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H&RS, 20°0EHMA, ERlE, FEITEREMRK, AEFFEDIN 3962/63/67
straight tooth system, 20° pressure angle, teeth are ground and crowned, tolerances acc. to DIN 3962/63/67

it i v 16MnCr5, 1.7131
iiiiii =1 * Case hardening steel
wfif—— s s 3 EEEEEL
\ 4 11y case-hardened
o] = TBEZZ. / tooth. qual.
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HP/E/B

2028 115 32 2 15 0,375 31,50 355 25 20 24 105 28 135 50,0 6 22,5 M 5 37,75 0,50
20 28 021 50 2 21 - 42,00 46,0 25 25 85} 141 63 13,0 53,0 8 28,0 M 8 43,00 1,21
20 28 332 50 2 32 - 64,00 68,0 25 25 38 141 63 13,0 53,0 8 28,0 M 8 54,00 1,25
20 28 321 50 8 21 - 63,00 69,0 30 25 38 143 63 13,0 55,0 8 28,0 M 8 5750 1,33
20 28 432 63 2 32 - 64,00 68,0 25 28 42 166 80 145 57,5 8 31,0 M 8 54,00 1,50
20 28 421 63 8 21 - 63,00 69,0 30 28 42 168 80 145 60,0 8 31,0 M 8 5750 1,60
20 28 417 63 4 17 - 68,00 76,0 40 28 42 173 80 145 65,0 8 31,0 M 8 69,00 2,00
20 28 532 80 2 32 - 64,00 68,0 25 36 48 181 100 12,5 57,0 10 39,0 M12 54,00 2,35
20 28 521 80 3 21 - 63,00 69,0 30 36 48 186 100 12,5 62,0 10 39,0 M12 57,50 2,50
20 28 517 80 4 17 - 68,00 76,0 40 36 48 191 100 12,5 67,0 10 39,0 M12 69,00 2,65
20 28 617 100 4 17 - 68,00 76,0 40 48 57 216 125 9,0 72,0 14 51,5 M12 69,00 4,05
20 28 630 100 4 30 - 120,00 128,0 40 48 57 216 125 9,0 72,0 14 1. M12 95,00 6,40
2028 613 100 5 13 0,500 70,00 80,0 50 48 57 226 125 9,0 82,0 14 51,5 M12 69,00 4,20
2028 715 125 5 15 0,500 80,00 90,0 50 60 68 272 150 10,0 90,0 18 64,0 M16 74,00 6,94
2028 713 125 6 13 0,500 84,00 96,0 60 60 68 282 150 10,0 100,0 18 64,0 M16 85,00 7,45

FHE RS, 19° 311 42" EHE, 20° [E A1 AR, BHIG, FHITEEMIL, REFFS DIN 3962/63/67
helical tooth system, 19°31°42" left, 20° pressure angle, teeth are ground and crowned, tolerances acc. to DIN 3962/63/67

0| " ] ] u 16MnCr5, 1.7131
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| : f ) BESS
L —~ b= ! tooth. qual.
6e25

