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Main Features

High Precision
High Loading
High Speed
Low Noise
Long LifeTime
Quick Delivery

APEX is the ONLY ONE manufacturer worldwide who produces rack strictly
according to specifications regarding :

Geometrical Tolerance of all Dimensions

Defined Straightness, Parallelism and Perpendicularity

Helical Angle and Pressure Angle with Tolerance

Defined Surface Roughness of Teeth

Defined Hardness and Thickness of the Hardened Layer on the Teeth.

APEX is also the ONLY ONE of the world leading brands who designs and
produces rack, pinion and gearbox by its own, and provides well coordinated
highquality transmission sets to fulfill different industrial requirements.
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Requirement of HigiPrecision Rack

Requirement and Reason

Technology needed

Good Straightness, LessTorsion

n Influence the accuracy of pressure angle, helical angle
pitch error, hence Influence the gear coupling with pinig

n To avoid restraightening work after lontgrm
stock due to slow release of internal tension.

U Heattreatment
andtraightening
)il Machining on all sides
U Teeth milling and grinding
U Teeth induction hardening
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Requirement and Reason

Technology needed

Accurate Pressure Anglé and Helical Anglé

n Optimizing geacoupling with pinion

n Optimizing transmission of torque or feed force

n For high speed, low noise, less wearing, longettilifie

U Heattreatment

U Straightening

U Machining on all sides
U Teeth milling and grinding
U Teeth induction hardening

Standard
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Requirement anédReason

Technology needed

Accurate OverPin HeightH

n A measure of accuracy of teeth profile

n Optimizing geacoupling with pinion

n Influence on backlash between rack and pinion

U Heattreatment

U Straightening

U Machining on all sides

U Teeth milling and grinding
U Teeth induction hardening

0
29.336.0 (3
I

J

A Pin Diameter depending on Mn.

Requirement and Reason

Technology needed

Low Single Pitch ErrdEs / Low Total Pitch Error E

n Optimizing geacoupling with pinion
n Low noise, less wearing, longer itfene

n High positioning accuracy
n Influence orbacklash

U Heattreatment

U Straightening

U Machining on all sides

U Teeth milling and grinding
U Teeth induction hardening

U Pitch =~ x Module No.

U Total Pitch Error Eis to be measured between the first and the last tooth of a rack.
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Requirement of HiglPrecision Rack

Requirement and Reason Technology needed
Rigidity/ Material Hardness U Heattreatment
n No deformation during geacoupling with Pinion ii Teeth induction

n Highstrength of rack / High strength of teeth hardening
n Transmission of high torque or high feed force
n High speedgss wearing, long |Hieme

Requirement and Reason Technology needed

High Surface Hardness

n Highstrength of rack / High strength of teeth
n Transmission of high torque or high feed force
n High wearing resistance U Induction hardening

U Heattreatment

Thickness of Hardenetayer U Teeth grinding
n Preserve accuracy and longifeme

Symmetry of Hardenetlayer on teeth profiles
n Preserve accuracy and longifime in both
moving directions on the rack

Qualifiedinduction hardening Bad induction hardening
andteeth grinding and/ or bad teeth grinding




Requirement and Reason Technology needed

Low Remaining Magnet U Degauss device
n Prevent adhesion of particles between the rack and pinjion

which leads to pitting and damage the teeth profile.
n Smooth running
n Preserve accuracy and longifme
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APEX rack has been degaussed untin®Gauss!

Requirement andReason Technology needed
Magnetic Crack Inspection U Magneticcrack
nPreserve accuracy inspectiondevice
nGuarantee ofong lifetime
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APEX rack has been checkedMwagnetic Crack Inspection Device!



Declaration of Tolerance

Parallelism and Perpendicularity

=
j E— \
2
(mm
Quality Q4~Q5 Q6 Q6M/ Q6C Q8/Q9 Q10
Cross-Section —l— // —l— // —l— // —l— // —l— //
dz10 ~ 16 0.004 | 0.006 [ 0.006 0.01 0.015 | 0.025 | 0.025 0.04 0.04 0.06
dz16 ~ 25 0.005 | 0.008 | 0.008 [ 0.012 | 0.02 0.03 0.03 0.05 0.05 0.08
dz25 ~ 40 0.006 0.01 0.01 0.015 | 0.025 0.04 0.04 0.06 0.06 0.1
dz40 ~ 63 0.008 | 0.012 | 0.012 | 0.02 0.03 0.05 0.05 0.08 0.08 0.12
dz63 ~ 100 0.01 0.015 | 0.015 | 0.025 [ 0.04 0.06 0.06 0.1 0.1 0.15
dz100 ~ 160 0.012 0.02 0.02 0.03 0.05 0.08 0.08 0.12 0.12 0.2
Straightness *
[—[c]
p/i i i i -
] o ' l L1 l ' |
(mm)
Quality Q4 ~ Q6 Q6M / Q6C Q8 ~ Q9 Q10
Length 1000 mm| Fixed Free Fixed Free Fixed Free Fixed Free
M1~M2, milled - - 0.04 0.45 0.05 0.45 0.08 0.5
M1~M2, ground] 0.02 0.4 - - - - - -
M3~M6, milled - - 0.04 0.45 0.05 0.45 0.08 0.5
M3~M6, ground 0.02 0.3 - - - - - -
M8~M12, milled - - 0.04 0.45 0.05 0.45 0.08 0.5
M8~M12, ground 0.02 0.25 - - - - - -

* Straightness is given either in a free situation (Free) or on a certified flat surface in a fixed mounted
situation (Fixed)By the Freecase, the rack is lying on the certified surface with its teeth at the side.

Surface Roughness

Lead

72

(em
Quality | Q4~Q6 | Q6M/Q6C | Q8~Q9 Q10
Lead Ra00.5 Ra00.5 RaO1.0 | RaO1.6
Profile Ra01.0 Ra01.0 Ra03.0 | Ra06.3
Side Ra00.8 Ra02.0 Ra02.0 [ Ra02.0




Tolerance of Rack Teeth

APEX declares clearly all the tolerances of rack dimension and geometry, beginning
from the design through out the manufacturing.

Pressure Angl®eviation Height Deviation

[+— Length Deviation

~

Angular
Deviation

29.336.0 o

A Pin Diameter
depending on Mn.

A
Helical AngléDeviation

— [+ Longm Devatr
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Single Pitch Error
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Single Pitch Error Single Pitch Error
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Total Pitch Error
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z
i




Declaration of Tolerance

Precision / Tolerance of Rack Teeth

Module No. Deviation Q4 Q5H/ Q5| Q6/Q6M/Q6C | Q8H/ Q8 Q9 Q10
Pressure Angle Deviation(um) 04 06 08 016 023 036
Helical Angle Deviation (um) 06 07 09 018 028 O 54
1 — S 0 0 0 0 0
Over-Pin Height Deviatior{um)—— 19 o1 30 766 87 107
Single Pitch Erroft) um)| 045 06 08 016 023 037
Total Pitch Error() um)| 017 024 033 065 091 0146
Module No. Deviation Q4 |Q5H/Q5[Q6/Q6M/Q6C | Q8H/ Q8] Q9 Q10
Pressure Angle Deviation(um)| 04 06 08 016 023 036
Helical Angle Deviation (um)| 06 07 09 018 028 O 54
1.5 . N 0 0 0 0 0
Over-Pin Height Deviatior(um)—— 19 o1 730 766 87 14
Single Pitch Errof) wm) 045 06 08 016 023 037
Total Pitch Error(?) (um)] 017 024 034 066 091 0148
Module No. Deviation Q4 Q5H/ Q5| Q6/Q6M / Q6C | Q8H / Q8 Q9 Q10
Pressure Angle Deviation(um)l 04 06 08 016 023 036
Helical Angle Deviation (um)| 06.5 08 010 020 032 052
2 - [0 0 0 0 0 0
Over-Pin Height Deviatior(um)—— T 0 730 66 87 123
Single Pitch Errof) (um)| 04.5 06 08 016 023 037
Total Pitch Error(d) (um)| 017 024 034 066 091 0148
Module No. Deviation Q4 Q5H/ Q5| Q6/Q6M/Q6C | Q8H/ Q8 Q9 Q10
Pressure Angle Deviation(um)] 05 07 010 020 028 045
Helical Angle Deviation (um)| 06.5 08 010 020 032 052
25 - [0 0 0 0 0 0
Over-Pin Height Deviatior(um)—— T o1 730 66 87 104
Single Pitch Erroft) (um)| 04.5 06 09 018 025 039
Total Pitch Error(d) (um)] 019 026 036 072 O 1000160
Module No. Deviation Q4 |Q5H/Q5[Q6/Q6M/Q6C | Q8H/ Q8] Q9 Q10
Pressure Angle Deviation(um)] 05 07 010 020 028 045
Helical Angle Deviation (um)| 06.5 08 010 020 O 23 052
3 - [0 0 0 0 0 0
Over-Pin Height Deviatior{(im)—— T o1 730 66 87 104
Single Pitch Errof) (um)] 04.5 06 09 018 025 039
Total Pitch Error® (um) 019 026 037 072 0101 0162
Module No. Deviation Q4 |Q5H/Q5]| Q6/Q6M/Q6C|Q8H/Q8] Q9 Q10
Pressure Angle Deviation(um)] O7 09 013 025 035 056
Helical Angle Deviation (um)| 06.5 08 010 020 0O 23 052
4 — N G 0 0 0 0 0
Over-Pin Height Deviatior{um)—— T o1 30 66 66 104
Single Pitch Erroft) (um)] 05 07 010 019 018 043
Total Pitch Error(d) (um)] 020 028 O 40 078 072 0175

(1) For helical and straight teeth, basing on the nominal length 1000 mm.
Straightness is to measure on a certified flat surface in a fix mounted situation.




Precision / Tolerance of Rack Teeth

Module No. Deviation Q4 Q5H/ Q5| Q6/Q6M | Q8H / Q8 Q9 Q10
Pressure Angle Deviation(um)l 07 09 013 025 035 056
Helical Angle Deviation (um)] 08 010 013 025 041 O 56
5 .. N G 0 0 0 0 0
Over-Pin Height Deviatior{um) 19 o1 30 66 87 XY
Single Pitch Errot) (um)] 05 07 010 019 027 043
Total Pitch Error(® (um)| 020 028 040 078 0109 0175
Module No. Deviation Q4 Q5H/ Q5| Q6/Q6M | Q8H / Q8 Q9 Q10
Pressure Angle Deviation(um)] 07 09 013 025 035 056
Helical Angle Deviation (um)| 08 010 013 025 041 O 56
6 - [ o 0 0 0 0 0
Over-Pin Height Deviatior(um)—— 19 1 T30 66 Y, 104
Single Pitch Erro®) (um)] 05 07 010 019 027 O 34
Total Pitch Error(®) (um)| 020 028 040 078 0109 O 7%
Module No. Deviation Q4 [QsH/Q5[Q6/06M[Q8H/Q8] Q9 Q10
Pressure Angle Deviation(um)| 08 012 016 032 045 072
Helical Angle Deviation (um)| 08 010 013 025 041 O 56
8 . .. ]I o 0 0 0 0 0
Over-Pin Height Deviatior{um) 50 51 31 66 a7 124
Single Pitch Errof) (um)| 055 08 011 022 031 049
Total Pitch Error® (um) 022 031 043 084 0118 0188
Module No. Deviation Q4 [QsH/Q5[Q6/06M[Q8H/Q8] Q9 Q10
Pressure Angle Deviation(um)l 08 012 016 032 045 072
Helical Angle Deviation (um)| 08 010 013 025 041 065
10 . .. ]I o 0 0 0 0 0
Over-Pin Height Deviatior{um) 50 51 31 66 a7 124
Single Pitch Errof) (um)| 055 08 011 022 031 049
Total Pitch Error® (um) 022 O 31 O 43 084 0118 O 88
Module No. Deviation Q4 Q5H/ Q5| Q6/Q6M | Q8H / Q8 Q9 Q10
Pressure Angle Deviation(um)] O11 015 021 042 058 O 39
Helical Angle Deviation (um)| 010 013 016 O 23 051 082
12 - [ o 0 0 0 0 0
Over-Pin Height Deviatior(um)—— 0 51 31 66 a7 124
Single Pitch Errof) um)| 07 010 013 026 037 059
Total Pitch Error® wm)| 023 O 34 O 46 090 0126 | O 20

(1) For helical and straight teeth, basing on the nominal length 1000 mm.
Straightness is to measure on a certified flat surface in a fix mounted situation.
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Induction Hardening for Rack

Scanning
Induction Hardening

L

Tooth-by-Tooth
Induction Hardening

H

—

Carburized
Induction Hardening

H

Note : In the crosssection, theeffective thickness can be guarantemer 80% in the middle of the teeth width.

InductionHardening

Hardness by

SurfaceHardness Effective Thickness
550A40 HV 440A32 HV
Module No. H L

1 - 1.75

15 - 2.63

1.591 (Pitch 5) - 2.79

2 - 3.5

2.5 - 4.38

3 - 4.8

3.183 (Pitch 10) - 5.09

Module No. H L
4 7.2 0.3
4.244

(Pitch 13.33) 7.64 0.3

5 9 0.3

6 10.8 0.3

8 14.4 0.3

10 18 0.3

12 21.6 0.3
Carburized InductiorHardening
Hardness b

SurfaceHardness Effective Thickneds
640 ~ 720 HV 515 ~ 580 HV
Module No. H L

2 3.5 0.4
2.5 4.38 0.48
3 4.8 0.55
4 6 0.68
5 10 0.88
6 12 1.03
8 16 0.91
10 20 0.87

11




HeatTreatment for Pinion

Material : Alloy Steel
HeatTreatment : Case Hardening
Teeth : Ground

InductionHardening

Hardness by
SurfaceHardness Effective Thickness
640~ 720 HV 515 ~ 580 HV

(The surface hardness is measured at the pitch circle.)

Mn L (in mm)
1.5 0.3
1.591v Pitch % 0.3
2 0.3
2.5 0.38
3 0.45
3.1837 Pitch 16 0.48
4 0.6
4.2447 Pitch 13.38 0.64
5 0.75
6 0.9
8 1.2
10 15

12



Rack Quality and Application

Quality

Module

Total
Pitch Error
(um / 1000mm)

Tooth Thickness
Tolerance

(km)

Application

ol
l
=
N

20~ 23

-13~ 0

nMeasurement equipment

nCertification laboratory

nHigh-end machine tools with electrical
Preload

S5H

24 ~ 31

-15~ 0

nFor the installation without back support
riHigh rigidity / high torque

rnMulti-pinion application

NnTo replace lager modulao.

24 ~ 33

-15~ 0

nHighrend machine tools
nLifting axis
nMulti-pinion application

33~ 46

22~ 0

riMachine tools

NnWater-/ laser/ plasmacutting machines
riPortal machine center

NnTube bending machine
nWoodworking machine

nCombination with linear guide

6M

34 ~ 43

22~ 0

nCombination with linear guide
nAutomatic loading system

6C

29~40

22~ 0

nSuitable for high precision positioning, low
loading, low working cycle

8H

66 ~ 78

-48~ 0

NnWelding machine

nRobots

nAutomatic loading system
nLinear axis with low load feed

15~12

66 ~ 90

-48~ 0

nWelding machine

nRobots

nAutomatic loading system
nLinear axis with low load feed

91 ~ 109

63~ 0

nStainless
nFood industry / pharmaceutical industry
nClean room application

10

146 ~ 202

90~ 0

nLifting axis

nAutomatic loading system
"nRobots

nOutdoor application

13




Rack Order Code

Example 02 06 R 100 C 1 0 ()

02 06 R 100 C 1 0 * %
Coating
0 = None
N = Nickel Plating
P = Phosphate Filn
B = Blackening
Screw Holes
1* = Standard
0 = Without Screw Holes
S = Strong
Material
C = Carbon Steel
M = Alloy Steel
S = Stainless Steel
Q = Q&T Alloy Steel
Rack Length
Rack Length x 0.1 (in mm)
Teeth Angle
R = RightHand Helicall 9131120
1* = Straight
Quality
4/5H/5/6/6M/6C/8H/8/9/10
ModuleNo.
1~12

The noninteger module no.
will be given in alphabet.

* 1 = i one O
** Al = For LinearGuide Interface, 90Type
A2 = For LineatGuide Interface, 180Type

14




Rack with Helical Teeth

Quality 4 / Carbon Steel
Tooth Thickness Tolerance13~0&em
RightHand Helical Teeth
Teeth Induction Hardened and Ground
All Sides Ground

H L2 L1 \
ho, EI_ ol 11
h| o 1 I I _'T £x45°
NIR| T it il At ISl
Sl - I N R A=
dl ;“i o3
d2 NS ol h
M| Re ||z [T s | hoff]| a | 1 [M9 n|arfa2| t| a1 [ 1| a3 |§K® | RO | Ordercode
5 | 16.66669| 1000 17.4| 60 | 49| 39|34 ]| 3| 625|125 8 121 14| 20| 13| 37.5 | 925 | 11.7] 0.005| 0.020| 0504R100C10Q
6 | 20.00003[ 1000 20.9| 50 |59 [ 49| 43| 3|625|125] 8 | 16| 18] 26|17 37.5| 925 15.7] 0.005| 0.020| 0604R100C1G
8 | 26.66671| 960 | 28.0| 36 | 79| 79| 71| 3| 60.0|120] 8 [25]22] 33| 21 120.0] 720 | 19.7] 0.006| 0.022| 0804R100C10
10 | 33.33339| 1000[ 35.1| 30 |99 99| 80| 3| 625|125 8 [32] 33|48 32]1250] 750 | 19.7 0.006| 0.022| 1004rR100C10
12 | 40.00006{ 1000[ 42.6| 25 [120[120[108| 3 | 40.0[125| & |40| 39| 58| 38| 102.5| 750 | 19.7] 0.007[ 0.023| 1204rR100C1d

(1) Teeth Pitch Pt = Module % / cos (193120 )

(2) fp ts Single Pitch Error (3) Fas Total Pitch Error

x For all models APEX also provides Rack without schedes. By ordering please change the 2nd last cabete position
from

Al

o

t o

ioo.

Pl ease

al
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Quality 5H / Alloy Steel
Tooth Thickness Tolerance15~0&em
RightHand Helical Teeth
Material CaseéHardened
Teeth Ground and all Sides Ground

fxdd®

SRl Tl i il it |

~C R L ' T T

d ;" o3

d2 NS o h
M| R [ |2 (T8 s [ Hfno|f| a |1 | hla|d2|t|ar|n|d|f?|R®| Ordercode
2 | 6.66668]|1000f 85 | 150 24| 24| 22| 2 | 62.5|125| 8 9 110 15| 9 | 31.7 |936.6 7.7 | 0.006| 0.024| 025HR100M10
3 110.00004 1000f 10.3| 100 29| 29| 26| 2 | 62.5]125] 8 10| 12 |17.5 11| 27.5]945.0 11.7| 0.006| 0.026] 035HR100M10
4 113.333391000f 13.8| 75 [ 39| 39| 35| 3 | 625|125 8 13| 16| 23| 15| 30.0 |940.0f 15.7| 0.007] 0.028| 045HR100M10
5 116.66669 1000f 17.4| 60 | 49| 49| 44| 3 | 62.5|125] 8 15| 18] 26| 17| 34.5]931.00 15.7| 0.007| 0.028] 055HR100M10
6 |20.00004 1000f 20.9| 50 | 59| 59| 53| 3 | 625|125| 8 | 20| 22| 33| 21| 97.5]805.0] 19.7| 0.007| 0.028| 065HR100M10
8 126.6667] 960 | 28.0| 36 [ 79| 79| 71| 3 | 60.0]120| 8 251 26| 39| 25| 120.0/720.0f 19.7| 0.008| 0.031| 085HR100M10
10 [33.333391000f 35.1] 30 | 99]|99(|89| 3 |40.0{125] 8 | 32| 39| 58| 38]|102.5/750.00 19.7| 0.008| 0.031] 105HR100M10

(1) Teeth Pitch Pt = Module x / cos(1931@20) (2) fp ts Single Pitch Error (3) Fgs Total Pitch Error

x For all models APEX also provides Rack without schees. By ordering please change the 2nd last cabete position
from Ailo to A0O0. Please also refer to page 14.

Especially for the application without baslkpport.

