B
O
M20 x 1.5—
50
A 57.5 B centred M10 x 22
4— ) DIN 322 2
keyway- DIN 6885 T1 8 x 7 x 40 N D‘Spage :
55 0145 shape
planetary gear series PE
max. torque output g
Nm et absolute
e (@ stifness of | backlash length | weight B
motor shaft distortion angular efficiency A without motor g
Typ ratio SM 1071 | SM1072 | SM 1073 | SM 1074 kgem? Nm/arcmin. minutes aprox. % mm kg
PE3 3 10.8 20.8 29.7 39.4 26
YPE4 4 14.4 27.7 39.6 52.6 1.79
1 <8 96 74 6.5 1
PE5 5 18 34.7 49.5 65.7 1.53
YPES 8 28.8 55.4 79.2 105 1.32
PE9 9 30.6 58.9 84.2 112 2.62
PE12 12 40.8 78.5 112 149 256
PE15 15 51 98.2 140 186 253
PE16 16 54.4 105 150 198 1.75
PE20 20 68 131 187 248 15 11 <12 94 101 9 2
PE25 25 85 164 230 230 1.49
PE32 32 109 209 260 260 1.3
YPE40 40 136 230 230 230 .2
PE64 64 120 120 120 120 1.3
PE60 60 192 260 260 260 257
PESO 80 256 260 260 260 15
PE100 100 260 260 260 260 1.49
PE120 120 230 230 230 230 25
PE160 160 260 260 260 260 1.3 1 <16 90 128 115 3
PE200 200 230 230 230 230 1.3
PE256 256 260 260 260 260 1.3
PE320 320 230 230 230 230 e
PE512 512 120 120 120 120 1.3

Y preferential versions (on stock)

2 standard motor with cast connection box

ordering indication: (example) SM 107.2.18 M12 PES8
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24 | stepping motor - equipment

Stepping motor with integrated encoder

In non disturbed operation the stepping motor runs synchronously to the pulses from the control, that means the motor rotation
(= rotation of the rotor) is synchronously to the pulse frequency (= rotating stator field in the motor).
In case of a load at the motor (e.g. via a static load at the motor shaft or because of accelerating the motor — dynamical load) the
running of the motor will differ from the pulse frequency within a short time and within a certain max range. This results in changing
the load angle (= difference between the real position of the rotor and its position command value).

Stepping motor with integrated encoder E50

The encoder series E50 monitors the movement of the motor. Together with a STOGRA-drive series SE... E50 or SERS .. E50
the load angle of the stepping motor can be controlled. When exceeding the max. load angle allowed (e.g. in case of the motor run-
ning is interrupted because of a mechanical overload) the drive will create an error signal.

special characteristics
« Simple and robust low cost version

« No changes of the motor dimensions in comparison to the
standard version with cast connection box (except SM 56)

« The encoder is integrated in the motor housing. There is no ad-
ditional measure necessary for protection — available until IP68

‘} « All requirements for mechanical and climatical ambient condi-
tions (vibration-, shake-, shock resistance, temperature and
humidity) are fullfilled.

« Evaluation of the encoder signals and realisation of a step angle
control with generation of an error signal can be done by using
standard STOGRA power amplifier boards series SE ... E50

Specifications E50

Electrical specifications

 Voltage supply: 5VDC (optionally 24VDC)

« Current consumption: typ. aprox. 35mA (no load at outputs) — max. load at outputs 100mA/output
» Operating temperature: max. 100°C

Outputs Signal outputs
e 2 x 50 pulses/revolution — signals A and B with

rectangle shape and inverted signals A and B A

* Duty cycle 1:1 + max. 10% error A ,—I ,7
* bipolar — switching to VCC and GND _,—\—,—\—,—
B

« short circuit protected

* pulse frequency min. 20 kHz B_‘—,—\—,—\_

Connections

Connection via screw terminals for nominal cross section max. 1mm? (26 — 16 AWG)
for series SM56 also available as plug connector (see page 20 — figures below)

Dimensions as standard motor types! (exept series SM 56 — see table page 27)
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25 | stepping motor — equipment

Stepping motor with integrated encoder H200 and H500

special characteristics

« The encoder is integrated in the motor
housing. There is no additional measure
necessary for protection

« available until protection class IP68

« All requirements for mechanical and
climatical ambient conditions (vibration-,
shake-, shock resistance, temperature
and humidity) are fullfilled.