ITHRE REE RO M EH

gr(?erkcfxze}&éza%bfx ao rjfdﬁe no:lfileth X Az A b die d Ly I 2 ls Y t G a @

HP/E/B

2029 120 32 1,5 20 - 31,83 34,83 20 20 26 100 40 7,5 45,0 6 225 M 5 3342 0,60
20 29 115 32 2 15 04172 33550 37,50 25 20 24 105 28 135 50,0 6 225 M5 3975 0,50
20 29 020 50 2 20 - 42,44 46,44 25 25 35 141 63 13,0 53,0 8 280 M 8 4322 1,21
20 29 330 50 2 30 = 63,66 67,70 25 25 38 141 63 13,0 53,0 8 280 M 8 5383 1,25
20 29 320 50 3 20 - 63,66 69,70 30 25 38 143 63 13,0 55,0 8 280 M8 5783 1,33
20 29 430 63 2 30 = 63,66 67,70 25 28 42 166 80 145 57,5 8 310 M 8 5383 1,50
20 29 420 63 3 20 - 63,66 69,70 30 28 42 168 80 14,5 60,0 8 310 M 8 5783 1,60
20 29 415 63 4 15 = 63,66 71,70 40 28 42 173 80 145 65,0 8 310 M8 6683 1,85
20 29 530 80 2 30 - 63,66 69,70 25 36 48 181 100 125 57,0 10 39,0 M12 53,83 240
20 29 520 80 3 20 = 63,66 69,70 30 36 48 186 100 12,5 62,0 10 39,0 M12 57,87 240
2029 515 80 4 15 - 63,66 71,70 40 36 48 191 100 125 67,0 10 390 M12 66,83 2,50
2029615 100 4 15 - 63,66 71,70 40 48 57 216 125 9,0 720 14 515 M12 66,83 3,90
2029630 100 4 30 - 127,32 135,30 40 48 57 216 125 9,0 720 14 515 M12 98,66 6,90
2029 612 100 5 12 0,434 68,00 78,00 50 48 57 226 125 9,0 820 14 515 M12 68,00 4,20
2029715 125 5 15 0,500 84,58 94,50 50 60 68 272 150 10,0 90,0 18 640 M16 76,29 7,24
2029713 125 6 13 0,500 88,76 100,70 60 60 70 282 150 10,0 1000 18 640 M16 87,38 7,89

WHREFZERFOETE.

Calculation of centre distance a between pinion and rack.
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Output drive shafts for key connection

FTiE% 16 MnCr 5, #1845 1.7131
without teeth, of 16 MnCr 5, Mat. No.1.7131

. SR 16MnCr5, 1.7131
FEEHEN
. 1 case-hardened
Eﬂ t; BiE
L2 incl. keyway
|6
gﬁﬁﬁe ﬁé%:ii’;‘\oﬁ dipg dye  dj Ly 4 I I3 Iy ls lg ug Uy ty ty b, b, @
HP/E/B

65 02 001 32 20 20 - 119,0 40 - Paarungs- 40 - - 6 6 22,5 22,5 - - 0,6
65 03 040 50 25 25 40 160,0 63 13,0 abhéngig 50 48 87 8 8 28,0 28,0 20 80 09
65 03 140 50 25 25 40 210,0 63 13,0 dep.on 50 48 87 8 8 28,0 28,0 20 8,0 1,3
65 04 040 63 28 30 45 185,0 80 14,5 pairing 50 48 107 8 8 31,0 33,0 20 8,0 1.1
65 04 140 63 28 30 45 235,0 80 14,5 50 48 107 8 8 31,0 33,0 20 8,0 1,7
65 05 040 80 36 85 48 203,5 100 12,5 50 48 123 10 10 39,0 38,0 20 15 20
65 05 140 80 36 35 48 253,5 100 12,5 50 48 123 10 10 39,0 380 20 "5 27
65 06 040 100 48 45 60 2485 125 9,0 70 68 143 14 14 5ilFs) 48,5 40 15 4,0
65 06 140 100 48 45 60 2985 125 9,0 70 68 143 14 14 51,5 48,5 40 15 50
65 07 040 125 60 55 74 316,0 150 10,0 100 99 182 16 18 59,0 64,0 20 16,0 8,6

ERNMERMKERERE, BRNENEMITEHNZS
In the case of hardened gears and shrink-plate mounting of the gears we recommend to recalculate the shaft strength.

P S5 2 H 4 L
Output drive for shrink-disc connection

T 5% 16 MnCr 5, M RHRS 1.7131
without teeth, of 16 MnCr 5, Mat.No.1.7131

L
o ! 16MnCr5, 1.7131
i F_ Case hardening steel
. . H REEHEX
bl 17 case-hardened
d, I — BiE
ls incl. keyway
TR BRI ! L | | | I t
Order code ~_Gearbox ao dine Ao ds 1 3 4 5 3 uy 2 b, b, ﬁ
HT/BG HP/E/B
65 03 080 50 25 25 40 168 Paarungs- 50 48 113,5 8 28 20 8 0,8
65 03 180 50 25 25 40 218 abhangig 50 48 113,5 8 28 20 8 1,2
65 04 080 50 63 28 30 45 200 dep. on 50 48 141 8 33 20 8 1,0
65 04 180 50 63 28 30 45 250 pairing 50 48 141 8 33 20 8 1,6
65 05 080 63 80 36 35 48 226 50 48 170,5 10 38 20 11,5 1,8
65 05 180 63 80 36 85} 48 276 50 48 170,5 10 38 20 11,5 2,5
65 06 080 80 100 48 45 60 273 70 68 196,5 14 48,5 40 11,5 3,8
65 06 180 80 100 48 45 60 323 70 68 196,5 14 48,5 40 11,5 4,8
6507 080 100 125 60 55 74 329 100 99 220 16 64 20 16 8,0

FEXHERMKERRE, RMNBNERTERNZ.