Without alignment / baclsupport With alignment / backupport

16



Rack with Helical Teeth

Quality 5 /Alloy Steel
Tooth Thickness Tolerance15~0&em
RightHand Helical Teeth
MaterialCarburized, Induction Hardened
Teeth Ground and all Sides Ground

H E L1 .
o E_ al i ‘
h o 1 I I I
\| | T il I | [
i A T T i
di d3
ol h
M| A® | |2 | s | H | ho || a | 1 [ dr|dz2|t| a1 [ 1 | 3| 42 | RO | Ordercode*
2 | 6.66668] 500 [ 85| 75 |24 24| 22 [2[625]125] 4 [ 8| 7 [12] 7] 317 436.6 | 5.7 [0.005 0.021] 0205R050M14
> | 6.66668] 1000 | 8.5| 150 |24 | 24| 22 [ 2 | 625 125] & |8 [ 7 [12]| 7| 3.7 | 936.6 | 5.7 | 0.006 0.024] 0205R100M14
2 | 6.66668[1246.67 8.5 | 187 |24 24| 22 [ 2| 62.5] 125] 10 [ 8 [ 7 [12] 7| 31.7 [ 1283.3] 5.7 | 0.006] 0.024] 0205R125M14
2 | 6.66668| 1500 | 85| 225 | 24| 24| 22 | 2| 62.5|125| 12 8 7 1 11)] 7| 31.7 | 1436.6] 5.7 | 0.006] 0.024| 0205R150M1(
2 | 6.66668[1746.67 8.5 | 262 | 24| 24| 22 [ 2| 62.5] 125] 14 [ 8 [ 7 [12] 7| 31.7 [ 1683.3] 5.7 | 0.006 0.024] 0205R175M14
2 | 6.66668| 2000 | 85| 300 | 24| 24| 22 | 2| 62.5|125| 16 8 7 111)] 7| 31.7 ]| 1936.6] 5.7 | 0.007] 0.027| 0205R200M1(
2.5] 8.33335] 500 [10.3] 60 [20]20]26.5] 2| 625[125] 4 [ o [10]15[ o] 35 | 430 | 7.7 [ 0.006] 0.023| 2305R050M1
2.5] 8.33335| 1000 |10.3] 120 | 29| 29|26.5| 2 | 62.5| 125| 8 9 110]15| 9 35 930 7.7 | 0.006] 0.026| 2JO5R100M1(
2.5] 8.33335] 1250 [10.3 150 [ 20| 20]26.5] 2 [ 62.5[125] 10 [ 9 [10] 15[ o | 35 | 1180 | 7.7 [ 0.006] 0.026| 2305R125M1
2.5] 8.33335| 1500 |10.3] 180 | 29| 29|26.5| 2 | 62.5| 125| 12 9 110]15| 9 35 1430 | 7.7 | 0.006| 0.026| 2J05R150M1(
2.5] 8.33335] 1750 [10.3| 210 [ 20| 20]26.5] 2 [ 62.5[125] 14 [ o [10] 15[ o | 35 | 1680 | 7.7 [ 0.006] 0.026| 2305R175M1
2.5] 8.33335] 2000 [10.3| 240 [ 29| 20]26.5] 2 [ 62.5[125] 16 [ 0 [10] 15| o | 35 | 2930 | 7.7 [ 0.007] 0.020 2305R200Mm1
3 [10.00004 500 [10.3[ 50 |20 20| 26 [ 2| 625 125] 4 [ o [10]15| 9| 35 | 430 | 7.7 | 0.006 0.023] 0305R050M14
3 [10.00004 1000 [10.3] 100 [20]20] 26 [ 2 [ 62.5] 125 o [10]15] 9] 35 | 930 | 7.7 | 0.006 0.026] 0305R100M14
3 [10.00004 1250 [10.3 125 |20 20| 26 [ 2 [ 62.5] 125 10 [ o [10] 15| 9| 35 | 1180 | 7.7 | 0.006 0.026] 0305R125M14
3 [10.00004 1500 [10.3] 150 |20 20 26 [ 2 [62.5] 125] 12 [ 9 [10] 15| o | 35 | 1430 | 7.7 | 0.006| 0.026] 0305R150M14
3 [10.00004 1750 [10.3[ 175 |20 20| 26 [ 2 [ 62.5] 125] 14 [ o [10] 15| 9| 35 | 1680 | 7.7 | 0.006 0.026] 0305R175M14
3 [10.00004 2000 [10.3] 200 |20 20 26 [ 2 [ 62.5] 125 16 [ 9 [10] 15| o | 35 | 1930 | 7.7 [ 0.007| 0.03 | 0305R200m14

(1) Teeth Pitch Pt = Module x / cos (19131&20)

(2) fp ts Single Pitch Error (3) Fts Total Pitch Error

x For all models APEX also provides Rack without scteles. By ordering please change the 2nd last cuabete position
refer

from

Alo
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Quality 5 / Carbon Steel
Tooth Thickness Tolerance15~0&em
RightHand Helical Teeth
Teeth Induction Hardened and Ground
All Sides Ground

H E L1 .

ht lll_ ol Il ‘

h o I I i ol s

S ik i T N (
g i a5 2% aniil N

dl d3

d2 h
M| Re | | 2T s | Hfho|f]|a| 1| hafa|t| a| 1 [d8| 2 |R | Ordercoder
4 [13.3333] 506.67( 138 38 [ 39| 39] 35 | 3 [62.5|125] 4 [12]10[ 15| o [ 333 433 | 7.7 [ 0.007| 0.025] 0a05R050c10
4 |13.3333] 1000 [138] 75 |39 39] 35 | 3 [62.5|125] 8 [12[10[ 15| o | 33.3] 933.4] 7.7 [ 0.007[ 0.028 0a05R100c10
4 [13.3333] 1000 [138] 75 [ 39 39] 35 | 3 [62.5|125] 8 [12[14[ 20 13] 333 ] 933.4] 11.7] 0.007| 0.028 0405R100CSd
4 |13.333341253.34 138 94 |39 39] 35 | 3 [62.5| 125] 10 [ 12| 10[ 15| o [ 333 [11867 7.7 [ 0.007| 0.028| 0a05R125C10
4 |13.333341506.6713.8 113 [ 39| 39[ 35 | 3 [62.5] 125 12 [ 12 [ 10[ 15| o | 33.3[1433.4 7.7 [ 0.007| 0.028 0a05R150C10
4 |13.333341506.6713.8 113 [ 39 [ 30| 35 | 3 [62.5| 125 12 [ 12 [ 14| 20| 13] 33.3[1433.4 11.7] 0.007| 0.028 0405R150CSd
4 [13.33334 1760 [13.8] 132 [ 39| 39] 35 | 3 [62.5| 125] 14 [ 12 [ 10[ 15| o | 33.3[1693.4 7.7 [ 0.007[ 0.028] 0a05R175C10
4 |13.33334 2000 [13.8] 150 39| 39] 35 | 3 [62.5| 125 16 [ 12 [ 10[ 15| o | 33.3[1933.4 7.7 [ 0.008] 0.032 0a05R200c10
4 113.33333 2000 |13.8/ 150|391 39| 35| 3 |62.5/ 125 16 | 12 | 14| 20 | 13| 33.3 |1933.4] 11.7| 0.008| 0.032| 0405R200CS0|
5 |16.6666 1000 |17.4] 60 |49] 39| 3a [ 3 [625[125] 8 |12 [14] 20 13| 37.5] 925 [ 11.7] 0.007| 0.028] 0s05R100C10
6 |20.00003 1000 [20.9] 50 | 59]49| 43| 3 162.51125| 8 16 | 18| 26| 17| 37.5| 925 | 15.7| 0.007| 0.028| 0605R100C10
8 |26.6667] 960 | 28 | 36 |79 79| 71| 3| 60 [120] 8 | 25| 22{ 33|21 120 | 720 | 19.7] 0.008 0.031| 0s05R100C10
10 (33.33339 1000 [35.1] 30 | 99]99| 89| 3 |62.51125| 8 321334832 125 750 | 19.7] 0.008| 0.031| 1005R100C10
12 [40.00004 1000 [42.6] 25 |120[120] 108] 3 | 40 [125] 8 | 40| 39] 58] 38| 102.5] 750 [ 19.7] 0.01 | 0.033] 1205R100C10

(1) Teeth Pitch Pt = Module % / cos (1%31&20)

(2) fp ts Single Pitch Error (3) Fgs Total Pitch Error

* For all models APEX also provides Rack without scheMes. By ordering please change the 2nd last cabete position
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Rack with Helical Teeth

Quality 6 / Carbon Steel
Tooth Thickness Tolerance22~0em

RightHand Helical Teeth
Teeth Induction Hardened and Ground
All Sides Ground

! Lo B .
o E ol I ‘
h a I I - fx45°
| N
T T AT
I I
I a s u :
di o3
ol h
Mn| R® 11 (2 |T™ B H|ho|f| af 1| 9 nfdfd|t]|a| n |d3]| 2| RO | Ordercode*
1 | 3.33334] 500 | 53| 150 | 15| 15| 14 | 2 |62.5|125| 4 | 6| 5] & 5| 30.3| 439.4] 5.7 | 0.008] 0.029] 0106R050C10
1 | 3.33334| 1000 | 53| 300 | 15| 15| 14 | 2 |62.5{125| 8 | 6| 5] 8] 5 | 30.3] 939.4] 5.7 | 0.008] 0.033] 0106R100CLO
1 | 3.33334| 1500 | 53| 450 | 15| 15| 14 | 2 |62.5{125| 12 | 6| 5] 8 | 5 | 30.3] 1439.4 5.7 | 0.008] 0.033] 0106R150C10
15| 5.00001| 500 | 6.7] 100 | 19| 10 |17.5) 2 |62.5|125] 4 | 8| 7 | 11| 7 | 31.7| 436.6] 5.7 | 0.008] 0.029| 1J06R050C10
15| 5.00001| 1000 | 6.7| 200 | 19| 19 |17.5| 2 |62.5|125] & | 8| 7 | 11| 7 | 3.7| 936.6] 5.7 | 0.008] 0.034| 1J06R100C10
2 | 6.66668] 500 | 85| 75 | 24| 24| 22 | 2 |62.5|125| 4 | 8 | 7 |11] 7 | 3L.7| 436.6] 5.7 | 0.008| 0.029] 0206R050C10
2 | 6.66668] 1000 | 8.5| 150 | 24| 24| 22 | 2 |62.5|125] & | 8 | 7 |11] 7 | 3L.7] 936.6] 5.7 | 0.008| 0.034] 0206R100C10
2 | 6.66668| 1246.67| 8.5| 187 | 24| 24| 22 | 2 |62.5|125| 10 | 8 | 7 |11] 7 | 31.7| 1183.9 5.7 | 0.008| 0.034] 0206R125C10
2 | 6.66668| 1500 | 8.5| 225 | 24| 24| 22 | 2 |625|125] 12 | 8 | 7 |11 7 | 31.7| 1436.6] 5.7 | 0.008] 0.034] 0206R150C10
2 | 6.66668| 1746.67| 8.5| 262 | 24| 24| 22 | 2 |62.5|125| 14 | 8 | 7 |11] 7 | 31.7| 1683.9 5.7 | 0.008| 0.034] 0206R175C10
2 | 6.66668| 2000 | 8.5| 300 | 24| 24| 22 | 2 | 62.5|125| 16 | 8 | 7 |11] 7 | 31.7| 1936.6 5.7 | 0.009| 0.038] 0206R200C10
25| 8.33335] 500 |10.3] 60 | 29] 29 |26.5| 2 | 625|125 9 [10[15| 9| 35 | 430 | 7.7] 0.008] 0.032| 2J06R050C10
2.5| 8.33335| 1000 |10.3] 120 | 29| 29 |26.5| 2 | 62.5|125] 8 | 9 |10|15| 9 | 35 | 930 | 7.7| 0.009] 0.036| 2J06R100C10
2.5| 8.33335| 1250 |10.3] 150 | 29| 29 |26.5| 2 | 62.5|125| 10 | 9 |10|15| 9 | 35 | 1180 | 7.7| 0.009] 0.036| 2J06R125C10
2.5| 8.33335| 1500 |10.3] 180 | 29| 29 |26.5] 2 |62.5|125] 12 | 9 |10|15| 9 | 35 | 1430 | 7.7| 0.009] 0.036| 2J06R150C10
2.5| 8.33335| 1750 |10.3] 210 | 29| 29 |26.5] 2 |62.5|125] 14 | 9 |10|15| 9 | 35 | 1680 | 7.7| 0.009] 0.036| 2J06R175C10
2.5] 8.33335| 2000 | 10.3| 240 | 29| 29 |26.5| 2 | 62.5125] 16 | 9 |10]15]| 9 | 35 | 1930 7.7| 0.01 | 0.041] 2J06R200C10
3 1000004 500 |10.3] 50 | 29|29 26 | 2 | 625|125 9 [10[15] 9 | 35 | 430 | 7.7 0.008] 0.032| 0306R050C10
3 [10.0000 1000 |10.3| 100 | 29| 29| 26 | 2 |62.5|125] 8 | 9 |10|15] 9| 35 | 930 | 7.7| 0.009] 0.037| 0306R100C10
3 [10.0000] 1250 |10.3| 125 | 20| 29| 26 | 2 | 62.5|125| 10 | 9 |10]|15] 9 | 35 | 1180 7.7 | 0.009] 0.037| 0306R125C10
3 10,0000 1500 |10.3| 150 | 29| 29| 26 | 2 | 62.5|125| 12 | 9 |10]|15] 9 | 35 | 1430 | 7.7 | 0.009] 0.037| 0306R150C10
3 [10.0000] 1750 |10.3| 175 | 29| 29| 26 | 2 | 62.5|125| 14 | 9 |10|15]| 9 | 35 | 1680 7.7 | 0.009| 0.037| 0306R175C10
3 [10.0000] 2000 |10.3| 200 | 29| 29| 26 | 2 | 62.5|125| 16 | 9 |10]15] 9 | 35 | 1930 | 7.7| 0.01 | 0.042| 0306R200C10

(1) TeethPitch Pt = Module X / cos (193120 )

(2) fp ts Single Pitch Error (3) Fgs Total PitchError

x For all models APEX also provides Rack without sctedes. By ordering please change the 2nd last ocrmtefe position
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Rack with Helical Teeth

Quality 6 / Carbon Steel
Tooth Thickness Tolerance22~0em

RightHand Helical Teeth
Teeth Induction Hardened and Ground
All Sides Ground

! Lo B .
o E ol I ‘
h a I I - fx45°
| N
T T e
I I
I ‘ a s u :
di o3
ol h
Mn| R® 11 (2 |T™ B H|ho|f| af 1| 9 nfdfd|t]|a| n |d3]| 2| RO | Ordercode*
4 | 13.33339 506.67|13.8] 38 | 39|39 35| 3 |625|125] 4 |12|10|15| 9 | 33.3| 433 | 7.7| 0.009] 0.034| 0406R050C1O
4 | 1333335 506.67|13.8| 38 | 39] 39| 35 | 3 |62.5|125| 4 |12]14|20|13| 33.3| 433 |11.7] 0.009| 0.034] 0406R050CS(
4 1333335 1000 |13.8] 75 | 39|39 35| 3 |625|125] 8 |12|10|15| 9 | 33.3| 933.4] 7.7| 0.01 | 0.04 | 0406R100C10
4 |13.33339 1000 |13.8] 75 | 39|39 35| 3 |62.5|125| 8 |12|14]20|13| 33.3| 933.4] 11.7] 0.01 | 0.04 | 0406R100CSQ
4 | 13.3333 125334 13.8] 94 | 39|39 35| 3 | 62.5|125] 10 |12]|10]| 15| 9 | 33.3|1186.7 7.7 | 0.01 | 0.04 | 0406R125C10
4 | 13.33339 1506.67| 13.8] 113 | 39| 39| 35 | 3 | 62.5|125| 12 | 12| 10| 15| 9 | 33.3 | 1433.4) 7.7| 0.01 | 0.04 | 0406R150C10
4 | 13.33339 1506.67| 13.8] 113 | 30| 39| 35 | 3 | 625|125 12 |12]|14] 20| 13| 33.3 | 1433.4 11.7] 0.01 | 0.04 | 0406R150CSd
4 |13.33339 1760 |13.6] 132 | 39|39 35| 3 |62.5|125] 14 |12]|10]|15| 9 | 33.3| 16934 7.7| 0.01 | 0.04 | 0406R175C10
4 |13.33335 2000 |13.8] 150 | 39| 39| 35 | 3 |62.5|125| 16 | 12| 10| 15| 9 | 33.3| 1933.4] 7.7| 0.011] 0.045| 0406R200C10
4 1333335 2000 |13.8| 150 | 39| 39| 35 | 3 | 625|125 16 | 12| 14| 20| 13| 33.3| 1933.4 11.7] 0.011| 0.045] 0406R200CS(
5 |16.66669 500 |17.4] 30 | 49|39 34 | 3 |62.5/125 12| 14| 20] 13| 37.5| 425 |11.7] 0.009] 0.034] 0506R050C10
5 | 16.66669 1000 |17.4] 60 | 49| 39| 34 | 3 |62.5|125| 8 |12|14]|20]| 13| 37.5] 925 |11.7] 0.01 | 0.04 | 0506R100C10
5 |16.66669 1250 |17.4] 75 | 49| 39| 34 | 3 | 62.5|125| 10 |12|14]20| 13| 37.5] 1175 |11.7] 0.01 | 0.04 | 0506R125C10
5 | 16.66669 1500 |17.4] 90 | 49| 39| 34 | 3 |62.5|125| 12 | 12| 14| 20| 13| 37.5| 1425 |11.7] 0.01 | 0.04 | 0506R150C10
5 | 16.66669 1750 |17.4] 105 | 49| 39| 34 | 3 | 62.5|125| 14 | 12| 14| 20| 13| 37.5] 1675 |11.7] 0.01 | 0.04 | 0506R175C10
5 | 16.66669 2000 |17.4] 120 | 49| 39| 34 | 3 | 62.5|125| 16 | 12| 14| 20| 13| 37.5] 1925 |11.7] 0.011| 0.045] 0506R200C10
6 | 2000004 500 |20.9] 25 | 59|49 43 | 3 | 625|125 16| 18] 26| 17| 37.5| 425 |15.7] 0.009] 0.034| 0606R050C10
6 | 20.00004 1000 |20.9] 50 | 50| 49| 43 | 3 |625|125| 8 |16|18|26|17| 37.5| 925 |15.7] 0.01 | 0.04 | 0606R100C10
6 |20.00004 1260 |20.9] 63 | 59| 49| 43 | 3 | 62.5/125| 10 | 16|18|26] 17| 37.5] 1185 |15.7] 0.01 | 0.04 | 0606R125C10
6 |20.00004 1500 |20.9] 75 | 59| 49| 43 | 3 | 62.5|125| 12 | 16|18|26] 17| 37.5] 1425 |15.7] 0.01 | 0.04 | 0606R150C10
6 |20.00004 1760 |20.9] 88 | 59| 49| 43 | 3 | 62.5|125| 14 | 16|18|26) 17| 37.5] 1685 |15.7] 0.01 | 0.04 | 0606R175C10
6 |20.00004 2000 |20.9] 100 | 59| 49| 43 | 3 |62.5|125| 16 | 16|18|26] 17| 37.5] 1925 |15.7] 0.011| 0.045| 0606R200C10
8 |26.6667] 480 | 28| 18 | 79| 79| 71| 3| 60 |120 25| 22|33 21| 120 | 240 |19.7] 0.011] 0.037| 0806RO50C10
8 | 26.6667] 960 | 28| 36 | 79| 79| 71| 3| 60 |120] 8 |25|22|33|21| 120 | 720 |19.7] 0.011] 0.043| 0806R100C10
8 | 26.6667] 1200 | 28| 45 | 79| 79| 71| 3| 60 |120] 10 |25|22|33| 21| 120 | 960 |19.7] 0.011] 0.043| 0806R125C10
8 |26.66671] 1440 | 28 | 54 | 79| 79| 71| 3| 60 |120] 12 | 25|22|33] 21| 120 | 1200 |19.7] 0.011| 0.043] 080BR150C10
8 | 26.66671] 1680 | 28 | 63 | 79| 79| 71| 3| 60 |120| 14 |25|22|33] 21| 120 | 1440 | 19.7] 0.011| 0.043] 0806R175C10
8 | 26.66671] 1920 | 28 | 72 | 79| 79| 71| 3| 60 |120] 16 | 25|22|33] 21| 120 | 1680 | 19.7] 0.012| 0.048] 0806R200C1O
10 | 33.3333d 1000 |35.1] 30 | 99] 99| 89 | 3 | 62.5|125] 8 |32|33|48|32] 125 | 750 |19.7] 0.011] 0.043| 1006R100C1O
10 | 33.3333 1500 |35.1 45 | 99| 99| 89 | 3 | 62.5|125| 12 |32|33|48|32| 125 | 1250 | 19.7] 0.011] 0.043| 1006R150C10
12 | 40.00004 1000 |42.6] 25 |120]120] 108| 3 | 40 |125] & |40|39|58|38]102.5] 750 |19.7] 0.013] 0.046| 1206R100C10

(1) TeethPitch Pt = Module X / cos(1931&20)