« Evaluation of the encoder signals and
realisation of a step angle control with
generation of an error signal can be
done by using standard STOGRA
drives series SE ... E200 V... (only for
encoder H200) or SERS ... E50...

Technical specifications H200 and H500

General specifications H200 and H500
 Optical encoder

» Voltage supply: 5 VDC

« Operating temperature: max. 100°C

Outputs Signal outputs
e 2 x 200 pulses/rev. for H200

2 x 500 pulses/rev. for H500 Am

reactangle shape signals A and B, and A
inverted signals A and B

* H200 and H500: zero pulse and B_\—,—\—,—\—

inverted zero pulse - 1 pulse/rev. B
e Duty cycle 1:1 * max. 10% error
e RS422 — line driver

 short circuit protected

* Pulse frequency min. 100 kHz

Dimensions

The modified dimensions — in comparism to the standard motors without encoder — can be found in the table at page 27.

Connections

Connection via screw terminals for nominal cross section max. 1mm? (26 — 16 AWG)
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stepping motor — equipment

Stepping motor with holding brake

brake type: permanent magnetical brake
current supply: 24V (+3.6V)
protection: as motor protection - until IP 68

the brake is integrated in the motor housing

STOGRA ANTRIEBSTECHNIK GMBH www.stoegra.de stepper motors catalogue 2004

Holding brakes are used as emergency brakes in vertikal axis
(z-axis) If the motor current is switched off or in case of a power
line fault the motor shaft will be retarded.

The brake must be supplied by 24VDC to release the motor shaft.

The dimensions of the different motor types with brake can
be found in the table of page 27.

Stepping motor with holding brake brake
rotor inertia switching time
electr.
power /
holding consumption
series type weight total brake torque ON OFF at 24 vDC
kg kgcm? kgcm? Nm ms ms W/ mA
SM 56.1.18...B 0.8 0.15
56 SM 56.2.18...B 1.2 0.27 0.02 0.75 7 15 8/333
SM 56.3.18...B 1.6 0.4
SM 87.1.18...B 21 0.8
SM 87.2.18...B 3 1.45
87 0.15 4 20 15 12 /500
SM 87.3.18...B 4 21
SM 87.4.18...B 5 2.75
SM 88.1.18...B 21 15
SM 88.2.18...B 3 2.85
88 0.15 4 20 15 12 /500
SM 88.3.18...B 4 4.2
SM 88.4.18...B 5 5.55
SM 107.1.18...B 5.2 4.65
8.1 8.65
107 SM 107.2.18...B 0,63 5 a -5 12 1500
SM 107.3.18...B 10.7 12.65
SM 107.4.18...B 134 16.65
Connections brake
relay, switch,
semiconductor
Brake + O———— [
. “\+
recovery dlodeZS @ 24 VDC
phase 2
=
brake - O
SM 56
SM 87, SM 88, SM 107
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27 | stepping motor — equipment

Dimensions stepping motor with gear box, encoder and brake

A
| i |
SM 87.2 with brake SM 87.3 with encoder H200  SM 87.2 with brake and enco-
der H200
standard brake brake
total length with and and
A 0.5 mm cast connection box brake E50 H200/H500 E50 H200/H500
SM 56.1 76 116 88 98 128 137.5
SM 56.2 102 142 114 124 154 163.5
SM 56.3 130 170 142 152 182 191.5
SM 87.1 85.5 131 85.5 104 131 153
SM 87.2 117.5 163 117.5 136 163 185
SM 87.3 149.5 195 149.5 168 195 217
SM 87.4 181.5 227 181.5 200 227 249
SM 88.1 93.5 139 93.5 112 139 161
SM 88.2 125.5 171 125.5 144 171 193
SM 88.3 157.5 203 157.5 176 203 225
SM 88.4 189.5 235 189.5 208 235 257
SM 107.1 111 161 111 136 168.5 193
SM 107.2 161 211 161 186 218.5 243
SM 107.3 211 261 211 236 268.5 293
SM 107.4 261 311 261 286 318.5 343
SM 168.1 179 179
SM 168.2 254 254
SM cable gland
thread for cable O length of thread | width across flats connections cast connection box
—art mm mm mm
M16 x 1.5 5..9 5.0 17 encoder and brake
M20 x 1.5 9...13 6.0 22 stepper motor phases

metric EMC cabel glands:

« protection type IP68 up to 5 bar
« material brass nickel plated

« for shielded cables

« sealing insert made of neoprene
« O-ring on external thread
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