In the case of hardened gears and shrink-plate mounting of the gears we recommend to recalculate the shaft strength.
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BERRLE, 200EHNA, BHE, FEITEBMK 2EFEDIN 3962/63/67
straight tooth system, 20° pressure angle, teeth are ground and crowned, tolerances acc. to DIN 3962/63/67

— 16MnCr5, 1.7131
_] oL y| Case hardening steel
i — 7] EEEBER
L__ | case-hardened
|.bi} BEZER
1 tooth. qual.
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Oricicote  Cambeniis moae mostwen X Ge % b dw & & Lok ko2
HT/BG  HP/E/B

2088 115 32 2 15 0,375 31,50 355 25 20 24 - 105 31,0 - 37,75 0,50
20 88 021 50 2 21 - 42,00 46,0 25 25 35 3 148 34,0 28,5 43,00 1,21
20 88 332 50 2 32 - 64,00 68,0 25 25 38 31 148 34,0 285 54,00 1,25
20 88 321 50 3 21 - 63,00 69,0 30 25 31 - 150 36,5 - 57,50 1,33
20 88 432 50 63 2 32 - 64,00 68,0 25 28 42 36 180 38,5 33,0 54,00 1,50
20 88 421 50 63 3 21 - 63,00 69,0 30 28 42 36 183 41,0 355 57,50 1,60
20 88 417 50 63 4 17 - 68,00 76,0 40 28 36 - 188 46,0 - 69,00 2,00
20 88 532 63 80 2 32 - 64,00 68,0 25 36 48 - 203 32,5 - 54,00 2,35
20 88 521 63 80 3 21 - 63,00 69,0 30 36 48 - 208 37,5 - 57,50 2,50
2088 517 63 80 4 17 - 68,00 76,0 40 36 48 - 213 42,5 - 69,00 2,65
2088 617 80 100 4 17 - 68,00 76,0 40 48 57 - 240 43,5 - 69,00 4,05
20 88 630 80 100 4 30 - 120,00 128,0 40 48 57 - 240 43,5 - 95,00 6,40
2088 613 80 100 5 13 0,500 70,00 80,0 50 48 57 - 250 53,5 - 69,00 4,10
2088 715 100 125 5 15 0,500 80,00 90,0 50 60 68 - 275 55,0 - 74,00 6,30
2088713 100 125 6 13 0,500 84,00 96,0 60 60 68 - 285 65,0 - 85,00 6,84

FERSR, 19°3142"4LE, 20°EHf, BHIE, FHTEBML AEFFADIN 3962/63/67
helical tooth system, 19°31°42" left, 20° pressure angle, teeth are ground and crowned, tolerances acc. to DIN 3962/63/67