*

(2) fp s Single Pitch Error (3) Fs Total PitchError

For all models APEX also provides Rack without sctedes. By ordering please change the 2nd last omtete position
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Quality 6M / Carbon Steel

Tooth Thickness Tolerance22~0em
RightHand Helical Teeth
Teeth Induction Hardened and Ground

All Sides Milled

H Lo Ll |

ho LH ol Il

h 1 I I R %45°

] T T T 1 ]
J8m A s it ot i ! |

I [ I I I I [

dl d3

o2 h
m| Ao | |28 e W ol a |1 [ nd|a2|t| at | 11 || 2 |RO| ordercode
1 [ 3.33334] 500 [ 53] 150 15[ 15] 14 2 [625[125] 4 [6 ][5 5 | 30.3 [ 439.4] 5.7 0.008] 0.029] 016MROS0C10
1 [ 3.33334] 1000 [ 5.3] 300 15[ 15| 14| 2 [625[125] & {65 5 | 30.3 [939.4] 5.7 0.008] 0.033 016MR100C10
1 | 3.33334] 1500 | 5.3] 450 [ 15[ 15| 14| 2 [ 62.5]125] 12 | 6 | 5 5 | 303 [1439.4 57 [ 0.008] 0.033] 016MR150C10
15( 5.00001| 500 | 6.7 100 [ 19] 19(17.d 2 [ 625]125 8 | 7 [11] 7] 317 [436.6] 5.7 [ 0.008] 0.029] 136MRO50C10
15] 5.00001 1000 [ 6.7] 200[ 19{ 19]17.9 2 [ 62.5]125 8 | 7 [11] 7 | 31.7o36.6] 57 [ 0.008] 0.034] 156MR100C10
2 | 6.66668| 500 [85] 75 [24]24] 22| 2 [ 625[125] 4 [ 8| 7 | 12| 7 | 31.7[4366] 57 [ 0.008] 0.020] 026MR050C10
2 | 6.66668| 1000 [ 8.5] 150 24| 24] 22| 2 [ 62.5[125 8 | 7 [11] 7 | 31.7 | 036.6] 5.7 [ 0.008] 0.034] 026MR100C10
2 | 6.06668[1246.6] 8.5] 187 24| 24| 22| 2 [ 62.5]125] 10 [ 8 | 7 [ 12| 7 | 3171183 5.7 [ 0.008] 0.034] 026mR125C10
2 | 6.66668] 1500 | 8.5 225 24| 24 [ 22| 2 [ 625]128] 12 [ 8 | 7 [ 11| 7 | 31.7 [1436.d 5.7 [ 0.008] 0.034] 026mR150C10
2 | 6.66668[1746.6] 8.5 262 | 24| 24| 22| 2 [ 62.5]125] 14 [ 8 | 7 [ 12| 7 | 3171683 5.7 [ 0.008] 0.034| 026MR175C10
2 | 6.66668| 2000 [ 8.5] 300 24 24| 22| 2 [ 62.5]125] 16 [ 8 | 7 [ 12| 7 | 3171936, 57 [ 0.009] 0.038] 026MR200c10
25| 8.33335| 500 [10.3] 60 [29] 2026 2 [625[125] 4 | o [10[ 15[ 9 | 35 | 430 | 7.7 [ 0.008] 0.032] 238mMR050C10
25| 8.33335| 1000 [10.3] 120 | 20 20 |26, 2 [ 62.5[125 9 [10]15] o | 35 | 930 [ 7.7 [ 0.009] 0.036] 206MR100C10
25| 8.33335] 1250 [10.3] 150 | 20] 29]26.9 2 [ 62.5[125] 10 | o [ 10[ 15| o [ 35 [ 1180] 7.7 [ 0.000] 0.036] 206MR125C10
2.5] 8.33335] 1500 [10.3] 180 [ 20[ 29]26. 2 [ 625[125] 12 | o [ 10[15] o [ 35 [ 1430] 7.7 [ 0.000] 0.036] 206MR150C10
25| 8.33335| 1750 [10.3] 210 | 29[ 20 |26.9 2 [ 62.5[125] 14 | 9 [ 10| 15[ 9 | 35 [ 1680] 7.7 [ 0.009] 0.036] 296mMR175C10
25| 8.33335| 2000 [10.3] 240 | 20 20 |26.9 2 [ 62.5[125] 16 | 9 [ 10| 15[ 9 | 35 [1930] 7.7 [ 0.01 [ 0.041] 236MR200C10
3 [10.00004 500 [10.3] 50 [29]29] 26| 2 [ 62.5[125] 4 [ o [10]15] 9 | 35 | 430 | 7.7 0.008] 0.032 036MRO50C10
3 [10.00002 1000 [10.3] 100 [ 20| 20| 26 | 2 [ 62.5[125 9 [10]15] 9| 35 [ 930 | 7.7 0.009] 0.037| 036MR100C10
3 [10.0000d 1250 [10.3] 125 20| 20 26 [ 2 [ 62.5]125] 10 [ 9 [10] 15] o | 35 [1180] 7.7 [ 0.009] 0.037 036MRI25C10
3 |10.00007 1500 [10.3] 150 [ 29[ 29| 26| 2 [ 62.5]125] 12 [ 9 [10] 15[ 9 | 35 [ 1430] 7.7 [ 0.009] 0.037| 03eMRI50CIO
3 [10.00004 1750 [10.3] 175 29[ 29| 26| 2 [ 62.5]125] 14 [ 9 [10] 15[ 9 | 35 [ 1680] 7.7 [ 0.009] 0.037| 036MRI75C10
3 [10.00007 2000 [10.3] 200[ 29[ 29| 26| 2 [ 62.5]125 16 [ 9 [10] 15[ 9 | 35 [1930] 7.7 | 0.01 [ 0.042 036MR200C10
4 [13.33339 506.6713.8] 38 [39] 30| 35| 3 [625[125 12[10] 15| 9 [ 333 433 | 7.7 [ 0.009] 0.034] 046MRo50C10
4 | 1333339 506.67/13.8] 38 [39]39] 35| 3 [ 625125 12| 14| 20] 13] 333 433 [ 12.7] 0.000] 0.034] "046mroO50CS0
4 [13.3333d 1000 [13.8] 75 [39] 39 35| 3 [ 625]125 12[10] 15| 9 | 333 [933.4] 7.7 0.01 | 0.04 | 046mr100CIO
4 [13.3333d 1000 [13.8] 75 [39] 39 35| 3 [ 625]125 12[14] 20| 13] 333 933.4] 1.7] 0.01 | 0.04 | 046mR100CSO
4 [13.333351253.3{ 13.8] 94 [39] 30| 35| 3 [ 625[125] 10 [12]10] 15[ 9 [ 33311860 7.7 0.01 | 0.04 | 0s6mRIZ5C10
4 [13.33335f1506.6{13.8] 113 | 39| 30 | 35| 3 [ 62.5[125] 12 [12] 10 15] 9 [ 333]1433d 7.7 0.01 | 0.04 | 0emr1S0CI10
4 [ 1333339 1760 [13.8] 132{30[ 39| 35| 3 [ 625[125] 14 [ 12| 10[ 15| o [ 333]1693.4 7.7 [ 0.01 | 0.04 | 0a6mr175C10
4 [ 1333339 2000 [13.8] 150 30[ 39] 35| 3 [ 625]125] 16 [12] 10[ 15] o [ 33.3]1933.4 7.7 [ 0.011] 0.045] 046mr200c10
5 |16.6666d 500 [17.4] 30 [49]39] 34| 3 |625[125] 4 [12]14] 20] 13] 37.5| 425 [ 11.7] 0.009] 0.034 os6MRO50CI0
5 |16.6666d 1000 [17.4] 60 [49(39] 34| 3| 625[125] 8 [12]14] 20] 13| 37.5] 025 [11.7] 0.01 | 0.04 | 0s6MRI00CIO
6 |20.00004 500 [20.9] 25 [59[ 49| 43| 3| 625[125] 4 [16] 18] 26]17] 37.5| 425 [ 15.7] 0.009] 0.034| osEMROS0CI0
6 |20.00003 1000 [20.9] 50 [ 59| 49| 43| 3 | 625]125] & [16] 18] 26] 17| 37.5| 925 [ 15.7] 0.01 | 0.04 | os6mRI00CIO
8 |26.66671 960 | 28| 36 [70] 79 71| 3| 60 [120] & [25]22]33]21] 120 | 720 [ 19.7] 0.011] 0.043] 0s6MRI100CIO
10 | 33.3333d 1000 [35.1] 30 [99] 99| 89| 3 [ 625[125] & [32] 33| 48] 32| 125 | 750 [ 19.7] 0.011] 0.043] 106MR100CIO
(1) Teeth Pitch Pt = Module x / cos (1931120 )

Page 22

(2) fp ts Single Pitch Error (3) Fts Total PitchError * Refer to the
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Rack with Helical Teeth

L1

Quality6C / Carbon Steel
Tooth Thickness Tolerance-22~ 0 em
RightHand Helical Teeth
Normalizing Heaflreatment
Teeth Ground, AllSides Milled

0T al il .
h o 1 I I I T
n 1
NN ik 1k Lol NI
Ll N \
d1 43
4o h
M| me [ |2 e Hno| | a |1 % nld|d2|t| a1 | n || f? RO | Ordercoder
1| 333334] 500 | 53] 150 15[ 15| 14| 2 [625[125] 4 [ 6| 5| 8| 5 | 30.3]439.4 57 [ 0.008] 0.029] 016CRO50C10
1 | 333334 1000 [ 5.3 300 15] 15[ 14| 2 [625[125] 8 [ 6| 5] 8 | 5| 30.3]939.4] 57 0.008]0.033] o16cr100C10
15| 5.00001| 500 [6.7[ 100 19[ 19]17.d 2 [625]125] 4 [ 8| 7 [11] 7 | 31.7[436.6] 5.7 | 0.008] 0.020] 136cRO50C10
15| 5.00001| 1000 | 6.7 | 200 [ 19| 19 [17.d 2 [ 625]125] 8 |8 | 7 [11] 7 | 31.7 [ 936.6| 5.7 | 0.008] 0.034| 136cR100C10
2 | 666668 500 |85 75 [24| 24| 22| 2 [625]128] 4 [ 8| 7 [11] 7 | 31.7[436.6] 5.7 [ 0.008] 0.020] 026cRO50C10
2 | 6.66668] 1000 | 8.5 150 [ 24| 24| 22| 2 [625(125] 8 |8 | 7 [11] 7 | 31.7 [ 9366 5.7 [ 0.008] 0.034] 026CR100C10
25| 8.33335] 500 [10.3] 60 [20] 29]26. 2 [625[125] 4 |9 [10[15] o[ 35 [ 430 | 7.7 | 0.008] 0.032] 236cros0c10
25| 8.33335] 1000 [10.3] 120 [ 20[ 29]26.5 2 [ 625]125] 8 | 9 [10[15] o [ 35 | 930 | 7.7 [ 0.000] 0.036] 236cr100C10
3 |10.00004 500 [10.3] 50 |29]29] 26| 2 [ 62.5[125] 4 |9 [10] 15[ 9 | 35 | 430 | 7.7 | 0.008] 0.032] 036CROS0C10
3 |10.00004 1000 [10.3] 100 [ 20| 20| 26 [ 2 [ 625[125] 8 [ 9 [10[15] o | 35 | 930 | 7.7 [ 0.009] 0.087] 036CR100CIO
4 [ 1333339 506.6713.8] 38 [39] 39| 35| 3 [625(125] 4 [12[ 10| 15] 9] 333] 433 | 7.7 | 0.009] 0.034] 0a6cros0C10
4 [ 1333339 1000 [13.8] 75 [30[39] 35] 3 [625[125] 8 [12[10[ 5] o [ 333]933.4] 77 [ 0.01 ] 0.04 | 046cr100C10

(1) Teeth Pitch Pt = Module X / cos (1931&20)

*

(2) fp ts Single Pitch Error (3) Fgs Total PitchError

For all models APEX also provides Rack without sctees. By ordering please change the 2nd last ombete position
Pl ease

from

ilo

t o

ioo.

al

22
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refer

to

page

14.




Quality 8H / Q&T Alloy Steel
Material Quenched and Tempered
Tooth Thickness Tolerance48~ 0 em
RightHand Helical Teeth
Teeth Milled / All Sides Milled

H LE L1

__h_D____ a 1l

" l ‘ 4 1 I i

g@g T it il

- - | .
PE\ . I i T i

f Ll /
el e o
M| RO [ 2T s | hoff| a | 1 |M9% hfar|d2|t|a]| 1 [a3]| 12 [ RO | Ordercode
2 | 6.66668| 500 | 89| 75 | 25| 24| 22| 2 |625|125| 4 | 8 | 7 | 11| 7 | 31.7] 436.6] 5.7 | 0.015] 0.057| 028HR050Q10
2 | 6.66668| 1000 | 8.9| 150 | 25| 24 | 22| 2 | 625| 125| 8 | 8 | 7 | 11| 7 | 31.7] 936.6] 5.7 | 0.016] 0.066] 028HR100Q10
2 | 6.66668|1246.67 8.9| 187 | 25| 24| 22| 2 | 62.5]| 125 10 8 7 | 11)] 7 |31.7/11183.3] 5.7 | 0.016] 0.066| 028HR125Q10
2 | 6.66668| 1500 | 89| 225 25| 24| 22| 2 | 62.5| 125] 12 8 7 | 11| 7 | 31.7]1436.6| 5.7 | 0.016| 0.066] 028HR150Q10
2 | 6.66668|1746.67 8.9| 262 | 25| 24| 22| 2 | 62.5| 125] 14 8 7 | 11| 7 | 31.7]1683.3] 5.7 0.016| 0.066] 028HR175Q10
2 | 6.66668| 2000 | 8.9| 300 | 25| 24 | 22| 2 | 625| 125| 16 | 8 | 7 | 11| 7 | 31.7|1936.6 5.7 | 0.018] 0.074] 028HR200Q10
3 | 10,0000 500 |10.6| 50 | 30| 29| 26| 2 | 62.5] 125 9 |10] 15| 9 | 35 | 430 | 7.7] 0.016] 0.063| 038HR050Q10
3 | 10.00004 1000 |10.6| 100 |30 [ 29| 26| 2 [ 625 125| 8 | 9 | 10| 15| 9 | 35 | 930 | 7.7| 0.018] 0.072| 038HR100Q10
3 110.00002 1250 |10.6] 125| 30| 29| 26| 2 | 62.5] 125 10 9110|15]| 9 35 | 1180 | 7.7] 0.018]| 0.072| 038HR125Q10
3 | 10.00004 1500 |10.6] 150 | 30| 29| 26| 2 | 62.5| 125] 12 | 9 | 10| 15| 9 | 35 | 1430 | 7.7] 0.018] 0.072| 038HR150Q10
3 |10.00004 1750 [10.6] 175 | 30| 29| 26| 2 | 62.5] 125] 14 | 9 | 10] 15| 9 | 35 | 1680 | 7.7] 0.018] 0.072| 038HR175Q10
3 | 10.00004 2000 |10.6| 200 |30 | 29| 26| 2 [ 625| 125| 16 | 9 | 10| 15| 9 | 35 | 1930] 7.7 | 0.019] 0.081] 038HR200Q10
4 | 13.33339 506,67 14.2] 38 | 40|39 | 35| 3 | 625| 125] 4 | 12| 10| 15| 9 | 33.3| 433 | 7.7] 0.018] 0.068] 048HRO50Q10
4 113.33339 1000 |14.2] 75 | 40| 39| 35| 3 |62.5|125| 8 12110 15| 9 | 33.3] 933.4| 7.7 0.019| 0.078] 048HR100Q10
4 113.333391253.3414.2] 94 | 40| 39| 35| 3 |625|125| 10 | 12|10 15| 9 | 33.3]1186.7] 7.7 ] 0.019]| 0.078| 048HR125Q10
4 | 13.333391506.6114.2] 113 ] 40| 39 | 35| 3 | 625 125] 12 | 12| 10| 15| 9 | 33.3| 1433.4 7.7 | 0.019] 0.078] 048HR150Q10
4 |13.33339 1760 |14.2] 132 40|39 | 35| 3 | 6255 125] 14 | 12| 10| 15| 9 | 33.3|1693.4 7.7 | 0.019] 0.078] 048HR175Q10
4 | 13.33339 2000 |14.2] 150 | 40|39 | 35| 3 | 6255 125] 16 | 12| 10| 15| 9 | 33.3|1933.4 7.7| 0.021 0.088] 048HR200Q10

(1) Teeth Pitch Pt = Module X /cos (19%31&20) (2) fp ts Single Pitch Error (3) Fgs Total Pitch Error
x For all models APEX also provides Rack without scteles. By ordering please change the 2nd last cabete position
from Al1l0 to AO0OO0. Please also refer to page 14.

Especially for the application without baslkpport.

Without alignment / baclsupport With alignment / backupport
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Rack with Helical Teeth

Quality 8 / Carbon Steel
Tooth Thickness Tolerance48~ 0 em
RightHand Helical Teeth
MaterialNormalized
Teeth Milled and all Sides Milled

H Lo L1 Vi

e [T a Il

" l ‘ 4 1 i i - £xt5*

gg—‘ T i ik Nl
=R B R

* o / ik
el e A

mo| Ro | i |2 [T e [ Hho|f| a | 1[N hfard2|t|a1| 1 |a3] 2 [ R® | ordercoder
1.5| 5.00001| 500 6 | 100 | 17| 17 |155| 2 | 62.5|125| 4 6 | 6|10 6 | 31.7| 436.6| 5.7] 0.015| 0.057| 1JO8RO50C10|
15| 5.00001| 1000 | 6 | 200 [ 17|17 [155] 2 [ 625]125| 8 |6 [ 6 [10] 6 |37 936.6[ 5.7 | 0.016 0.066| 1308R100C10
15| 5.00001| 1250 | 6 | 250 17| 17 [155] 2 [ 625 125| 10 [ 6 [ 6 [10] 6 |31.7|1186.6 5.7 | 0.016 0.066| 1308R125C10
15| 5.00001| 1500 | 6 | 300 | 17| 17 [155] 2 [ 625 125| 12 | 6 [ 6 [ 10] 6 [ 31.7|1436.6 5.7 0.016 0.066| 1308R150C10
1.5| 5.00001| 1750 6 | 350 | 17| 17 |155| 2| 625|125| 14 | 6 | 6 | 10| 6 | 31.7|1686.6 5.7 | 0.016] 0.066| 1JO8R175C10
15| 5.00001| 2000 | 6 | 400 [ 17| 17 [155] 2 [ 625 125| 16 | 6 [ 6 [ 10] 6 [31.7|1936.6 5.7 0.018] 0.074| 1308R200C10
2 | 666668 500 | 92| 75 [ 26| 24| 22| 2| 625[125] 4 [ 8|7 [11] 7 [31.7] 436.6] 5.7] 0.015] 0.057] 0208R050c10
2 | 6.66668| 1000 | 92| 150 [ 26| 24| 22 | 2| 62.5[125] 8 [ 8 | 7 [11] 7 [31.7] 936.6] 5.7] 0.016] 0.066] 0208rR100C10
2 | 6.66668|1246.67 9.2 | 187 | 26| 24| 22| 2|625|125] 10 | 8 | 7 | 11| 7 | 31.7|1183.3] 5.7 | 0.016] 0.066| 0208R125C10
2 | 6.66668| 1500 | 92| 225 | 26| 24| 22 | 2 [ 625]125] 12 | 8 | 7 [11] 7 [ 31.7]1436.6 5.7 [ 0.016] 0.066] 0208rR150C10
2 | 6.66668|1746.67 9.2 | 262 | 26| 24| 22 | 2|625|125| 14 | 8 | 7 | 11| 7 | 31.7|1683.3] 5.7 | 0.016| 0.066| 0208R175C10
2 | 6.66668| 2000 | 92| 300 26 | 24| 22 | 2 [ 625]125] 16 | 8 | 7 [11] 7 [31.7]1936.6 5.7 [ 0.018] 0.074] 0208r200c10
25| 833335 500 |106] 60 [ 30| 29 [26.5] 2 [ 625125 4 |9 [10[15] o | 35 | 430 [ 7.7 0.016] 0.062| 2108R050C10
25| 833335 1000 [10.6] 120 [ 30| 29 [26.5] 2 [ 625 125| & | 9 [10[ 15[ o | 35 | 930 [ 7.7 0.018] 0.072| 2308R100C10
2.5] 8.33335| 1250 [10.6/ 150 | 30| 29 |26.5| 2 | 62.5|125| 10 | 9 |10| 15| 9 35 | 1180 | 7.7 | 0.018] 0.072| 2JO08R125C10|
2.5] 8.33335| 1500 [10.6/ 180 | 30| 29 26.5| 2 | 625|125 12 | 9 |10| 15| 9 35 | 1430 | 7.7 | 0.018] 0.072| 2JO8R150C10|
2.5] 8.33335| 1750 |10.6/ 210| 30| 29|26.5| 2| 625|125 14 | 9 |10| 15| 9 35 | 1680 | 7.7 | 0.018] 0.072| 2JO8R175C10|
2.5] 8.33335| 2000 [10.6/ 240 30| 2926.5| 2| 625|125 16 | 9 |10| 15| 9 35 | 1930 | 7.7 | 0.019] 0.081| 2JO8R200C10|
3 |10.00004 500 | 11| 50 [ 31|29 26 | 2[625[125| 4 | o [10[15] o | 35 | 430 | 7.7 0.016] 0.063| 0308r050C10
3 |10.00004 1000 | 11 | 100|31] 29 26 | 2| 625]125 9 [10] 15[ 9 [ 35 | 930 | 7.7] 0.018] 0.072| 0308R100C10
3 |10.00004 1250 | 11 | 125[ 31| 29| 26 [ 2 [ 625 125| 10 [ 9 [10[ 5] o | 35 | 1180 | 7.7 | 0.018] 0.072| 0308R125C10
3 |10.00004 1500 | 11 | 150 | 31| 29| 26 [ 2 [ 625 125| 12 | o [10[ 15[ o | 35 | 1430 | 7.7 0.018] 0.072 0308r150c10
3 |10.00004 1750 | 11 | 175| 31| 29| 26 | 2 [ 625 125| 14 | o [10[ 15[ o | 35 | 1680 | 7.7 0.018] 0.072| 0308rR175C10
3 |10.00004 2000 | 11 | 200 | 31| 29| 26 [ 2| 625 125| 16 | o [10[ 15] o | 35 | 1930 | 7.7 0.019] 0.081| 0308r200c10

(1) Teeth Pitch Pt = Module X/ cos (1931@20) (2) fp ts Single Pitch Error  (3) EpTotal Pitch Error
x For all models APEX also provides Rack without sctedes. By ordering please change the 2nd last cmete position
from A10 to A0O. Pl ease also refer to page 14.
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Quality 8 / Carbon Steel
Tooth Thickness Tolerance48~ 0 em
RightHand Helical Teeth
MaterialNormalized
Teeth Milled and all Sides Milled

H Lo L1 7
e [T al Il
" l ‘ 4 1 i i - x4
gg—‘ i i i Nl
=R B LN
* o / ik
el e A
mo| Ro | i |2 [T e [ Hho|f| a | 1[N hfard2|t|a1| 1 |a3] 2 [ R® | ordercoder
4 1333339 506.67|14.5] 38 [ 41|39 35| 3[625[125| 4 [12]10[ 15[ o [333| 433 | 7.7 0.018] 0.068| 0a08ros0C10
4 |13.33334 1000 [145 75 [ 41|39 35 |3 [625]125| & [12]10[ 15[ o [333| 033.4] 7.7 0.019] 0.078| 0a08r100c10
4 |13.33334 1000 |145| 75 [ 41|39 35| 3 [625[125] 8 [12] 14 20 13]33.3] 933.4[11.7] 0.019] 0.078| 0a08r100CS0
4 |13.333341253.34 145 94 [ 41|39 35| 3 [625[125| 10 [12]10] 15[ o [333[1186.] 7.7 0.019] 0.078 0a08r125C10
4 |13.33331506.67 145 113 ] 41| 39| 35 [ 3 [ 625 125| 12 [ 12]10] 15[ o [333[1433.4 7.7 0.019] 0.078] 0a08r150c10
4 |13.33331506.67 145 113 [ 41| 39| 35 [ 3 [ 62.5[125] 12 [12] 14 20| 13] 33.3] 1433.411.7] 0.019] 0.078| 0a08r150CS0
4 |13.3333] 1760 [14.5[ 132 41{ 39| 35 [ 3 [ 625]125| 14 [12]10] 15] o [ 33316934 7.7 0.019] 0.078 0a08r175C10
4 [13.33334 2000 [14.5] 150 [ 41{ 39| 35 [ 3 [ 625 125| 16 [ 12]10] 15] o [ 33319334 7.7 0.021] 0.088 0408r200c10
4 [13.33334 2000 [14.5] 150 [ 41{ 39| 35 [ 3 [ 625[125] 16 [12] 14 20 13] 33.3] 1933.411.7] 0.021] 0.088| 0408r200cs0
5 [16.6666d 500 |17.7] 30 50| 39| 34 | 3| 625[125] 4 [12]14]20]13]37.5] 425 [11.7] 0.018] 0.068] 0508ROSOC10
5 |16.66664 1000 [17.7] 60 | 50[ 39| 34| 3| 625]125 12|14 20| 13] 37.5] 925 [11.7] 0.019] 0.078] 0508R100C10
5 |16.66669 1250 |17.7] 75 | 50 | 39| 34 | 3| 6255|125 10 |12] 14| 20| 13| 37.5] 1175 [11.7] 0.019] 0.078 0508R125C10
5 |16.66664 1500 |17.7] 90 [ 50| 39| 34 |3 [625]125| 12 [12]14] 20] 13| 37.5] 1425 [11.7] 0.019] 0.078 0s08R150C10
5 |16.66669 1750 |17.7| 105 | 50 | 39| 34 | 3| 625|125 14 |12] 14| 20| 13| 37.5] 1675 [11.7] 0.019] 0.078 0508R175C10
5 |16.66669 2000 |17.7| 120 | 50| 39| 34 | 3| 62.5|125| 16 | 12| 14| 20| 13| 37.5| 1925 |11.7| 0.021| 0.088] 0508R200C10
6 |20.00003 500 |21.3|] 25 | 60|49 43| 3|625|125| 4 |16|18| 26| 17| 37.5| 425 |15.7] 0.018| 0.068| 0608RO50C10
6 |20.00003 1000 |21.3| 50 | 60| 49| 43| 3|62.5]|125 16|18 26| 17| 37.5| 925 |15.7] 0.019]| 0.078| 0608R100C10
6 |20.00003 1260 |21.3| 63 | 60| 49| 43| 3|625|125| 10 |16|18| 26| 17| 37.5| 1185 |15.7| 0.019| 0.078| 0608R125C10
6 2000004 1500 [21.3 75 [ 60| 49| 43 | 3| 62.5|125] 12 [ 16| 18| 26| 17] 37.5] 1425 [15.7] 0.019] 0.078] 0608R150C10
6 |20.00004 1760 |21.3| 88 | 60| 49| 43 | 3| 62.5|125] 14 [ 16| 18| 26| 17] 37.5] 1685 |15.7] 0.019] 0.078] 0608R175C10
6 |20.00004 2000 |21.3[ 100 [ 60| 49| 43 | 3| 62.5|125] 16 [ 16| 18| 26| 17] 37.5] 1925 [15.7] 0.021] 0.088] 0608R200C10
8 |26.6667] 480 |28.7] 18 [ 81| 79| 71 3| 60 [120| 4 [25]22]33] 21| 120 240 [19.7] 0.021] 0.073 0s08ros0C10
8 |26.6667] 960 |28.7] 36 |81 79| 71| 3] 60 | 120 25| 22| 33] 21| 120 720 [19.7] 0.022] 0.084| 0808r100C10
8 |26.6667] 1200 |28.7] 45 [ 81| 79| 71 3| 60 [120| 10 [25]22]33] 21| 120 960 [19.7] 0.022] 0.084| 0s08R125C10
8 |26.6667] 1440 |28.7 54 [ 81| 79| 71| 3| 60 [120| 12 [25] 22 33] 21| 120 | 1200 [ 19.7] 0.022] 0.084 0808rR150C10
8 |26.6667] 1680 |28.7] 63 [ 81| 79| 71 3| 60 [120| 14 [25] 22 33] 21| 120 1440 [ 19.7] 0.022] 0.084 0808R175C10
8 |26.6667] 1920 [28.7] 72 [ 81| 79| 71| 3| 60 [120| 16 [ 25] 22 33] 21| 120 1680 [19.7] 0.024] 0.005| 0808R200c10
10 [33.33334 1000 |35.5] 30 |100] 99 | 89 | 3| 625125 & [32]33] 48] 32| 125 750 [19.7] 0.022] 0.084| 1008R100c10
12[40.00004 1000 |42.6] 25 |120]120[ 108] 3 | 40 | 125 40| 39 58| 38 [102.9 750 [19.7] 0.026 0.09 | 1208r100c10

(1) Teeth Pitch Pt = Module X/ cos(1931&20)

*

from

ilo

t o

ioo.

Pl

ease

(2) fp ts Single Pitch Error  (3F@s Total Pitch Error
For all models APEX also provides Rack without scteles. By ordering please change the 2nd last crmtefe position
SO

al
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Rack with Helical Teeth

Teeth Milled and Induction Hardened
All Sides Milled

Quality 10 / Carbon Steel

Tooth Thickness Tolerance90~ 0 em
RightHand Helical Teeth

il

Fx45°

d3
hl .
M| Ao | ot |2 [T e | Hnoff| a1 |9 nld|d2|t|a1| 1 |d3| KD | RO | OrderCode
15[ 5.00001] 500 | 6 [100]17[17]155]2]625[125] 4 |6 |6 |10 6|317]4366]57]0.034] 0.128] 1310R050c1
15[ 500001 1000 | 6 [200]17[17]155]2[625[125] & |6 |6 |10 6|31.7]9366] 57]0.037] 0.148] 1310R100c1
15[ 5.00001| 1250 | 6 [250]17[17]155]2|62.5[125] 10 | 6 | 6 | 10| 6 [31.7]1186d 57]0.037] 0.148] 1910R125C1
15[ 5.00001] 1500 | 6 [300]17[17]155]2|625[125] 12| 6 [ 6 | 10| 6 [31.7]1436d 5.7] 0.037] 0.148] 1310R150c1]
15[ 5.00001| 1750 | 6 [3s0]17[17]155]2|62.5[125] 14 | 6 [ 6 | 10| 6 [31.7]1686d 5.7] 0.037] 0.148] 1910R175C1
15[ 5.00001] 2000 [ 6 [400]17[17]155]2|625[125] 16 | 6 | 6 | 10 6 [31.7]1936d 5.7]0.041] 0.167] 1910R200c1]
2 | 6.66668] 500 | 92| 75 26| 24| 22 [2]625[125] 4 |8 | 7 [ 11| 7 [317] 4365657 0.034] 0.128] 0210R050c10
2 | 666668 1000 [ 02 [ 150] 26[24] 22 2] 62.5] 125 8 | 7|11 7]317]036.6]57]0.037] 0.148] 0210R100C10
2 | 6.06668] 1246.67] 9.2 [ 187 [ 26| 24| 22 [2]625]125] 10 | 8 | 7 [ 11| 7 [317]1183d 5.7 0.037] 0.148] 0210R125C10
2 | 666668 1500 | 9.2 [ 225] 26| 24| 22| 2| 62.5] 125 12 | 8 | 7 [ 12| 7 [ 31.7]1436.d 5.7] 0.037] 0.148] 0210R150C10
2 | e.66668] 1746.67] 9.2 [ 262] 26| 24| 22 [ 2| 62.5] 125] 14 | 8 | 7 [ 12| 7 [ 31.7]1683d 5.7] 0.037] 0.148] 0210R175C10
2 | 6.66668] 2000 | 9.2 [ 300] 26| 24] 22| 2[62.5] 125 16 | 8 | 7 [ 12| 7 [ 31.7]1936.d 5.7 0.041] 0.167] 0210R200C10
25[ 8.33335] 500 |106| 60 [30[20]265|2]625] 125 9 [10]15] 9| 35 | 430 [ 7.7 0.036] 0.130] 2310R050C10
25] 8.33335] 1000 | 106 120] 30 29]26.5] 2| 62.5] 125 9 [10]15] 9| 35 | 930 [ 7.7 0.030] 0.16 | 2310R100C10
25] 8.33335 1250 | 106] 150 | 30| 20 [26.5 2] 62.5] 125 10 [ 9 [10[ 15[ 0| 35 [ 1180] 7.7] 0.030] 0.16 | 2010R125C10
25| 8.33335] 1500 | 106] 180 | 30| 20 [26.5| 2] 62.5] 125] 12 [ o [10[ 15[ 0| 35 [ 1430] 7.7] 0.030] 0.16 | 2310r150c10
25| 8.33335] 1750 | 106] 210] 30{ 20 |26.5| 2] 62.5] 125] 14 [ o [10[ 15[ o | 35 [ 1680] 7.7] 0.030] 0.16 [ 2010R175C10
25| 8.33335] 2000 [ 106] 240 30] 20265 2] 62.5] 125] 16 [ o [10[ 15[ 9| 35 [ 1930] 7.7] 0.043] 0.181] 210R200c10
3 [1000004 500 | 11 [ 50 [31]20] 26 [2]625] 125 9 [10]15] o 35 | 430 [ 7.7 0.036] 0.14 | 0310R050C10
3 [10.00004 1000 | 11 | 100 | 31|20 26 [2] 625 125 9 [10]15] 9| 35 | 930 [ 7.7 0.030] 0.162| 0310R100C10
3 [10.00004 1250 | 11 | 125 31|20 26 [2]625|125] 10 [ 9 [10]15] 9| 35 [ 1180] 7.7] 0.030] 0.162] 0310R125C10
3 [10.00004 1500 | 11 | 150 | 31|20 26 [2]625|125] 12 [ o [10]15] 9| 35 [ 1430] 7.7] 0.030] 0.162] 0310R150C10
3 [10.00004 1750 | 11 | 175 31|20 26 [2]62.5|125] 14 [ o [10[15] o | 35 [ 1680 7.7] 0.030] 0.162] 0310R175C10
3 [10.00004 2000 | 11 [ 200 31| 20| 26 [2]625|125] 16 [ o [10]15] o | 35 [ 1930] 7.7] 0.043] 0.182] 0310R200c10

(1) TeethPitch Pt = Module X / cos(1931&120)

(2) fp ts Single Pitch Error

(3Fps Total PitchError

x For all models APEX also provides Rack without sctedes. By ordering please change the 2nd last catefe position
ease
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Quality 10 / Carbon Steel
Tooth Thickness Tolerance90~ 0 em
RightHand Helical Teeth
Teeth Milled and Induction Hardened
All Sides Milled

Fx45°

d3

Ro | o [z M s W fholf| a| 1 [R% h|d1|d2|t|a1t| 1 |d3| 2 R | OrdercCode

13.33334 506.67 | 14.5] 38 | 41|39 35 6251125 4 |12|10| 15| 9 |33.3]| 433 | 7.7| 0.04 | 0.151| 0410R050C10
13.33339 1000 | 145] 75 |41]|39] 35 6251125 8 |12|10| 15| 9 | 33.3| 933.4| 7.7 | 0.043| 0.175| 0410R100C10
13.33339 1000 | 14.5] 75 |41]|39] 35 62.5|1125( 8 | 12| 14| 20|13|33.3| 933.4(11.7| 0.043| 0.175| 0410R100CSQ
13.33334 1253.34| 14.5] 94 | 41]|39]| 35 62.51 125 10 | 12| 10| 15| 9 | 33.3|1186.74 7.7 | 0.043| 0.175| 0410R125C10
13.33339 1506.67| 14.5] 113 | 41|39 35 6251125 12 | 12| 10| 15| 9 | 33.3|1433.4 7.7 | 0.043| 0.175| 0410R150C10
13.33339 1506.67| 14.5] 113 | 41| 39| 35 62.5|1125( 12 | 12| 14| 20| 13| 33.3|1433.411.7| 0.043| 0.175| 0410R150CSQ
13.33339 1760 | 14.5| 1324139 35 625|125 14 | 12| 10| 15| 9 | 33.3|1693.4 7.7 | 0.043| 0.175| 0410R175C10
13.3333§ 2000 | 14.5| 150 | 41139| 35 62.5|125( 16 | 12| 10| 15| 9 | 33.3|1933.4 7.7 | 0.047| 0.197| 0410R200C10
13.3333§ 2000 | 14.5| 15041139 35 62.5| 125 16 | 12| 14| 20| 13| 33.3|1933.411.7| 0.047| 0.197] 0410R200CS0O
16.66669 500 | 17.7] 30 | 50|39 34 62.5|1125| 4 | 12| 14| 20|13|37.5| 425 |11.7| 0.04 | 0.151| 0510R050C10
16.66669 1000 | 17.7| 60 | 50| 39| 34 62.5|1125| 8 | 12| 14| 20|13 37.5] 925 [11.7| 0.043| 0.175| 0510R100C10
16.66669 1250 | 17.7| 75 | 50|39 34 62.51 125 10 | 12| 14| 20| 13| 37.5] 1175|11.7| 0.043| 0.175| 0510R125C10
16.66669 1500 | 17.7] 90 | 50| 39| 34 62.51125| 12 | 12| 14| 20| 13| 37.5| 1425|11.7| 0.043| 0.175| 0510R150C10
16.66669 1750 | 17.7] 105| 50| 39| 34 62.5|1125| 14 | 12| 14| 20| 13| 37.5| 1675|11.7| 0.043| 0.175| 0510R175C10
16.66669 2000 | 17.7] 120| 50| 39| 34 62.51125| 16 | 12| 14| 20 | 13| 37.5] 1925|11.7| 0.047| 0.197| 0510R200C10
20.00003 500 |21.3] 25 |60]|49] 43 6251125 4 |16|18| 26|17 37.5| 425 |15.7] 0.04 | 0.151| 0610R050C10
20.00003 1000 | 21.3| 50 | 60|49 43 625|125 8 | 16|18 26| 17| 37.5| 925 |15.7] 0.043| 0.175| 0610R100C10
20.00003 1260 | 21.3| 63 | 60|49 43 62.5| 125 10 | 16| 18| 26 | 17| 37.5| 1185]15.7] 0.043| 0.175| 0610R125C10
20.00003 1500 | 21.3| 75 | 60|49 43 62.5|125( 12 | 16| 18| 26 | 17| 37.5| 1425]15.7] 0.043| 0.175| 0610R150C10
20.00003 1760 | 21.3] 88 | 60| 49| 43 62.5|1125| 14 | 16| 18| 26 | 17| 37.5] 1685 |15.7| 0.043| 0.175| 0610R175C10
20.00003 2000 | 21.3] 100| 60| 49| 43 62.5|1125| 16 | 16| 18| 26 | 17| 37.5] 1925 |15.7| 0.047| 0.197| 0610R200C10
26.66671] 480 |28.7] 18 |81|79]| 71 60 | 120 4 | 25]|22|33|21| 120 | 240 |19.7] 0.046| 0.163| 0810R050C10
26.66671] 960 |28.7] 36 |81]|79]| 71 60 | 120 8 |25]|22|33|21| 120| 720 |[19.7] 0.049| 0.188| 0810R100C10
26.66671] 1200 | 28.7] 45 |81|79]| 71 60 | 120| 10 | 25] 22| 33| 21| 120 | 960 |19.7] 0.049| 0.188| 0810R125C10
26.66671] 1440 | 28.7] 54 |81|79]| 71 60 | 120 12 | 25] 22| 33| 21| 120 | 1200 |19.7] 0.049| 0.188| 0810R150C10
26.66671] 1680 |28.7] 63 |81|79]| 71 60 | 120| 14 | 25]| 22| 33| 21| 120 | 1440|19.7] 0.049| 0.188| 0810R175C10
26.66671 1920 | 28.7| 72 |81|79| 71 60 | 120| 16 | 25| 22| 33|21 120 | 1680]19.7] 0.053| 0.212] 0810R200C10
33.33339 1000 | 35.5] 30 |100f 99| 89 625|125 8 |32]|33|48(32]| 125| 750 |19.7] 0.049| 0.188| 1010R100C10
12 | 40.00009 1000 | 42.6| 25 [120{120|108|3| 40 |125| 8 | 40| 39|58 |38|102.5 750 |19.7| 0.059] 0.202| 1210R100C10

(1) TeethPitch Pt = Module X / cos(1931@20) (2) fp ts Single Pitch Error  (3f@s Total PitchError
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x For all models APEX also provides Rack without scteles. By ordering please change the 2nd last crtefe position
from Ald0 to A0OOO. Please also refer to page 14.
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Rack with Helical Teeth
( with LinearGuide Interface, 90Type )

L2

L1

Quality 6 / Carbon Steel
Tooth Thickness Tolerance22~ 0 em
RightHand Helical Teeth
Teeth Induction Hardened and Ground
All Sides Ground

E|:| Fxd5 49’?“"‘\;
D7 l N AT e
42w [0 ¢ o ¢ o ¢ &+ &+ ||§ 22
FxLS‘
*
mn| RO Lo f 2 [T s i | o [f]al 1| b |pa|d2| t |a1| d3| 4® | RO | Ordercode