e 16MnCr5, 1.7131
GJ S “I = y| = Case hardening steel
=" FEEHEX
case-hardened
= BESH
tooth. qual.
0 = 6625
(TR AL RIEFE 4 54
B A T
HT/BG  HP/E/B
2089 120 32 1,5 20 - 31,83 34,83 20 20 26 - 100,25 26,0 - 33,40 0,50
20 89 115 32 2 15 0,4172 33,50 37,50 25 20 24 - 105 31,0 - 38,75 0,50
20 89 020 50 2 20 - 42,44 46,44 25 25 35 31 148 34,0 28,5 43,22 1,21
20 89 330 50 2 30 - 63,66 67,70 25 25 38 31 148 34,0 285 5383 1,25
20 89 320 50 3 20 - 63,66 69,70 30 25 31 - 150 36,5 - 57,83 1,33
20 89 430 50 63 2 30 - 63,66 67,70 25 28 42 36 180 38,5 33,0 5383 1,60
20 89 420 50 63 3 20 - 63,66 69,70 30 28 42 36 183 41,0 35,5 57,83 1,60
20 89 415 50 63 4 15 - 63,66 71,70 40 28 36 - 188 46,0 - 66,83 1,85
20 89 530 63 80 2 30 - 63,66 69,70 25 36 48 - 203 32,5 - 53,83 2,35
20 89 520 63 80 8 20 - 63,66 69,70 30 36 48 - 208 Si7E5) - 57,83 2,40
2089 515 63 80 4 15 - 63,66 71,70 40 36 48 - 213 42,5 - 66,83 2,50
20 89 615 80 100 4 15 - 63,66 71,70 40 48 57 - 240 43,5 - 66,83 3,90
20 89 630 80 100 4 30 - 127,32 135,30 40 48 57 - 240 43,5 - 98,66 6,90
2089612 80 100 5 12 0,434 68,00 78,00 50 48 57 - 250 53,5 - 68,00 4,10
2089613 80 100 6 13 0,500 86,76 100,76 60 48 57 - 260 63,5 - 87,38 4,30
2089715 100 125 5 15 0,500 84,58 94,50 50 60 70 - 275 55,0 - 76,29 6,57
2089713 100 125 6 13 0,500 82,76 100,76 60 60 70 - 285 65,0 - 84,38 7,13
2048 713* 100 125 6 13 0,500 88,76 100,76 60 60 70 - 285 65,0 - 87,38 7,13
20 48 715* 100 125 6 15 0,500 101,49 113,49 60 60 70 - 285 65,0 - 73,75 7,60

* WRAEE 4 e 22/ Gearing quality 4 e 22

wRMEFZEBE P OETE
Calculation of centre distance a between pinion and rack.
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@ ['HT[HN"% Pre-load piniorlm_lshl;ﬂs

#HEE, 19° 31 ‘42" EiE, EHf20° EHliE, AZEFFEDIN 3962/63/67
with helical tooth system, 19°3142” left hand, 20° transverse pressure angle, ground teeth, tolerance acc. to DIN 3962/63/67

| 16MnCr5, 1.7131
A < Case hardening steel
5 EEEHAN
| hel
5 & : 5 case-hardened
[ BEZER
m el - tooth. qual.
- 7e?25
I
S
b | by
b
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L
iTH B IR BREE T, (Nm)* T, e (NM)* 2z d,,”* dy b by dyg dy d3 s | Ly L @
X3 NIy F =AW HH
Gearbox = piES2
Order Module size Shrink-  without  with max. No. of
Code HT HP disc pre-load pre-load teeth
7492330 2 50 8083030 135 67 30 6366 67,7 31 15 25 45 50 1 37,5 1140 171,5 1,41
7492430 2 50 63 8084036 135 67 30 6366 67,7 31 15 28 45 50 1 42,0 1415 203,5 1,75
7493320 3 50 8083030 250 125 20 6366 69,7 31 15 25 45 50 1 375 1140 1715 1,45
7493420 3 50 63 8084036 250 125 20 6366 697 31 15 28 45 50 1 420 1415 2035 1,70
7493520 3 63 80 8085050 250 125 20 6366 69,7 31 15 36 48 50 1 41,0 1705 2375 245
7494515 4 63 80 8085050 385 192 15 6366 71,7 41 20 36 48 50 1 46,0 170,5 237,5 2,50
7495615 5 80 100 8086062 650 325 15 8458 945 52 25 48 57 70 2 57,0 196,5 284,5 5,50
7496613 6 80 100 8086062 975 487 13 88,76 100,7 62 30 48 57 68 2 67,0 1965 284,5 6,00
7496713 6 100 125 8087080 975 487 13 88,76 100,7 62 30 60 72 68 2 67,0 220,0 308,0 9,00
7498712 8 100 125 8087080 2100 1050 12 109,86 1258 82 40 60 80 88 2 880 220,0 332,0 9,50
* HFEEF % K FHEHIRE S / Torques based on using hardened and ground racks.
s
=P V)| ES R
TVMAX/Max. pre-load torque Tv max
FE=. = A 74 N .
o o B e AT R EE Q\i%fﬁ”ﬁ%géﬂ;’gﬁﬁﬁjﬁ%w
Module Disc spring layers Tightening of adjusting nut Mmaxms k1 - V.
B 67 Nm B2/ single 14 ZIE / 14 graduation marks Note_: Stron_ger pre-load is obtainable by means of
3 125 Nm Y / double 6 %I[E /6 graduation marks multiple spring layers, but then Tv max. has to be
4 192 Nm = / triple 7 % /7 graduation marks smaller.Disc springs can also be ordered separately.
5 325 Nm W= / double 3 ZIE / 3 graduation marks
6 487 Nm WZ / double 5 Z|E /5 graduation marks
8 550 Nm W Z / double 3 % / 3 graduation marks
8 1050 Nm W E / double 6 %I / 6 graduation marks