2 | 6.66668|480|6.7| 72 |19(19.50/17.50| 1 |10|60| 8 75145|75]|53|30| 4.5 |0.008|0.029| 0206R050C10A1
2 | 6.66668|960| 6.7 | 144 | 19]19.50{/17.50] 1 |10|60| 16 | 75| 45| 7.5 5.3]|30]| 4.5 ]0.008|0.034| 0206R100C10A1
2 | 6.66668|480| 85| 72 |24|24.50/2250| 1 |10|60| 8 10.01 6.0 9.5 85| 30| 6.0 | 0.008]| 0.029| 0206R0O50CS0A1
2 | 6.66668|960| 85| 144 |24 |24.50/2250] 1 |10|60| 16 |10.01 6.0] 95| 85]30] 6.0 | 0.008] 0.034| 0206R100CSOA1
3 110.00002 480]10.3| 48 |29]29.75/26.75| 2 |10|60| 8 11.5| 7.0 |11.0/ 9.0 | 30| 7.0 | 0.008| 0.032] 0306R0O50C10A1
3 |10.00002 960 (10.3] 96 |29 |29.75|26.75] 2 |10|60| 16 |11.5| 7.0 (11.01 9.0 30| 7.0 | 0.009| 0.037| 0306R100C10A1
4 113.33339480|13.8] 36 |39]39.75/35.75] 2 |20]|80]| 6 14.0(110.0|15.01 9.0 | 40| 10.0] 0.009| 0.034| 0406R050C10A1
4 113.33339960|13.8f 72 |39]39.75/35.75| 2 | 20|80 | 12 |14.0|10.0{15.0/ 9.0 | 40| 10.0| 0.010| 0.040| 0406R100C10A1
4 113.33339480|13.8] 36 |39]48.75/44.75] 2 |20|80]| 6 17.0110.0|15.01 9.0 | 40| 10.0] 0.009| 0.034| 0406R050CS0A1
4 113.33339960|13.8| 72 |39|48.75/44.75| 2 |20]|80| 12 |17.0|{10.0/15.01 9.0 140 10.0] 0.010| 0.040| 0406R100CS0OA1
4 113.33339840|17.4f 63 |49 ]58.00/54.001 2 | 30 |105] 8 |22.5|14.0/120.0/13.01 60 14.0] 0.009| 0.034| 0406R084CS0A1

Quality 8 / Carbon Steel

Tooth Thickness Tolerance-48 ~ Oem

RightHand Helical Teeth

MaterialNormalized

Teeth Milled and all Sides Milled
M| RO e |2 |7 | W | ho |ffal 1| n |d1|d2| t [a1| a3 | §2 | RO | Ordercode

2 | 6.66668] 1920 7.1 | 288 | 20 | 19.50| 1750 1|10| 60| 32 | 75|4.5| 75| 53| 30| 4.5 | 0.018] 0.074| 0208R200C10A1
2 | 6.66668] 1920| 8.9 | 288 | 25| 24.50| 22.50/ 1| 10| 60| 32 |10.0] 6 | 95| 85| 30| 6.0 | 0.018| 0.074| 0208R200CS0A1
3 |10.00004 1920/10.6] 192 | 30| 29.75|26.75| 2| 10| 60| 32 |11.5| 7 |11.0/ 9.0| 30| 7.0 | 0.019| 0.081| 0308R200C10A1
4 |13.333391920| 14.2| 144 | 40| 39.75(35.75| 2|1 20| 80| 24 |14.0| 10|15.0f 9.0 40| 10.0| 0.021| 0.088| 0408R200C10A1
4 |13.3333941920| 14.5| 144 | 41 |48.75|44.75| 21 20| 80| 24 |17.0/ 10|15.0f 9.0 40| 10.0| 0.021] 0.088| 0408R200CS0A1

(1) Teeth Pitch Pt = Module x / cos (193120

)

(2) fp s Single Pitch Error (3) Fs Total PitchError
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Rack with Helical Teeth
( with LinearGuide Interface, 180Type )

L2

Quality 6 / Carbon Steel
Tooth Thickness Tolerance22~ 0 em
RightHand Helical Teeth
Teeth Induction Hardened and Ground
All Sides Ground

I ! 1 N/
& & G ; & /J{/gi?
- @ on @©n o
1 _alh
M| RO || 2 [T e Ho [ ho [ffa| 1 M€ n a1 d2|t|at|m3fn3| B |42 | R | Ordercode

2 | 6.66668| 960| 6.7 | 144 |19]|19.50] 17501 1 |110| 60| 16 | 75| 6| 95| 6 |30| M4 | 7.5 8.0 | 0.008]| 0.034| 0206R100C10A2
2 | 6.66668]| 960| 8.5 | 144 |24|24.50,22.50) 1 | 10| 60| 16 |10.0f 7 |11.0/ 7 | 30| M5 | 10.0] 11.0] 0.008| 0.034| 0206R100CS0ApP
3 110.00004 960] 10.3| 96 |29]29.75 26.75|1 2 | 10| 60| 16 |11.5{10]|15.00 9 | 30| M6 | 11.5] 13.5] 0.009| 0.037| 0306R100C10A2
4 113.33339 960| 13.8| 72 |39]39.75 35.751 2 | 20| 80| 12 |14.0/12]18.0]12]| 40| M8 | 14.0] 16.0/ 0.010] 0.040| 0406R100C10A2
4 113.33334 960| 13.8| 72 |39|48.7544.751 2| 20| 80| 12 |17.0)12|18.0/12| 40| M8 | 17.0| 16.0| 0.010] 0.040| 0406R100CSOApR
4 [13.33339 840[ 17.4| 63 |49]58.0054.00| 2 | 30 [105| 8 |[22.5|14]20.0|13| 60| M12| 22.5| 25.0] 0.009| 0.034| 0406R084CSOAR
Quality 8 / Carbon Steel

Tooth Thickness Tolerance48 ~ Oem
RightHand Helical Teeth

MaterialNormalized

Teeth Milled and all Sides Milled
M| R® | La 2 [T | H | ho [ffaf 1[N nd1|d2|t[a1|m3[n3| T38| %2 | R | Ordercode

2 | 6.66668]1920| 7.1 | 288 |20/19.50{17.50] 1 |1 10|60) 32 | 75|61 95| 6|30|M4]| 75| 8.0] 0.018] 0.074] 0208R200C10A2
2 | 6.66668|1920| 8.9 | 288 | 25(24.50/22.50 1 | 10| 60| 32 |10.0) 7 |11.0] 7 | 30 | M5|10.0] 11.0] 0.018] 0.074] 0208R200CS0AZ

3 110.00002 1920| 10.6] 192 |30|29.75/26.75 2 | 10| 60| 32 |11.5/10|15.0f 9 | 30 | M6]11.5] 13.5| 0.019| 0.081] 0308R200C10A2

4 113.33335 1920] 14.2| 144 140|39.75/35.75 2 | 20| 80| 24 |14.0{12|18.0{ 12| 40 | M8]14.0| 16.0| 0.021 | 0.088] 0408R200C10A2

(1) Teeth Pitch Pt = Module x / cos (1931&20)

(2) fp s Single Pitch Error (3) Fts Total Pitch Error
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APEX High Precision Pinion

APEX Pinion Series

A : CurvicPlate / Pag82 B : Welded Plate / Padg¥r

ﬂ"’
>

D : DIN 5480 / Pagd8 E . Keywayw/o ShrinkDisc / Pageb0
F . Keyway w. or w/o ShrirdDisc / Pageb2

G : Long Shaft w. Keyway / Page 59 H : Long Shaft without Keyway / Page 61
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APEX PiniorCurvic Plate

Advantages of Curvic Coupling

U All-Teeth-Coupling between
pinion and gearbox
A Zero backlash
A Automatic concentricity
A High torque transmission
U The RoundOut of the gearbox
pinion-set can be adjusted by
switching the curvic positions.
U Quick assembly and disassembly
or replacement
U More suitable pinion teetimo.
can be chosen, without
interference with screwing.
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Pinion Order Code

Example:A 02 L 14 B 031

or

A 02 L 14 B 031
PCD of Screw Holes or
DIN 5480 Teeth No.
Internal Diameter
SubSeries according to Fig.
A = Fig. A
B = Fig.B
C = Fig.C
Pinion Teeth No.
Teeth Angle
L = LeftHand Helicall931¢120
1* = Straight
ModuleNo.
1~12
The noninteger module no.
will be given in alphabet.
Series

A = CurvicPlate

B = Welded Plate

C = Teeth Plate

D = DIN 5480

E ,F = Keyway

G = Long Shaft w. KW
H = Long Shaft w/o KW
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Pinion with Helical Teeth
( Interface :CurvicPlate / EN ISO 9409-A)

Quality DIN 4 /Alloy Steel
Tooth Thickness Tolerance : e24

LeftHand Helical Teeth

CaseHardened andeeth Ground

Bolt Circle @ 31.5

B1 B2
L1 7.4 g
Fig. B
Order Code
Mn | z¥ x@ de® d@ dw® | B1 | B2 L1 L@ Fig —
Set Pinion only
2 17 | 0.441|41.84] 36.075|37.84] 26 15 41 | 113.333|] B A02L17B031 A02L17
Bolt Circle @ 50
B1 B2
g
L1 10 g
Fig. B
Order Code
Mn | z® x® def d® dw® | B1 | B2 L1 L® Fig —
Set Pinion only
2 20 | 0.390|48.00| 42.441144.00 26 15 41 | 133.334| B A02L.20B050 A02L20
17 | 0.441162.76 54.113|56.76] 31 15 46 | 170.000f B A03L17B050 AO03L17
Bolt Circle @ 63
B1 B2
 5°(16X)
-

Order Code
Mn | 22| x® | d&® d® |dw®| B1 | B2 | L1 L® Fig —
Set Pinion only
15.0] 41.0 A A02L20A063
2 | 20 |1 0.390| 48 | 42.441| 44 | 26 133.334 A02L.20
19.5]| 45.5 C A02L20C063
15.0| 46.0 A AO03L20A063
3 | 20| 0.390| 72 | 63.662] 66 | 31 200.000| A03L20
19.5| 50.5 C A03L20C063

(1) Number of teeth  (2) Profile modification factor  (3) Diameter of addendum circle  (4) Pitch circle diameter
(5) Working pitch circle diameter  (6) Pitch circle length L x d
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Quality DIN 4 /Alloy Steel
Tooth Thickness Tolerance : e24

LeftHand Helical Teeth

CaseHardened andeeth Ground

Bolt Circle @ 80

B1 B2

-
88 3 g 3
L1 14.3 E
Fig. C
Order Code
Mn | 29| x® | d&® d® |dw®| B1 | B2 | L1 L@ Fig —
Set Pinion only
A A03L18A080
, 18 | 0.118| 64 | 57.296f 58 | 31 | 21.5| 52.5| 180.000 C A03L18C080 A0O3L18
A AO03L20A080
20 | 0.390| 72 | 63.662| 66 | 31 | 21.5| 52.5| 200.000 C A03L20C080 A03L20
<l A A04L19A080
4 |19 | 0.410]91.92 80.639(83.92] 41 | 21.5| 62.5| 253.335 C AOALL19C080 A04L19
Bolt Circle @ 125
30‘(7?4\’ B1 B2 B1 B2
)
/DB - =
(& %)
,‘\':dh:‘)\ gz g gz § g
VNI BI1kn
S 553 3
Nc2Sox - 3
L1 Ls.s g L1 I19 g
Fig. A Fig. C
Order Code
Mn. | z® x® | da® d® |dw®| B1 | B2 | L1 L® Fig —
Set Pinion only
A AO04L18A125
. 18 | 0.638| 89.5| 76.394| 81.5| 41 | 29 | 70 | 240.000 C AOAL18C125 A04L18
A A04L20A125
20 | 0.190| 94.4| 84.883| 86.4| 41 29 70 | 266.667 C A0AL20C125 A04L20
A AO5L19A125
5 19 | 0.400[114.8/100.799104.8f 51 | 29 | 80 | 316.666 AO5L19
C A05L19C125
Bolt Circle @ 140 /@ 145
B1 B2 B2 B1 B2
u] u
]
= 25==!
L1 L1 |m § L |27 §|
Fig. C
Order Code
Mn | 20 x@ | da® d® |dw®| B1 | B2 | L1 L® Fig —
Set Pinion only
A AO5L18A140
18 | 0.251108.0f 95.493| 98.0| 51 | 38 | 89 | 300.000] B A05L18B140 A05L18
5 Cc A05L18C145
A AO5L19A140
19 | 0.400]114.8/100.798104.8 51 38 89 | 316.667| B A05L19B140 AO05L19
C A05L19C145
A AO6L19A140
6 19 | 0.404|137.8/120.959125.8] 61 38 99 | 380.000| B A06L19B140 AO06L19
C A06L19C145

w
~




Pinion with Helical Teeth

( Interface : Curvic Plate / EN ISO 94Q9A )

Bolt Circle @ 160 /& 166

B1

B2

Quality DIN 4 /Alloy Steel
Tooth Thickness Tolerance : e24
LeftHand Helical Teeth
CaseHardened andeeth Ground

B1 B2
— ]
g s ol gl e
B g s 88 3 i g8
g
:l T=
st §| L1 31.5
Fig. C
Order Code
Mn. | Z% x® de? d® dw® | B1 | B2 | L1 L® Fig —
Set Pinion only
A AO6L18A160
18 | 0.201| 129.00| 114.592|117.0 61 | 49 | 110 |360.000 B A06L18B160 A06L18
6 C A06L18C166
A AO6L19A160
19 | 0.404| 137.80| 120.958/125.8] 61 | 49 | 110 |380.000 B A06L19B160 A06L19
C A06L19C166
A AO8L19A160
8 19 | 0.411| 183.85| 161.277|167.84 81 | 49 | 130 | 506.667] B A08L19B160 A08L19
C A08L19C166
Bolt Circle @ 200
B1 B2
-
g
§ Q
L1 30.5{ §
Order Code
Mn. | z¢ x@ de® de® dw® Bl B2 | L1 L® —
Set Pinion only
15 0.355 |[149.00f 127.324 |133.00] 81 50 | 131| 400.000 AO08L15A200 A08L15
8
19 0.411 |183.85 161.277 |167.85 81 50 | 131| 506.667 AO08L19A200 A08L19

(1) Number of teeth

(5) Working pitch circle diameter

(2) Profile modification factor
(6) Pitch circle length L x d

(3) Diameter of addendum circle
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Quality DIN 4 /Alloy Steel
Tooth Thickness Tolerance : e24

LeftHand Helical Teeth

CaseHardened andeeth Ground

Bolt Circle @ 250

g 5 8
L1 35 §
Order Code
Mn. | 2% x® da® d® dw®| B1 | B2 | L1 L® —
Set Pinion only
10 14 | 0.523 |179.00 148.545|159.0] 101 | 62 | 163 | 466.667 A10L14A250 Al0OL14
18 0.426 |219.5 190.986|199.5 101 | 62 | 163 | 600.000 A10L18A250 A10L18

(1) Number of teeth  (2) Profile modification factor  (3) Diameter of addendum circle  (4) Pitch circle diameter
(5) Working pitch circle diameter  (6) Pitch circle length ' x d

Pinion material carburized, surface hardness reached 60 HRc
Teeth surface ground to reduce noise and improve wear resistance
Accessories include hexagon socket head cap s@e8itsength 12.@) DIN 912E

Adw

In Table 1, the maximum permissible torque of the pin@urvic Plate and the rack is calculated on the basis
of a speed of 1.5 m/s and providing good lubrication (using an automatic lubrication system or manually
applied grease every day), the tooth root strength factprns1.4, tooth surface strength coefficient & 1,

the safety factor §k 1, and the required service life of 20,000 hours. By higher speed, the max. permissible
torque reduced. The user needs to increase the safety factor for the application.

Backlash changes by different center height. Please contact APEX under WWW.APEXDYNA.COM.
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Pinion with Helical Teeth
( Interface : Curvic Plate / EN ISO 94Q9A )

Table 1. The max. permitted torque and fetmce of pinion Curvic Plate

Quaity | 04 [ QsH [ 5 Q6 | Q6M | Q6C | Q8H | Q8 | Q9 | QIO
Rack Material Carbon Alloy Carbon | Carbon | Carbon | Carbon [Q&T Alloy| Carbon | Stainlesy Carbon
Steel Steel Steel | Steel Steel Steel Steel Steel Steel Steel
Pinion Heat | induction| Case |Carburizeq Induction | Induction| Induction |\ | Quenched| it otion | Induction
Treatment| Hardening Hardening Induction | Hardening Hardening Hardening 1 Tempered Hardening
Mn [ zZ0 T aw® Max. Torque * and FeeHBorce
F®  (N) 8,870 8,870 8,870 8,870 2,218 3,326 1,940 4,158
17 |37.84
T,69 (Nm) 160 160 160 160 40 60 35 75
2 Fr®  (N) 9,896 | 9,896 8,247 | 8,247 | 1885 | 2,356 | 1,649 4,006
20| 44 T4 (Nm) 210 210 175 175 40 50 35 85
| F®  (N) 18,110| 18,110 17,741 17,741 5,544 8,501 4,435 12,197
17567 T,49 (Nm) 390 [ 390 480 | 480 150 230 120 330
Fr®  (N) 20,420 | 20,420 18,850 18,850 | 6,807 | 10,472 | 5,585 14,661
3 |18| 58 T,69 (Nm) 585 585 540 540 195 300 160 420
F®  (N) 18,535 | 18,535 15,708| 15,708 | 4555 | 6,911 | 3,142 10,838
20| 66 T,oe® (Nm) 590 590 500 500 145 220 100 345
Fr®  (N) 30,761 30,761 | 30,761| 30,761 | 12,305 | 18,719 | 9,948 21,206
18| 81.5 T, (Nm) 1,175 1,175 | 1,175 1,175 470 715 380 810
F{®  (N) 32,247 32,247 32,119| 32,119 | 14,137 | 21,950 | 11,905 22,818
4 |19(83.92
T,49 (Nm) 1,300 1,300 | 1,295 | 1,295 570 885 480 920
F®  (N) 34,283 29,452 29,452| 29,452 | 10485 | 15669 | 7,893 21,324
20| 804 T,4® (Nm) 1,455 1,250 | 1,250 [ 1,250 | 445 665 335 905
F+®  (N)| 56,339 | 56,339 56,339 | 56,339| 56,339 20,630 47,438
18| 98 T,6? (Nm)| 2,690 2,690 2,690 | 2,690 2,690 985 2,265
5 F{® (N)| 56,649 | 56,648 56,649 | 56,549| 56,549 21,826 47,620
191104. T, (Nm)| 2,855 | 2,855 2,855 | 2,850 | 2,850 1,100 2,400
F® (N)| 77,580 | 77,580 77,580 | 77,580| 77,580 33,947 67,544
18| 117 T, (Nm)| 4,445 | 4,445 4,445 | 4,445 | 4,445 1,945 3,870
6 F+® (N)| 73,662 73,662 73,662 | 73,662| 73,662 35,136 63,741
19 (125. 1,49 (Nm)| 2,455 | 4.455 4,455 | 4,455 | 4,455 2,125 3,855
F+®  (N)| 135,717| 135,795 135,717] 135,638 135,638 40,919 102,966
15/ 133 T, (Nm)| 8,640 | 8,645 8,640 | 8635 | 8635 2,605 6,555
8 167.8 F+®  (N)| 131,761 131,761 131,761] 131,699 131,699 62,315 95,736
19178 T,¢® (Nm)[ 10,625 | 10,625 10,625 | 10,620 10,620 5,025 7,720
F®  (N)| 189,707| 189,707 189,707] 189,707 189,707 62,877 153,691
141159 T,6% (Nm)| 14,090 | 14,090 14,090 | 14,090| 14,090 4,670 11,415
10 | F+®  (N)| 204,308| 204,308 204,308| 204,256 204,256 100,636 166,766
18 |199. T,¢® (Nm)| 19,510 | 19,510 19,510 [ 19,505 19,505 9,610 15,925

* The Maximal Driving Torque is also to be understood as the Maximal Acceleration Torgue T
The Emergency Stop Torque,Jor = 2 X T,g under the condition limited 1000 times in the whole service period.

(1) Number of Teeth

(5) Working Pitch Circle Diameter (in mm)

(8) Maximum Feearce
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Pinion with Helical Teeth

( Interface : Welded Plate / EN ISO 94QA )

Bolt Circle @ 50

B1

Quality DIN 4 / Alloy Steel
Tooth Thickness Tolerance : e24

LeftHand Helical Teeth

CaseHardened andeeth Ground

R
Mn. z x® da® d® dw® Bl L1 L® Order Code
12 0.5 31.465 25.465 27.465 26 41 80.000 B02L12A050
2
16 0.0 37.953 33.953 | 33.953 26 41 106.667 B02L16A050
Bolt Circle @ 63
L1
B1
-
E[ g
Mn. ™ x® defP d® dw® Bl L1 L® Order Code
12 0.5 31.465 25.465 27.465 26.0 41.0 80.000 B02L12A063
17 0.0 40.075 36.075 36.075 26.0 41.0 113.333 B0O2L17A063
2
19 0.0 44.319 40.319 40.319 26.0 41.0 126.667 B0O2L19A063
23 0.0 52.808 48.808 48.808 26.0 41.0 153.334 B02L23A063
12 0.5 47.197 38.197 41.197 325 47.5 120.000 BO3L12A063
3
14 0.3 52.363 44.563 46.363 325 47.5 140.000 BO3L14A063
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Quality DIN 4 / Alloy Steel
Tooth Thickness Tolerance : e24

LeftHand Helical Teeth

CaseHardened andeeth Ground

Bolt Circle @ 80

B1
-]
1 § g
7 i
=
136 2]
Mn. P x® d&® d dw® B1 L1 L® Order Code
12 0.5 31.465 25.465 27.465 26.0 46.0 80.000 B02L12A080
2 23 0.0 52.808 48.808 48.808 26.0 46.0 153.334 B02L23A080
29 0.0 65.540 61.540 61.540 26.0 46.0 193.334 B02L29A080
12 0.5 47.197 38.197 41.197 325 52.5 120.000 BO3L12A080
3 16 0.0 56.930 50.930 50.930 32.5 52.5 160.000 BO3L16A080
17 0.0 60.113 54.113 54.113 325 52.5 170.000 BO3L17A080
19 0.0 66.479 60.479 60.479 325 52.5 190.000 BO3L19A080
4 12 0.5 62.930 50.930 54.930 45.0 65.0 160.000 B04L12A080

Bolt Circle @ 125

- -
: H q 3
e
{ 27—
be| £ AE
Fig. A
Mn. 0 x® de? de dw® Bl L1 L® Fig Order Code
A BO3L12A125
12 0.50 47.197 | 38.197 | 41.197| 325 57.5 120.000
C B0O3L12C125
A BO3L19A125
19 0.00 66.479 | 60.479 | 60.479| 325 57.5 190.000
5 C BO3L19C125
25 0.00 85.578 | 79.578 | 79.578| 32.5 57.5 250.000 A BO3L25A125
A BO3L26A125
26 0.00 88.761 | 82.761 | 82.761| 32.5 57.5 260.000
C B03L26C125
32 0.00 107.859| 101.859]101.859 32.5 57.5 320.000 A BO3L32A125

(1) Number of teeth  (2) Profile modification factor  (3) Diameter of addendum circle  (4) Pitch circle diameter
(5) Working pitch circle diameter  (6) Pitch circle length L =L xd
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Pinion with Helical Teeth
( Interface : Welded Plate / EN ISO 94QA )

Quality DIN 4 / Alloy Steel
Tooth Thickness Tolerance : e24
LeftHand Helical Teeth

Bolt Circle @ 125 CaseHardened andeeth Ground
Mn. z x@ da® d® dw® B1 L1 L® Fig Order Code
A B04L12A125
12 0.50 62.930 50.930 | 54.930| 45.0 70.0 160.000
C B04L12C125
15 0.00 71.662 | 63.662 | 63.662| 45.0 70.0 200.000 A B04L15A125
16 0.00 75.906 | 67.906 | 67.906] 45.0 70.0 213.334 A B04L16A125
A B04L17A125
17 0.00 80.150 72.150 | 72.150| 45.0 70.0 226.667
4 C B04L17C125
A B0O4L19A125
19 0.11 89.519 80.639 | 81.519| 45.0 70.0 253.334
C B04L19C125
A B04L20A125
20 0.00 92.883 | 84.883 | 84.883| 45.0 70.0 266.667
C B04L20C125
23 0.00 105.615| 97.615 | 97.615| 45.0 70.0 306.667 A B04L23A125
A BO5L12A125
12 0.50 78.662 63.662 | 68.662 55 80 200.000 C BO5L12C125
A BO5L16A125
5 16 0.00 94.883 | 84.883 | 84.883 55 80 266.667 C BOSL16C125
A BO5L18A125
18 0.00 105.493| 95.493 | 95.493 55 80 300.000 C BO5L18C125
A BO6L12A125
] 12 0.50 94.394 | 76.394 | 82.394 65 90 240.000 C BO6L12C125
13 0.50 100.761| 82.761 | 88.761 65 90 260.000 A BO6L13A125
15 0.00 107.493| 95.493 | 95.493 65 90 300.000 A BO6L15A125
Bolt Circle @ 140 /@ 145
L1 L1
B1 5 o B1
- 5 il
| = - fr=n el
ke £ *E] |8
Fig. B Fig. C
Mn. z x@ da? d® dw® B1 L1 L® Fig Order Code
A B04L12A140
12 0.50 62.930 | 50.930 | 54.930 45 79 160.000 B BOAL12B140
A B04L19A140
4 19 0.11 89.519 80.639 | 81.519 45 79 253.334 B BOAL19B140
A B04L20A140
20 0.00 92.883 | 84.883 | 84.883 45 79 266.667 B B041L.20B140
C B04L20C145
A B0O5L14A140
14 0.30 87.272 | 74.272 | 77.272 55 89 233.334 B BOSL14B140
A BO5L18A140
5 18 0.00 105.493| 95.493 | 95.493 55 89 300.000 B BO5L18B140
A BO5L19A140
19 0.00 110.798| 100.798]100.799 55 89 316.667 B BO5L19B140
A BO6L12A140
12 0.50 94.394 | 76.394 | 82.394 65 99 240.000 B BO6L12B120
A BO6L15A140
6 15 0.00 107.493| 95.493 | 95.493 65 99 300.000 B BOBL15B140
A B0O6L16A140
q
16 0.00 113.859| 101.859]|101.859 65 99 320.000 B BO6L16B140

40



Pinion with Helical Teeth
( Interface : Welded Plate / EN ISO 94QA )

Quality DIN 4 / Alloy Steel
Tooth Thickness Tolerance : e24
LeftHand Helical Teeth

_ CaseHardened andeeth Ground
Bolt Circle @ 160

]
8 E} § § :
71'7113&1 5
Fig. A

Mn | 22 X® da® d® | dw® | BL [ L1 L® Fig Oy Code
~ BO5L12A160
. 12 | o5 | 78662 | 63.662 68662 55 | 100 | 200.000 E Sggtiéiigg
19 | 00 [110798| 100.798[100.799 55 | 100 | 316.667 B BO5L19B160
A BO6L12A160
.| 12| 05 | 9434|7034 |a2304] o5 | 110 | 240000 5 T
16 0.0 | 113.859| 101.859|101.859 65 | 110 [ 320.000 B BO6L16B160
8 12 | 05 |[125859] 101.859(109.859 85 | 130 | 320.000 g Eggtﬁgigg

(1) Number of teeth  (2) Profile modification factor  (3) Diameter of addendum circle  (4) Pitch circle diameter
(5) Working pitch circle diameter  (6) Pitch circle length L' x d

Pinion material carburized, surface hardness reached 60 HRc
Teeth surface ground to reduce noise and improve wear resistance .
Accessories include hexagon socket head cap s@eStsength 12.9) DIN 912E

f dw

A =ho+

In Table 2, the maximum permissible torque of the pinion Welded Plate and the rack is calculated on the basis
of a speed of 1.5 m/s and providing good lubrication (using an automatic lubrication system or manually
applied grease every day), the tooth root strength factprns1.4, tooth surface strength coefficient & 1,

the safety factor §k 1, and the required service life of 20,000 hours. By higher speed, the max. permissible
torque reduced. The user needs to increase the safety factor for the application.

Backlash changes by different center height. Please contact APEX under WWW.APEXDYNA.COM.
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Note : The strength of screws is limits the max. transmission torque. Please refer to the table
below for Pinion Welded Plate.

PCD of Flange Bolt / Screw Size Max. Torque (Nm)
@50 M6 175
M10 2,055
@125 M12 3,060
140 M16 6,620
@145 M20 10,885
@160 M20 12,000
Table 2. The max. permitted torque and fetmtce of pinion Welded Plate
Quality Q4 Q5H | Q5 Q6 Q6M Q6C | Q8H Q8 Q9 Q10
Rack Material Carbon Alloy Carbon | Carbon Carbon Carbon |Q&T Alloy| Carbon | Stainles§y Carbon
Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel
Pinion i i i i i -
° Trostment?ariminjiadenn] acton] mcem s g o2} e et} soin| LY
Mn |ZD| dw® Max. Torque* and FeeeForce
12| 27 465 For®  (N) 6,676 | 6,676 6,283 6,283 1,178 1571 1,178 - 2,356
' T, (Nm) 85 85 80 80 15 20| 15 - 30
F®  (N) 10,603 | 10,603 9,425 | 9,425 | 2062 | 3240| 1,767 - 5,596
16339537 & (nm) 180 | 180 160 160 35 55| 30 - 95
F®  (N) 10,811| 10,811 9,425 9,425 2,495 3881| 1,663 - 5,544
17(36.075 T, (Nm) 195 195 170 170 45 70| 30 - 100
2 F1®  (N) 11,161) 11,161 9,673 9,673 2,976 4960 | 2,480 - 5,704
19(40.319 T, (Nm) 225 225 195 195 60 100 50 - 115
Fr®  (N) 10,654] 10,654 8,810 8,810 2,459 3893 | 2,049 - 4,507
23| 48.808 T, (Nm) 260 260 215 215 60 95 50 - 110
F®  (N) 10,725] 10,725 8,937 8,937 4,062 6,012 | 2,925 - 4,225
29| 61.54 T, (Nm) 330 330 275 275 125 185 90 - 130
Fr®  (N) 12,828 12,828 12,566 | 12,566 2,618 3927 | 2,356 - 6,807
12(41.197 T, (Nm) 245 245 240 240 50 75| 45 - 130
Fr®  (N) 16,605| 16,605 16,157 | 16,157 | 4,039 | 6059| 2,917 - 10,771
14| 46.363 T, (Nm) 370 370 360 360 90 135 65 - 240
F® (N) 19,439 19,439 18,850 | 18,850 | 5,694 8836 | 4,516 - 13,941
16| 50.93 T, (Nm) 495 495 480 480 145 225| 115 - 355
Fr®  (N) 19,7741 19,774 19,034 | 19,034 6,283 9,794 5,174 - 14,045
17(54.113 T,.® (Nm) 535 535 515 515 170 265| 140 - 380
3 E® (N) 20,338 20,338 19,346 | 19,346 | 7,771 | 11905| 6,449 | - | 14,551
19(60.479 T,.0 (Nm) 615 615 585 585 235 360| 195 - 440
Fr®  (N) 19,729 19,729 16,713 | 16,713 7,665 11687 | 6,283 - 11,561
25(79.578 T, (Nm) 785 785 665 665 305 465| 250 - 460
Fr®  (N) 19,695 19,695 16,675 | 16,675 8,096 12445| 6,766 - 11,600
26(82.761 T, (Nm) 815 815 690 690 335 515| 280 - 480
22101 654 F®  (N) 19,831] 19,831 16,788 | 16,788 | 10210 | 12468 9,327 - 11,290
1,49 (Nm) 1,010 | 1,010 855 855 520 635 475 - 575

* The Maximal Driving Torque is also to be understood as the Maximal Acceleration Torgue T
The Emergency Stop TorqueJor = 2 X T,g, under the condition limited 1000 times in the whole service period.

(1) Number of Teeth

(5) Working Pitch Circle Diameter (in mm)
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Pinion with Helical Teeth
( Interface : Welded Plate / EN ISO 94QA )

Table 2. The max. permitted torque and fetmice of pinion Welded Plate

Quality | Q4 | Q5H | Q5 Q6 | o6M | Q6C | 081 | 08 | Q9 | Q10
Rack Material Carbon Alloy Carbon | Carbon | Carbon | Carbon |Q&T Alloy| Carbon | Stainles§ Carbon
Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel
Pinion Heat Induction| Case |Carburized Induction| Induction| Induction Normalizin Quenched Normalizind Solution Induction
Treatmenq Hardenindg Hardening Induction | Hardening Hardening| Hardening Tempered u Hardening
Mn| Z0| dw® Max. Torque * and FeeHorce
12| 54.93 Lo M 22,187 22,187 | 21,991 | 21,901 | 6087 [ 9032 3,927 12,174
| Tos® (Nm) 565 565 | 560 560 155 230 100 310
F® () 33,772 33,772 | 33772 | 33,772 | 10,838 | 16,336 | 8,482 25,290
15 | 63.662
Ty (Nm) 1,075 1,075 | 1,075 | 1,075 | 345 520 270 805
Fr®  (N) 33,870 33,870 33,870 | 33870 | 12,075 [ 18260 9,719 25,182
16 | 67.906
Ty (Nm) 1,150 1,150 | 1,150 | 1,150 | 410 620 | 330 855
Fr®  (N) 36,729 35,807 | 35,897 | 35,897 | 13167 | 20236 10,949 28,551
4 |17| 72.15
T2 (Nm) 1,325 1,295 | 1,295 | 1,295 | 475 730| 395 1,030
@ (N) 36,707 36,211 36,211 36,211 | 15129 [ 23686 | 13,145 27,778
19| 81.519
Ty (Nm) 1,480 1,460 | 1,460 | 1,460 | 610 955 530 1,120
Fr® (N) 35,107 30,159 30,159 | 30,159 | 10956 | 16493 | 8,364 22,148
20| 84.883
T2 (Nm) 1,490 1,280 | 1,280 | 1,280 | 465 700| 355 940
23| 97 6152V 35,240 30,323| 30,323 | 30,323 | 13727 | 21001 11,269 22,025
S T, (Nm) 1,720 1,480 | 1,480 [ 1,480 | 670 1,025| 550 1,075
Fr® (N)| 31,259 31,259 31,259 30,945 | 30,945 8,482 19,007
12 | 68.662
T, (Nm)| 995 995 995 985 985 270 605
14| 77 0700 ()| 42142] 42,142 42,142 | 42,142 | 42,142 12,656 30,967
T T4 (Nm)| 1565 | 1,565 1,565 | 1565 | 1,565 470 1,150
F7® (N)| 47,713 47,713 47,713 | 47,595 | 47,595 18,025 36,992
5|16 |84.883
T,9 (Nm)| 2,025 | 2,025 2,025 | 2,020 | 2,020 765 1,570
18| 95.493 Fr® (N)| 55,187 | 55,187 55,187 | 55,083 | 55,083 22,096 46,181
. O
T,g® (Nm)| 2,635 | 2,635 2,635 [ 2,630 | 2,630 1,055 2,205
Fx® (N)| 55,854 | 55,854 55,854 | 55,755 | 55,755 24,207 46,727
19 |100.79&
T,e? (Nm)| 2,815 [ 2,815 2,815 | 2,810 | 2,810 1,220 2,355
12 | 82394 Fr® (N) | 41,233| 41,233 41,233| 41,102 | 41,102 14,792 26,965
" | Ted® (Nm)| 1575 | 1575 1,575 | 1,570 | 1,570 565 1,030
13| 88.761 Fr® (N)| 45311 45,311 45,311 | 45,191 | 45,191 17,400 31,295
5 ' T, (Nm)| 1,875 [ 1,875 1,875 | 1,870 | 1,870 720 1,295
15 | 95.493 Fr® (N)| 57,701| 57,701 57,701| 57,596 | 57,596 26,285 44611
. O
T,g® (Nm)| 2,755 | 2,755 2,755 | 2,750 | 2,750 1,255 2,130
Fr® (N)| 62,832] 62,832 62,832 | 62,832 62,832 29,452 50,854
16 |101.854
T,g® (Nm)| 3,200 | 3,200 3,200 | 3,200 [ 3,200 1,500 2,590
F® (N)| 63,814| 63,814 63,814 | 63,715 | 63,715 31,710 41,921
8 | 12 (109.854
T,g® (Nm)| 3,250 | 3,250 3,250 | 3,245 | 3,245 1615 2,135

* The Maximal Driving Torque is also to be understood as the Maximal Acceleration Torgue T
The Emergency Stop TorqueJor = 2 X T,g, under the condition limited 1000 times in the whole service period.

(1) Number of Teeth

(5) Working Pitch Circle Diameter (in mm)

(8) Maximum FEedce
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Pinion with Helical Teeth
( Interface : Teeth Plate / EN ISO 94QA )

Quality DIN 4 /Alloy Steel
Tooth Thickness Tolerance : e24

LeftHand Helical Teeth

CaseHardened andeeth Ground

45 55;2
(6,\9
LA
— 2
/ //A‘§
[ 77771 3
t]
@d2
Fig. A
Mn|ZP| x@ | dd® | d® | dw® | d1 | d2 |B1|B2|d3|da| t |d5| L® |Fig| OrderCode
26 | 0.407 | 60.800 | 55.174 | 56.800 | 20.0| 31.5| 26 | 29 | 55| 95| 12.0| 16.2| 173.334| A C02L26A031
27 | 0.000 | 61.296 | 57.296 | 57.296 | 20.0| 31.5| 30 | 33 | 55| 95| 11.0| 16.2 | 180.000f A C02L27/A031
29 | 0.415| 67.200 | 61.540 | 63.200 | 20.0| 31.5| 26 | 29 | 55| 9.5]|12.0| 16.2| 193.334| A C02L29A031
35| 0.382| 79.800 | 74.272 | 75.800 | 20.0| 31.5| 26 | 29 | 55| 9.5]|12.0| 16.2 | 233.334| A C02L35A31
29 | 0.415 )| 67.200 | 61.540 | 63.200 | 25.0| 40.0| 26 29 | 6.6 | 11.0] 10.5| 20.3 | 193.334| A C02L29A040
2 33| 0.393| 75.599 | 70.028 | 71.599 | 31.5| 50.0| 26 | 29 | 6.6 | 11.0] 14.0| 23.7 | 220.000] A C02L33A050
36 | 0.000| 80.394 | 76.394 | 76.394 | 31.5| 50.0| 30 | 33 | 6.6 | 11.0] 8.0 | 23.7 | 240.000| A C02L36A50
37 | 0.421 | 84.200 | 78.517 | 80.200 | 31.5]| 50.0| 26 29 | 6.6 | 11.0| 14.0| 23.7 | 246.667| A C02L37A50
37 | 0.421| 84.200 | 78.517 | 80.200 | 31.5| 50.0| 26 | 29 | 6.6 | 11.0] 14.0| 23.7 | 246.667| B C02L37®50
40 | 0.379| 90.400 | 84.883 | 86.400 | 40.0| 63.0| 26 | 29 | 6.6 | 11.0] 11.5| 32.2 | 266.667| C C02L40C063
45 | 0.327 | 100.800| 95.493 | 96.800 | 40.0| 63.0| 26 | 29 | 6.6 | 11.0] 11.5| 32.2 | 300.000| C C02L45M63
30 | 0.000 | 101.493| 95.493 | 95.493 | 40.0| 63.0| 35| 39 | 6.6 | 11.0] 9.5 | 32.2| 300.000f C C03L30M63
31 | 0.354 | 106.800| 98.676 | 100.800| 31.5]| 50.0| 31 35| 6.6 |11.0f 9.0 | 23.7 | 310.000f A CO03L31A050
3 35 | 0.365] 119.600| 111.409| 113.600| 50.0 | 80.0| 31 35 | 9.0 | 14.0] 10.5| 32.2 | 350.000f B C0O3L35B80
40 | 0.379 | 135.599| 127.324| 129.599| 50.0| 80.0| 31 | 35 | 9.0 | 14.0] 10.5| 32.2 | 400.000| B C03L40®80
4 30 | 0.000 | 135.324| 127.324| 127.324| 50.0| 80.0| 45| 49 | 9.0 | 14.0] 9.5 | 32.2| 400.000| B C04L30®B80
38 | 0.240 | 171.200| 161.277| 163.200| 80.0 | 125.0f 41 | 45 | 11.0|17.5] 10.5| 56.1 | 506.667| B C04L38B125
5 21 | 0.000 | 121.409| 111.409| 111.409| 50.0| 80.0| 59 | 64 | 9.0 | 14.0] 11.5| 32.2 | 350.000| B C05L21B080
36 | 0.000 | 200.986| 190.986| 190.986| 80.0 | 125.0f 55 | 60 | 11.0| 17.5] 12.5| 56.1 | 600.000| B CO5L36H25

(1) Number of teeth
(5) Working pitch circle diameter

(2) Profile modification factor

(3) Diameter of addendum circle

(6) Pitch circle length L x d

The surface hardness reaches to 60 HRc after case hardening
Teeth surface ground in order to reduce noise and improve wear resistance
Accessories include hexagon socket head cap s@e8tsength 12.@y DIN 912F

(4) Pitch circle diameter

Note : The strength of screws is limits the max. transmission torque. Please refer to the table
below for Pinion Teeth Plate.

dl,s d2 Bolt / Screw Size Max. Torque (Nm)
20 315 M5 75
25 40 M6 140
31.5 50 M6 175
40 63 M6 335
50 80 M8 810
80 125 M10 2,055
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Pinion with Helical Teeth
( Interface : Teeth Plate / EN ISO 94QA )

Quality DIN 4 /Alloy Steel
Tooth Thickness Tolerance : e24
LeftHand Helical Teeth

] CaseHardened andeeth Ground
Bolt Circle @ 50

Oda
od
2B
!