WLEEERMMES, E5% GG-6

How to adjust the pre-load pinion shaft, see page GG-6.

HRINEENPOEITE
Calculation of centre distance “a” between pinion and toothed rack.

2 . m a, X ho

T ilIF o é 8= 5= *h 2 53,83 - 22
3 57,83 - 26

i L - 4 66,83 - 35
© 0 = 5 76,29 0,5 34
) s 6 87,38 05 43

[ A 8 125,93 05 71
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Description of Operation and Adjusting Instructions
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Description of operation

Pre-load pinion shafts consist of an output shaft, a helical split
pinion and a pre-load unit. The split pinion is manufactured as a
unit with an axial distance of s=1 mm (m=2...4)and s =2 mm
(m = 5...8). By reducing the distance between the pinions (axial
displacement of the outer pinion) the backlash is reduced and
pre-load initiated when teeth are in mesh with the rack. A defined
pre-load torque between rack and split pinion can be produced
by means of the pre-load unit.

Adjusting instructions

The pre-load unit consists of:

« anadjusting nut which is secured against
turning by means of a safety washer and
a countersunk screw

» adisc spring assembly

« athrust plate.

The reverse side of the thrust plate is pro-

1.7 RS SR TlE & AH’JE‘&?;: vided with 24 marks at m = 2...4 and 12 at
%_%0_?2 sf Eu(li%i%gf;;ﬁ&@ 4 i8] 3 m = 5...8, and the adjusting nut with 4 marks
2. AR FR AR <01 mm. ¢ (graduations). .
3. A EiE (%T’A%:ﬂ:‘—ﬂ?’fﬁ) BHE i 1. Dgtermlne the optlmalltocl)th contact
. B, HEERONENS S EEE 2 with non-preloaded split-pinion shaft.
ﬁﬂ A Qﬁgﬁgﬁgﬂﬁéﬂu ._,Eﬁa%q*].:,? )ﬂ(qu=§ = For this purpose mount the pinion shaft
4B E E T IRIE R — ERIFRIE (Ts 2 with gap ,s" (see above).
(BHETER) Rr-EREOTREN é 2. The backlash between rack and split
(Tv) 2 pinion should be < 0.1 mm.
% 3. Tighten the adjusting nut (loosen the
: £ countersunk screw) until no backlash
‘ E remains. The two flanks of the split
: T pinion should be in mutual contact. This
: ; b can be checked by scanning the tooth
] 3 flanks with a dial indicator.
| ] 4. The specified degree of pre-load
L’::4|J (T,) can be produced by turning the
adjusting nut by a definite number of
graduation marks (TS) (see adjusting
diagram).
The pre-load torque , T, is the torque which ensures backlash-
BEN T, RERERRGEHTERRETSME—/ 4 free positioning of the rack and pinion drive. The transmissible

B, Eﬁﬁﬁﬁ’ﬂﬁﬁ]ﬁ%ﬁnmax_t RiE TEMANITE:

T2 max. — T2 - Tv
HELT, o =Ty £1712, TERIEDTIEE.

IEE WS B RERS TIHER, FELEsR EEE’JuEﬁHlﬁu

BREHEBRIAESE, RIMNEFMOARZRTF, H5%EG6G6-8
i

EEREAR
EHERAWERBEBEFESSMMEERE, W iﬁﬁ i

Bk ER
®
bR
R

%, AIAAFERAERREKHE B%iiﬁl]llﬂlﬁo i IHEI;FH

torque outside the positioning points , Ty, “ can be determined
according to the following formula:

T2maxA = T2 - Tv
If: Ty max. = T2 max, the drive is free from play throughout the
travelling distance.
Attention: The pre-load is adjusted in assembled condition;
therefore the front side of the pinion shaft must be accessible.
To adjust the pre-load, we recommend our adjusting wrench
(page GG-8).