T
|
|
H
T
H
T
@d3 HT
@d1 v
od4

~ L 93
—]
Order Code
Mn |ZD ]| x@ da® d@ dw® | dilpg| d2|d3,;| d4 | d5 [B1|[B2|B3|d6|d7| t1 L® —
Pinion Flange
26 | 0.407 | 60.800| 55.174] 56.800] 31.5| 50 20 63 ]|16.2| 26 | 36| 3 |6.6| 11| 6.5| 173.334| C0O2L26A031] FAO050
27 | 0.000 | 61.296| 57.296| 57.296] 31.5| 50 20 63 116.21 301 40| 3 |6.6| 11| 6.5] 180.000| C0O2L27/A031 FAO050
2 29 | 0.415| 67.200| 61.540] 63.200] 31.5| 50 20 63 |16.2| 26| 36| 3 |6.6| 11| 6.5 193.334| C02L29A031 FAO050
29 | 0.415| 67.200| 61.540] 63.200] 31.5| 50 25 63 |16.2| 26| 36| 3 |6.6| 11| 6.5 193.334| C02L29A040 FBO50
35| 0.382 | 79.800| 74.272| 75.800] 31.5| 50 20 63 ]|16.2| 26| 36| 3 |6.6| 11| 6.5| 233.334| C02L35A031 FAO50
Bolt Circle @ 63
=
TN
{1 13
BN
BE F
—]
Order Code
Mn | ZO | x@ [ da® [ d®9 | dw® |d1,5|d2|d3,;[d4| d5 |B1|B2|B3[d6[d7| t1 | L® —
Pinion Flange
26 | 0.407 | 60.800| 55.174| 56.800f 40 | 63 20 80 116.21 26| 36| 3 |6.6|11]| 6.5 173.334| CO2L26A03Y FA063
2 27 | 0.000 | 61.296| 57.296| 57.296] 40 | 63 20 80 116.21 30| 40| 3 |6.6]11| 6.5 180.000{ CO2L27A031 FA063
29 | 0.415 | 67.200| 61.540| 63.200f 40 | 63 20 80 116.2| 26| 36| 3 |6.6]11| 6.5 193.334| C02L29A031 FA063
35| 0.382 | 79.800| 74.272| 75.800f 40 | 63 20 80 116.2| 26| 36| 3 |6.6]11| 6.5 233.334| C02L35A31 FA063
Bolt Circle @ 80
z=n3
N\
d f —1 3§33
2R
BN
-
Order Code
Mn. | zZ0 | x@ da® d@ dw® | dl,g| d2|d3,,| d4 | d5 [B1|B2|B3|d6|d7]| t1 L® —
Pinion Flange

33 | 0.393 | 75.599| 70.028| 71.599] 50 | 80| 31.5 |100|23.7] 26 | 39
2 | 36| 0.000 | 80.394| 76.394| 76.394] 50 | 80| 31.5 | 100| 23.7| 30 | 43
37 | 0.421 | 84.200| 78.517| 80.200f 50 | 80| 31.5 |100|23.7] 26 | 39
3 | 31| 0.354|106.800] 98.676/100.800 50 | 80| 31.5 | 100] 23.7| 31| 44

141 8.6 | 220.000| CO2L33A050 FA080
141 8.6 | 240.000| C02L36A050| FA080
14| 8.6 | 246.667| C02L37A050| FA080
14| 8.6 | 310.000| CO3L31A50| FA080

BN B B
O l|lo|lo|o
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Quality DIN 4 /Alloy Steel
Tooth Thickness Tolerance : e24

LeftHand Helical Teeth

CaseHardened andeeth Ground

Bolt Circle @ 125

B |, B3

B3 HT,
24118
B

zq e
7N
@ =
oa dul F &
_,|
Order Code
Mn. | zZD | x@ da® d@ aw® | dlpg|d2|d3y;| d4| d5 |B1|B2|B3|d6|d7 | t1 | L® —
Pinion Flange
3 3510.365| 119.600| 111.409| 113.600|] 80 |125| 50 148]32.21 31| 50| 6 | 11 |17.5] 14 | 350 | CO3L35B08(0 FA125
40 | 0.379] 135.599| 127.324| 125.999| 80 |125| 50 148]32.2|1 31| 50| 6 | 11 |17.5] 14 | 400 | CO3L40B®80 FA125
30 | 0.000| 135.324| 127.324| 127.324] 80 |125| 50 148]32.21 45| 64| 6 | 11 |17.5] 14 | 400 | CO4L30B®80 FA125
5 21 10.000f 121.409| 111.409| 111.409| 80 |125| 50 148]32.2|1 59| 78| 6 | 11 |17.5] 14 | 350 | CO5L21B®80 FA125

(1) Number of teeth
(5) Working pitch circle diameter

(2) Profile modification factor  (3) Diameter of addendum circle
(6) Pitch circle length L x d

(4) Pitch circle diameter

The surface hardness reaches to 60 HRc after case hardening

Teeth surface ground in order to reduce noise and improve wear resistance

Accessories include hexagon socket head cap s@e8tsength 12.@y DIN 912E

Flange material is generally carbon steel, no heat treatment

When pinion combined with flange, the maximum allowable feed force should be checked according to bolt strength

Note : The strength of screws is limits the max. transmission tordlieaseefer to the table
belowfor Pinion Teeth Plate with Flange.

dle d2 Bolt / Screw Size [ Max. Torque (Nm)
31.5 50 M6 175

40 63 M6 335

50 80 M8 810

80 125 M10 2,055
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Pinion with Helical Teeth
( Interface : Teeth Plate / EN ISO 94QA )

Friction Foill
@d1 @d1 @d1
@d3 @d3 @d3
2d4 Dd4 Dd4

-
T
—
_%«
LY
2
'3\0
N

Fa
L/ V A 7 3
A q
Bd2 @d2 @d2
Fig. A Fig. B Fig. C
ISO interface d1 d2 d3 d4 Fig Max. Torque (Nm)| Order code
A-31.5 39 315 20 55 A 98 FRO31
A-50 62 50 31.5 6.6 A 228 FRO50
A-63 80 63 40 6.6 B 435 FR063
A-80 100 80 50 9 C 1050 FRO80
A-125 148 125 80 11 C 2670 FR125

To apply the diamondoated friction foil between the teeth plate and the extending flange, the static
friction coefficient is increased. Hence the effective transmission torque can be enhanced at about 30%.
Please also refer to the torque limitation due to screws, Page.42.

ho

A:ho+de

In Table 3, the maximum permissible torque of pinion Teeth Plate, and the rack is calculated on the basis of
a speed of 1.5 m/s and providing good lubrication (using an automatic lubrication system or manually applied
grease every day), the tooth root strength factar/$ 1.4, tooth surface strength coefficient & 1, the

safety factor $k 1, and the required service life of 20,000 hours. By higher speed, the max. permissible
torque reduced. The user needs to increase the safety factor for the application.

Backlash changes by different center height. Please contact APEX under WWW.APEXDYNA.COM.
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Table 3. The max. permitted torque and fetmatce of pinion Teeth Plate

Qualty | @4 [QsH| @5 Q6 | Q6M | Q6C | Q8H | Q8 | Q9 | QIO
Rack Material Carbon Alloy Carbon | Carbon | Carbon | Carbon |Q&T Alloy| Carbon | Stainles§ Carbon
Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel
Pinion i [ i i ' ‘
e e e o et ) seeton Wormatzng 94 ormatzing saucon | P04eTen

Mnl 20| gw® Max. Torque * and FeeBorce
F®  (N) 10,150 | 10,150 8,519 | 8519 | 2900 [ 4350| 2,175 3,806
26| 56.8 7,0 (Nm) 280 280 235 235 80 120| 60 105
Fr®  (N) 10,646 | 10,646 8,901 8,901 3,491 5411| 2,443 4,014
27| 57.296 7,29 (Nm) 305 305 255 255 100 155 70 115
Fr®  (N) 10,075| 10,075 8,450 8,450 3,575 5525| 2,600 3,737
29| 63.2 7,29 (Nm) 310 310 260 260 110 170| 80 115
F®  (N) 10,424 | 10,424 8,568 | 8,568 | 4,855 5712| 3,713 3,713
33| 71.599 7,29 (Nm) 365 365 300 300 170 200 130 130
Fr®  (N) 10,367 | 10,367 8,617 | 8617 | 5116 5655| 4,174 3,635
2135| 75.8 7,29 (Nm) 385 385 320 320 190 210| 155 135
Fr®  (N) 10,734 | 10,734 8,901 | 8,901 | 5,236 6,021| 4,320 3,927
36 | 76.394 T,0® (Nm) 410 410 340 340 200 230 165 150
Fr®  (N) 10,444 | 10,444 8,661 | 8,661 | 5,094 5731| 4,076 3,566
37| 80.2 7,29 (Nm) 410 410 340 340 200 225| 160 140
Fr®  (N) 10,485 | 10,485 8,718 | 8,718 | 5,066 5655 | 4,123 3,652
40| 86.4 T,o6@ (Nm) 445 445 370 370 215 240 175 155
Fr®  (N) 10,577 | 10,577 8,796 | 8,796 | 5131 5760 | 4,189 3,560
45| 96.8 7,29 (Nm) 505 505 420 420 245 275| 200 170
F®  (N) 19,792| 19,792 16,755 | 16,755 | 10,053 | 12462 9,006 11,310
30| 95.493 7,09 (Nm) 945 945 800 800 480 595| 430 540
Fr®  (N) 19,153 | 19,153 16,215 | 16,215 | 9,830 11958 | 8,817 10,742
31| 100.8 7,09 (Nm) 945 945 800 800 485 590| 435 530
3 F®  (N) 19,298 | 19,298 16,247 | 16,247 | 9,784 | 11938| 8,976 10,592
351 1136 T,69 (Nm) 1,075 | 1,075 905 905 545 665| 500 590
40 |120.50¢ Fr®  (N) 15,708 | 15,708 13,273 | 13,273 | 8,090 9817 7,383 8,718
I 1,49 (Nm) 1,000 | 1,000 845 845 515 625| 470 555
F®  (N) 36,128 31,102 | 31,023 | 31,023 | 19,007 | 23562| 17,514 22,070
30 (127.324 T, (Nm) 2,300 1,980 | 1,975 | 1,975 [ 1,210 1500 1,115 1,405
4 F®  (N) 37,079 31,871 31,809 | 31,809 | 19,718 | 24492 18,229 22,508
38| 163210 5 \m) 2,890 2570 | 2,565 | 25565 | 1500 | 1975| 1470 1,815
01 111 404 F® (N)| 47,483| 55,112 47,483 | 47,393 | 47,393 17,683 37,609
C] T8 (Nm)| 2,645 | 3,070 2,645 [ 2,640 | 2,640 985 2,095
5 | F:® (N)| 52,360 | 60,894 52,360 | 52,360 | 52,360 31,782 42,045
36 (190.98¢ T,6% (Nm)| 5,000 [ 5,815 5,000 5,000 5,000 3,035 4,015

* The Maximal Driving Torque is also to be understood as the Maximal Acceleration Torgue T
The Emergency Stop TorqueJor = 2 X T,g, under the condition limited 1000 times in the whole service period.

(1) Number of Teeth

(5) Working Pitch Circle Diameter (in mm)

(8) Maximum FEette
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Pinion with Helical Teeth
( Interface : DIN 5480 / Spline )

Quality DIN 5 /Alloy Steel

Tooth Thickness Tolerance : e24
LeftHand Helical Teeth

L CaseHardened andeeth Ground
B1
NN ———
> _
-ER ===={ FE
% (=)
N \\\
12,
L3

DIN 5480 Mn|zZD| x@ | de® | d® | dw® [B1|L1|d1|d2|L2]| L3 L® M Order code

151 0.592| 38.20 | 31.831] 34.200 | 26 | 32| 16 | 26 | 11 | 26.5]| 100.000| M5x15 D02L15N16
N16x0.8x30x18x7H| 2 16 | 0.612| 40.40 | 33.953| 36.400 | 26 | 32| 16 | 28 | 11 | 26.5] 106.667| M5x15 D02L16N16
18 | 0.500| 44.20 | 38.197] 40.200 | 26 | 32| 16 | 32 | 11 | 26.5]| 120.000| M5x15 D02L18N16
15| 38 | 0.000| 63.48 | 60.479| 60.480 | 20 | 33| 22 | 32 | 12 | 27.5] 190.000| M8x25 D1JL38N22
18 | 0.500| 44.20 | 38.197| 40.200 | 26 | 33| 22 | 32 | 12 | 27.5| 120.000| M8x25 D02L18N22
N22x1.25x30x16x7H 20 | 0.490| 48.40 | 42.441| 44.400 | 26 | 33| 22 | 34| 12 | 27.5| 133.334| M8x25 D02L.20N22
22 |1 0.479| 52.60 | 46.686| 48.600 | 26 | 33| 22 | 36 | 12 | 27.5| 146.667| M8x25 D02L22N22
25 | 0.000] 57.52 | 53.052| 53.052 | 26 | 33| 22 | 36 | 12 | 27.5| 166.667] M8x25 D02L25N22
23 1 0.498| 54.80 | 48.808 | 50.800 | 26 | 34] 32 | 42| 13 | 27.0 | 153.334| M12x30] DO02L23N32
N32x1.25x30x24x7H 2 | 25 | 0.487| 59.00 | 53.052| 55.000 | 26 | 34| 32 | 45| 13 | 27.0 | 166.667| M12x30] DO2L25N32
27 |1 0.376| 62.80 | 57.296| 58.800 | 26 | 34] 32 | 48 | 13 | 27.0 | 180.000f M12x30] DO02L27N32
20 | 0.456| 72.40 | 63.662| 66.400 | 31 | 51| 40 | 55| 20 | 41.0 | 200.000| M16x40| DO3L20N40
N40x2x30x18x7H 3 | 22 |0.462] 78.80 ] 70.028| 72.800 | 31 [ 51| 40 | 58 | 20 | 41.0 | 220.000| M16x40f DO3L22N40
24 1 0.468| 85.20 | 76.394| 79.200 | 31 | 51] 40 | 62 | 20 | 41.0 | 240.000| M16x40| DO3L24N40
N55x2x30x26Xx7H 4 | 20 ] 0.400| 96.08 | 84.883| 88.080 | 41 | 54| 55| 75| 20 | 44.0 | 266.667| M20x50] DO4L20N55
N70x2x30x34x7H 4 | 25 ] 0.340| 116.82] 106.103| 108.820| 41 | 65| 75| 94 | 24 | 55.0 | 333.334| M20x50] DO4L25N70
N80x2x30x38x7H 5 | 24 | 0.348] 104.80| 127.324] 130.800| 51 | 73| 85 | 110| 24 | 62.5| 400.000] M20x50|f DO5L24N80

(1) Number of teeth  (2) Profile modification factor  (3) Diameter of addendum circle  (4) Pitch circle diameter
(5) Working pitch circle diameter  (6) Pitch circle length L x d

Pinion material carburized, the surface hardness reaches to 60 HRc after case hardening
Teeth surface ground in order to reduce noise and improve wear resistance
Accessories include washers and hex head socket head cap screwsd Strength 8.8uy ISO 10642 / DIN 7991E

N\

f dw
A =ho+
% ‘

In Table 4, the maximum permissible torque of pinion with DIN 5480, and the rack is calculated on the basis
of a speed of 1.5 m/s and providing good lubrication (using an automatic lubrication system or manually
applied grease every day), the tooth root strength factprns1.4, tooth surface strength coefficient & 1,

the safety factor §k 1, and the required service life of 20,000 hours. By higher speed, the max. permissible
torque reduced. The user needs to increase the safety factor for the application. Backlash changes by
different center height. Please contact APEX under WWW.APEXDYNA.COM.
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Table 4. The max. permitted torque and fetatce of pinion with DIN 5480

Quality | Q4 | Q5H | Q5 Q6 Q6M | Q6C | Q8H Q8 Q9 | Q10
Rack Material Carbon Alloy Carbon | Carbon Carbon Carbon |Q&T Alloy| Carbon | Stainlesg Carbon
aterna Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel
Pinion Heat Induction| Case [Carburizeq Induction| Induction | Induction .| Quenched . . Induction
Treatment] Hardenind Hardening Induction| Hardening Hardening| Hardening Normalizing Tempered Normalizing Solution Hardening
Mn | 29 [ dw® Max. Torque * and FeeHorce
F®  (N) 5,622 3,142 1,984 1,653
1.5| 38 (60.4
T,6 (Nm) 170 95 60 50
F®  (N) 8,482 | 8,482 8,168 8,168 1,571 2,199 1,571 3,456
15[ 34.2=
T,6 (Nm) 135 135 130 130 25 35 25 55
F:®  (N) 9,130 | 9,130 8,541 8,541 2,061 2,651 1,767 4,418
16 | 36.4
T,69 (Nm) 155 155 145 145 35 45 30 75
F:®  (N) 10,472 10,472 8,901 8,901 2,356 3665 2,094 4,974
18 [ 40.2=
T,69 (Nm) 200 200 170 170 45 70 40 95
F:®  (N) 9,896 | 9,896 8,247 8,247 1,885 2,356 1,649 4,006
20 | 44.4=
T,69 (Nm) 210 210 175 175 40 50 35 85
2 1221 486 F®  (N) 9,853 | 9,853 8,354 8,354 2,142 2,999 1,714 4,070
' T,69 (Nm) 230 230 195 195 50 70 40 95
F:®  (N) 10,039| 10,039 8,195 8,195 2,254 3278 1,843 3,893
23| 50.8—=
T,69 (Nm) 245 245 200 200 55 80 45 95
25 53.058 F® (N) 10,744 10,744 8,859 8,859 3,016 4712 2,262 4,524
2 T,69 (Nm) 285 285 235 235 80 125 60 120
F®  (N) 9,990 | 9,990 8,294 8,294 2,639 3958 2,073 3,958
25| 55
T,69 (Nm) 265 265 220 220 70 105 55 105
F:® (N) 10,297 | 10,297 8,552 8,552 3,142 4887 | 2,269 3,840
27| 58.8—=
T,69 (Nm) 295 295 245 245 90 140 65 110
F:® (N) 18,378 18,378 15,551 15,551 4,398 6,754 | 3,142 10,681
20| 66.4—
T,69 (Nm) 585 585 495 495 140 215 100 340
3 |22 72.8 F®  (N) 18,564 | 18,564 15,708 15,708 5,426 8,140 3,998 10,567
' T,69 (Nm) 650 650 550 550 190 285 140 370
F®  (N) 18,588 18,588 15,708 15,708 6,414 9687 | 4,974 10,603
241 79.2
T,69 (Nm) 710 710 600 600 245 370 190 405
F:® (N) 33,340 28,628 | 28,628 28,628 9,896 14726 | 7,304 20,381
20 |88.08—
4 T,69 (Nm) 1,415 1,215 1,215 1,215 420 625 310 865
25 108.8 F+® (N) 34,118 29,311| 29,217 29,217 14,514 21865 | 12,064 20,546
2 T, (Nm) 1,810 1,555 1,550 1,550 770 1,160 640 1,090
5 | 24130 F+® (N)| 46,731| 54,271 46,731| 46,653 46,653 20,656 36,521
' T, (Nm)| 2,975 | 3,455 2,975 2,970 2,970 1,315 2,325

* The Maximal Driving Torque is also to be understood as the Maximal Acceleration Torgue T
The Emergency Stop TorqueJor = 2 X T,g under the condition limited 1000 times in the whole service period.