Lubrication recommendations

Felt gearwheel or sliding brush with grease supply by means
of an electronically controlled lubricator. Due to the elasticity of
the teeth, the felt gearwheels can be used even with maximum

IRz BB 1415 S & (R AR IR 5 B SFZE-2EIZE-9, backlash compensation.
Lubricants see Servo-Catalogue page ZE-2 to ZE-9.
GG-6 B{I: mm /Dimensions in mm 1/2017
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Adjusting Diagram for Pre-load Torque T,

TR TN
BRIEHIEE WA &
Adjustement of pre-load torque Adjustement of pre-load torque
T Single-layer arrangement of disc springs Double-layer arrangement of disc springs
v(Nm)
m=2 Tv(Nm) m=3
70 1 120 1
:g 110 1
55 100 o
50 1 a0 9
45 80 9
40 1 70 1
35 4 60 9
30 1 50
gg : 40 1
15 o 30 9
10 9 20
5 10 o
0 Ll L| Ll L] T L] L] L] T L] L] L] T Ll 0 '} + + ¥ '} '}
O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 0 1 g 3 4 3 [ T
T8 LE:]
AR TN
) ZRIRR WEER
_-Adiustement of pre-load loryue: Adjustement of pre-load torque
T, (Nm) Triple-layer arrangement of disc springs i .
m=4 T, (Nm) Double-layer arrangement of disc springs
225 m=5
210 9
195 9
180 9
165 1
150 9
135 9
120 9
105 1
90 9
75 9
60 1
45 1
30 9
15 9
o L] L L L] L] L L]
0 1 2 3 4 5 6 i 8 0 1 2 3 4
TS TS
TN iR TN R
WRIR R WEER
Adjustement of pre-load torque Adjustement of pre-load torque
Double-layer arrangement of disc springs Double-layer arrangement of disc springs
T. (Nm) =
m=6 Tu[Nm) m=8
1400.0
1300.0
12000
11000
10000
9000
8000
T00.0
6000 [
5000
4000
3000
2000
3 1000
T 1
6 7 ”® '
¥a 0 1 2 3 4 5 8 7 B ogg ¢
1/2017 #{i: mm/Dimensions in mm GG-7
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Pre-load Pinion Shaft — Adjusting wrench

ETIEE ER iR g

li Locking screw of the adjusting nut

3
o SE
ez \ I @
la
L A ivd7273 b
Holding magnet Steel
TTRKAS HRRE SWa la SWi li ds Lk d L
i o]
Order code Pre-load Ty ax
pinion shafts
74 90 001 74 92 330 19 8 12 10,0 2,5 37 50 27,5 0,113
74 92 430
74 93 320
74 93 420
74 93 520
74 94 515
74 90 002 74 95 615 19 8 12 12,5 4,0 50 74 34,0 0,338
74 96 613
7496 713
74 90 003 74 98 612 22 9 12 13,0 6,0 67 96 40,0 0,625
74 98 712
xR Attention:
FHEBIRTIRF. Apply the adjusting wrench by hand.

Be careful to position the adjusting wrench correctly in relation to

PR BN R T B E R E R the locking screw,

BT PARATEEELE (FERIT) . Pins must engage the adjusting nut (do not tap).

TR R IR AR — (B, The holding magnet holds the adjusting wrench in position.
FAFEE A5 I8 b H S i 4 Loosen the locking screw by the adjusting nut.

EEDRE TSI RIEA TR . Mind the functional characteristics and adjusting instructions for

making the adjustment.

ESWILEFERASENRARIRTF, SWallEFE R &IERNIEFRESNET Use the Allen wrench with width over flats SWi or the fork wrench
wF. with width over flats SWa for turning the adjusting wrench.

B R AR R E T R Tighten the locking screw by the adjusting nut.

GG-38 B{I: mm/Dimensions in mm 1/2017