(1) Number of Teeth

(5) Working Pitch Circle Diameter (in mm)

(8) Maximum FEette
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Pinion with Helical Teeth
( Interface : Keyway for APEXF / KF / AE / PiBeries)

Combine withAF / KFSeries gearbox

Quality DIN 5 /Alloy Steel

Tooth Thickness Tolerance : e25
LeftHand Helical Teeth
CaseHardened andeeth Ground

L1

L13

& 8|3
) 7/

Gearbox | Mn | 2D | x®@ dd® d9 | dw® | d2 | B1 | L1 | L13| X2 L® | Order code
AF/AFR060

F 050 2 18 | 0401 | 438 | 38197 398 | 30 | 26 | 54 | 39 | 19 | 120.000[ E02L18
AF/AFRO7

K/ng 5 2 22 | 0179 | 514 | 46686 | 474 | 40 | 26 | 63 | 40 | 20 | 146667 EO02L22
AF/AFR100

F 100 2 26 | 0007 | 592 | 55174 552 | 46 | 26 | 96 | 51 | 21 | 173333 Eo02L26
AF/AFR140

KF 140 3 24 | 0001 | 824 | 76304 764 | 62 | 31 | 122 | 655 | 355 | 240.000[ E03L24

Combinewith AE / PEII Seriegearbox

L1

L13
X2 01
B1 v
© o
8| 8| 8
<
72
¥
Gearbox | Mn | z» | x® dd® d® | dw® | d2 | B1 | L1 | L13| X2 L® | Order code
AE / AERO70 415 | 265
0.401 . . . .
o 2 18 438 | 38197 308 | 30 | 26 == 10 | 120000 E02L18
AE / AER 090 525 | 295
0.179 . . . .
o] 2 22 514 | 46686 | 474 | 40 | 26 [~ 20 | 146.667| E02L22
AE / AER 120 85 | 40
2 2 0.007 2 174 2| a 2 21 | 173.334| E02L2
PEIl / PEIIR 124 6 59 55 55 6 ™78 | =3 333 02126
AE / AER 155 110 | 535
T 24 | 0001 | 824 | 76304 764 | 62 | 31 |-~ 355 |240.000 EO03L24

(1) Number of teeth

(5) Working pitch circle diameter

(2) Profile modification factor

(3) Diameter of addendum circle  (4) Pitch circle diameter

(6) Pitch circle length ' x d

Pinion material carburized, the surface hardness reaches to 60 HRc after case hardening
Teeth surface ground in order to reduce noise and improve wear resistance
Accessories include hexagon socket head cap s@eStsength 12.9) DIN 912E
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Pinion with Helical Teeth
( Interface : Keyway )

Quality DIN 5 /Alloy Steel
Tooth Thickness Tolerance : e25

LeftHand Helical Teeth

CaseHardened andeeth Ground

S .

A=ho+de
2

In table 5, the maximum permissible torque of pinion with Keyway for AREX KF/ AE /PII- Gearbox and the rack

is calculated on the basis of a speed of 1.5 m/s and providing good lubrication (using an automatic lubrication system or
manually applied grease every day), the tooth root strength fagtos 3.4, tooth surface strength coefficient & 1,

the safety factor gk 1, and the required service life of 20,000 hours. By higher speed, the max. permissible torque
reduced. The user needs to increase the safety factor for the application.

Backlash changes by different center height. Please contact APEX under WWW.APEXDYNA.COM.

Table 5, the max. permitted torque and fe&atce of pinion with Keyway for APEXAF / KF / AE PltSeries

Quality Q4 Q5H | Q5 Q6 Q6M Q6C Q8H Q8 Q9 Q10

Rack Material Carbon Alloy Carbon | Carbon Carbon Carbon | Q&T Alloy| Carbon | Stainlesg Carbon

Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel
Pinion Heat Inducti(_)n Case_ Carburi_ze Inducti(_)n Inducti(_)n Inducti(_)n Normalizind Quenched Normalizind Solution Inducti(_Jn
Treatment] Hardenind Hardening Induction| Hardening Hardening| Hardening 91 Tempered N Hardening

Mn | 29 [ dw® Max. Torque * and FeeBorce

F®  (N) 10,734 10,734 9,163 9,163 2,356 3665 2,094 4,974

181 39.8 T, (Nm) 205 205 175 175 45 70 40 95
FA® (N) 10,496 10,496 8,568 8,568 2,142 3213 | 1,928 4,284

2 |22)41.4 T, (Nm) 245 245 200 200 50 75 45 100
F®  (N) 10,693 10,693 8,881 8,881 3,262 4894 2,356 4,350

26 55.2 T, (Nm) 295 295 245 245 90 135 65 120
F:®  (N) 19,635| 19,635 16,624 | 16,624 7,199 10864 | 5,760 11,650

324|764 T,g® (Nm) 750 750 635 635 275 415 220 445

* The Maximal Driving Torque is also to be understood as the Maximal Acceleration Torgue T
The Emergency Stop TorqueJor = 2 X T,g, under the condition limited 1000 times in the whole service period.

(1) Number of Teeth  (5) Working Pitch Circle Diameter (in mm)  (8) Maximum FEecte (9) Maximum Driving Torque
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Pinion with Helical Teeth
( Interface : Keyway )

Quality DIN 5 /Alloy Steel
Tooth Thickness Tolerance : e25
LeftHand Helical Teeth
CaseHardened andeeth Ground

B1 wJS9 B1
= S ==
s N\ el pmmenin
8l 3 / % 3__ H x © 2
IREZ=h AT 8 ® s
/ 1 / S
_‘/
r_/
L1 L1
Fig. A Fig. B
Module 1 g
Order code
ZO | x@ [ dad d@ dw® | d1 d2 Bl | L1 |w H L®) Fi — - -
H6 9 g Pinion Shrink Disc
30 0 | 33.831| 31.831| 31.831| 12 22 17 19 4 | 138 100 A FO1L30A12
30 0 | 33.831| 31.831| 31.831| 13 22 17 19 5 [ 153] 100 | A FO1L30A13
Module 1.5
Order code
ZD | x@ [ da® | d¥ | dw® | d1 d2 | B1 | L1 (w H L® | Fi — - -
H6 88 9 Pinion Shrink Disc
20 0 | 34.831| 31.831| 31.831| 11 25 20 | 22 4 | 128|100 A F1JL20A11
20 0 | 34.831| 31.831| 31.831| 14 25 20 | 22 5 | 163 100 A F1JL20A14
20 0 | 34.831| 31.831| 31.831| 16 25 20 | 22 5 [ 183 100 | A F1JL20A16
21 0 | 36.423| 33.423| 33.423| 16 30 20 | 46 5 | 183 | 105 B F1JL21B16 SSDB30
Module 2
. Order code
O | x| dd® | d® [ dw® [dl,e| d2 [ B1 | L1 |wyd H L® Fig — - -
Pinion | Shrink Disc
18 0 | 42.197]| 38.197] 38.197| 16 25 28 30 5 18.3 120 A FO2L18A16
20 0 | 46.441| 42.441] 42.441] 19 30 28 30 6 218 | 133.334] A FO2L20A19
20 0 | 46.441| 42.441| 42.441] 19 30 28 56 6 21.8 | 133.334 B F02L20B19 SSB30
20 0 | 46.441| 42.441] 42.441] 20 30 28 30 6 228 | 133334 A F02L20A20
20 0 | 46.441| 42.441 42.441 22 30 28 30 6 248 | 133334 A F02L20A22
20 0 | 46.441| 42.441 42.441| 22 36 28 56 6 24.8 | 133.334 B F02L20B22 SSD36
21 0 | 48.563| 44.563| 44.563| 16 25 28 30 5 18.3 140 A FO2L21A16
21 0 | 48.563| 44.563]| 44563 22 36 28 56 6 24.8 140 B F02L21B22 SSDB36
22 0 | 50.686| 46.686| 46.686| 19 30 28 30 6 218 | 146.667| A F02L22A19
22 0 | 50.686| 46.686| 46.686| 19 30 28 56 6 21.8 | 146.667 B F02L22B19 SSB30
22 0 | 50.686| 46.686| 46.686| 22 30 28 30 6 248 | 146.667| A F02L22A22
22 0 | 50.686| 46.686| 46.686| 22 36 28 56 6 248 | 146.667 B F02L22B22 SSDB36
25 0 | 57.052] 53.052] 53.052| 19 30 28 30 6 218 | 166.667| A FO2L25A19
25 0 | 57.052] 53.052] 53.052| 19 30 28 56 6 21.8 | 166.667 B F02L25B19 SSB30
25 0 | 57.052] 53.052] 53.052| 20 30 28 30 6 22.8 | 166.667| A FO2L25A20
25 0 | 57.052]| 53.052| 53.052| 22 30 28 30 6 248 | 166.667| A FO2L25A22
25 0 | 57.052]| 53.052| 53.052| 22 36 28 56 6 24.8 | 166.667 B F02L25B22 SSDB36
25 0 | 57.052]| 53.052| 53.052| 25 36 28 30 8 28.3 | 166.667| A F02L25A25

* By Module 1.5, the Tooth Thickness Tolerance = f 24.
(1) Number of teeth  (2) Profile modification factor  (3) Diameter of addendum circle  (4) Pitch circle diameter
(5) Working pitch circle diameter  (6) Pitch circle length L x d
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B1

@da

T

L1

@d2

Quality DIN 5 /Alloy Steel
Tooth Thickness Tolerance : e25
LeftHand Helical Teeth
CaseHardened andeeth Ground

B1

@da

a2d

2d2h8

L1

Fig. A Fig. B

Module 2

2 | x® | dd® | d® | aw® |di,e| d2 | BL| L1 | wee| H | L® | Fig ——rdercode

Pinion | Shrink Disg

28 0 | 63.418] 59.418] 59.418| 19 30 28 30 6 21.8 | 186.667] A F02L28A19

28 0 | 63.418] 59.418] 59.418| 19 30 28 56 6 21.8 | 186.667] B F02L28B19 SSDB30
28 0 | 63.418] 59.418]| 59.418| 22 30 28 30 6 24.8 | 186.667] A FO2L28A22

28 0 | 63.418] 59.418]| 59.418| 22 36 28 56 6 24.8 | 186.667| B F02L28B22 SSDB36
28 0 | 63.418] 59.418]| 59.418| 35 48 28 30 10 38.3 | 186.667| A FO2L28A35

30 0 | 67.662] 63.662| 63.661| 16 25 28 30 5 18.3 200 A FO2L30A16

30 0 | 67.662] 63.662| 63.661] 20 | 30 28 30 6 22.8 200 A F02L30A20

30 0 | 67.662] 63.662] 63.661| 22 36 28 56 6 24.8 200 B F02L30B22 SSDB36
30 0 | 67.662] 63.662] 63.661| 25 36 28 30 8 28.3 200 A FO2L30A25

30 0 | 67.662] 63.662| 63.661] 30 | 45 28 30 8 33.3 200 A F02L30A30

30 0 | 67.662| 63.662| 63.661| 30 50 28 60 8 33.3 200 B F02L30B30 SSDB50
30 0 | 67.662]| 63.662| 63.661| 32 55 28 65 10 35.3 200 B F02L30B32 SSDB55
32 0 | 71.906]| 67.906| 67.906] 20 | 30 28 30 6 22.8 | 213.334] A F02L32A20

32 0 | 71.906| 67.906| 67.906| 22 30 28 30 6 24.8 | 213.334] A F02L32A22

32 0 | 71.906] 67.906 | 67.906| 22 36 28 56 6 248 | 213334 B F02L32B22 SSDB36
32 0 | 71.906] 67.906 | 67.906| 25 36 28 30 8 28.3 | 213.334] A F02L32A25

32 0 | 71.906] 67.906| 67.906| 35 48 28 30 10 38.3 | 213334 A F02L32A35

36 0 | 80.394] 76.394| 76.394| 35 48 28 30 10 38.3 240 A FO2L36A35

39 0 | 86.761| 82.761| 82.761| 32 55 28 65 10 35.3 260 B F02L39B32 SSDB55
40 0 | 88.883| 84.883| 84.883| 35 48 28 30 10 38.3 | 266.667| A FO2L40A35
Module 2.5

2 | x® | de® | 0@ | aw [dug| d2 | BL | L2 | wye| H | L® | Fig ——dercode

Pinion | Shrink Disc

24 68.662| 63.662| 63.662| 25 36 28 30 28.3 200 A F2JL24A25

24 68.662| 63.662| 63.662| 25 44 28 60 28.3 200 B F2JL24B25 SSDB44
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Pinion with Helical Teeth

Interface : Keyway )

Quality DIN 5 /Alloy Steel
Tooth Thickness Tolerance : e25

LeftHand Helical Teeth

CaseHardened andeeth Ground

B1 wJS9 B1
,_/./_ -
8 3 7/ g sl o §
N ’7// o 8| ® 3
== -
L1 L1
Fig. A Fig. B
Module 3
0 | x® | ddd | d® | aw® |dine| d2 | BL | L1 |wy,g| H | L® | Fig ——oudercode
Pinion | Shrink Disc
20 0 69.661 | 63.662 | 63.662 | 22 36 28 | 56 6 24.8 200 B FO3L20B22 SSD36
20 0 69.661 | 63.662 | 63.662 | 25 44 28 | 60 8 28.3 200 B FO3L20B25 SSDB44
20 0 69.661 | 63.662 | 63.662 | 30 45 28 | 30 8 33.3 200 A FO3L20A30
20 0 69.661 | 63.662 | 63.662 | 30 50 28 | 60 8 33.3 200 B FO3L20B30 SSDB50
20 0 69.661 | 63.662 | 63.662 | 32 55 28 | 65 10 35.3 200 B FO3L20B32 SSD55
20 0 69.661 | 63.662 | 63.662 | 35 48 28 | 30 10 38.3 200 A FO3L20A35
22 0 76.028 | 70.028 | 70.028 | 25 36 28 | 30 8 28.3 220 A FO3L22A25
22 0 76.028 | 70.028 | 70.028 | 30 45 28 | 30 8 33.3 220 A FO3L22A30
22 0 76.028 | 70.028 | 70.028 | 32 55 28 | 65 10 35.3 220 B FO3L22B32 SSB55
22 0 76.028 | 70.028 | 70.028 | 35 48 28 | 30 10 38.3 220 A FO3L22A35
22 0 76.028 | 70.028 | 70.028 [ 40 62 28 | 65 12 433 220 B FO3L22B40 SSD62
25 0 85.578 | 79.578 | 79.578 | 22 36 28 | 56 6 24.8 250 B FO3L25B22 SSD36
25 0 85.578 | 79.578 | 79.578 | 25 36 28 | 30 8 28.3 250 A FO3L25A25
25 0 85.578 | 79.578 | 79.578 | 25 44 28 | 60 8 28.3 250 B FO3L25B25 SSDh44
25 0 85.578 | 79.578 | 79.578 | 30 45 28 | 30 8 33.3 250 A FO3L25A30
25 0 85.578 | 79.578 | 79.578 | 30 50 28 | 60 8 33.3 250 B FO3L25B30 SSB50
25 0 85.578 | 79.578 | 79.578 | 32 55 28 | 65 10 35.3 250 B FO3L25B32 SSB55
25 0 85.578 | 79.578 | 79.578 | 35 48 28 | 30 10 38.3 250 A FO3L25A35
25 0 85.578 | 79.578 | 79.578 | 35 55 28 | 65 10 38.3 250 B FO3L25B35 SSD55
25 0 85.578 | 79.578 | 79.578 | 40 62 28 | 65 12 433 250 B FO3L25B40 SSD62
25 0 85.578 | 79.578 | 79.578 | 40 70 28 | 50 12 43.3 250 A FO3L25A40
28 0 95.127 | 89.127 | 89.127 | 32 55 28 | 65 10 35.3 280 B FO3L28B32 SSD55
28 0 95.127 | 89.127 | 89.127 | 40 62 28 | 65 12 43.3 280 B F03L28B40 SSDB62
32 0 | 107.859| 101.859| 101.859| 32 55 28 | 65 10 35.3 320 B F03L32B32 SSDB55
32 0 | 107.859| 101.859| 101.859| 40 62 28 | 65 12 43.3 320 B F03L32B40 SSDB62
Module 4
20 | x2 | dg® | d9 | ow® |di,| d2 | BL|L1| wye| H | L® | Fig ———2rdercode
Pinion | Shrink Disc

15 0 71.662 | 63.662 | 63.662| 35 | 52 | 40 | 50 10 38.3 | 200.000] A FO4L15A35
18 0 84.394 | 76.394 | 76.394| 32 | 55 | 40 | 75 10 35.3 | 240.000f B F04L18B32 SSDB55
20 0 92.883 | 84.883 | 84.883| 35 | 52 | 40 | 50 10 38.3 | 266.667] A FO4L20A35
20 0 92.883 | 84.883 | 84.883| 45 | 65 | 40 | 50 14 48.8 | 266.667] A FO4L20A45
21 0 97.127 | 89.127 | 89.127| 32 | 55 | 40 | 75 10 35.3 | 280.000f B F04L21B32 SSDB55
21 0 97.127 | 89.127 | 89.127| 35 | 55 | 40 | 75 10 38.3 | 280.000f B F04L21B35 SSDB55
21 0 97.127 | 89.127 | 89.127| 40 | 62 | 40 | 75 12 433 | 280.000] B F04L21B40 SSDB62
21 0 97.127 | 89.127 | 89.127| 45 | 68 | 40 | 75 14 48.8 | 280.000f B FO4L21B45 SSD68

(1) Number of teeth
(5) Working pitch circle diameter  (6) Pitch circle length L x d

(2) Profile modification factor  (3) Diameter of addendum circle  (4) Pitch circle diameter
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B1

Quality DIN 5 /Alloy Steel

Tooth Thickness Tolerance : e25
LeftHand Helical Teeth
CaseHardened andeeth Ground

B1

= ==
é 8§ ? g 3 3 §
= =2
/ /
L1 L1
Fig. A Fig. B
Module 4
@ | x| de® | d® | dw® |di,g| d2|B1| L1 |wy| H | 1O | Figl——_2rdercode
Pinion Shrink Disc
22 0 | 101.371| 93371 | 93371 | 35 | 52| 40| 50 | 10 | 38.3| 293.334| A FO4L22A35
22 0 | 101.371| 93371 | 93371 | 45 | 65| 40 | 50 | 14 | 48.8| 293334 A FO4L22A45
24 0 | 109.859| 101.859| 101.859| 32 | 55 | 40 | 75 | 10 | 35.3| 320.000| B FO4L24B32 SSDB55
24 0 | 109.859| 101.859| 101.859| 35 | 55 | 40 | 75 | 10 | 38.3| 320.000| B F04L24B35 SSD55
24 0 | 109.859 | 101.859| 101.859 40 | 62 | 40 | 75 | 12 | 43.3| 320.000| B F04L24B40 SSDB62
24 0 | 109.859| 101.859| 101.859| 45 | 68 | 40 | 75 | 14 | 48.8| 320.000| B F04L24B45 SSD68
24 0 | 109.859 | 101.859| 101.859| 55 | 80 | 40 | 80 | 16 | 59.3| 320.000| B FO4L24B55 SSDB80
25 0 | 114.103| 106.103| 106.103| 35 | 52 | 40 | 50 | 10 | 38.3| 333.334| A FO4L25A35
25 0 | 114.103| 106.103| 106.103| 45 | 65 | 40 | 50 | 14 | 48.8| 333.334| A FO4L25A45
25 0 | 114.103| 106.103| 106.103| 55 | 80 | 40 | 80 | 16 | 59.3| 333.334| B F04L25B55 SSDB80
Module 5
0 [ x@ | da® | @ | ow® |di|d2|BL|Le|wyg H | LO | Fig ———rdercode
Pinion Shrink Disc
18 0 | 105.493| 95.493 | 95.493| 45 | 68 | 50 | 85 | 14 | 488 | 300 B FO5L18B45 SSD68
24 0 | 137.324| 127324 127.324] 45 | 68 | 50 | 85 | 14 | 488 | 400 B FO5L24B45 SSD68
24 0 | 137.324| 127.324] 127.324] 55 | 80 | 50 | 90 | 16 | 59.3 | 400 B FO5L24B55 SSDB80
24 0 | 137.324| 127.324| 127.324] 75 | 110| 50 | 1120] 20 | 79.9 | 400 B FO5L24B75 SSDB110
Module 6
[ x@| de® | @ | qwd |di|d2|BL|L|w, H | LO | Fig———2rdercode
Pinion Shrink Disc
20 0 | 139.324| 127.324| 127.324] 55 | 80 | 60 | 100| 16 | 59.3 | 400 B FO6L20B55 SSB80
20 0 | 139.324| 127.324| 127.324] 75 | 110| 60 [ 120 20 | 79.9 | 400 B FO6L20B75 SSDB110
25 0 | 171.155] 159.155| 159.155] 55 | 80 | 60 | 100 16 | 59.3 | 500 B FO6L25B55 SSDB80
25 0 | 171.155] 159.155| 159.155| 75 | 110| 60 | 120 20 | 79.9 | 500 B FO6L25B75 SSDB110
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Pinion with Helical Teeth
( Interface : Keyway )

Quality DIN 5 /Alloy Steel
Tooth Thickness Tolerance : €25 **

LeftHand Helical Teeth

CaseHardened andeeth Ground

B1 wJS9 B1

1 B A 4
/ 8 8
— | \"4/ ==
\\V/
Q;?
L1 Dd1H6 L1
Fig. A Fig. B
Module 8
Order code
Z0 [ x@ | ddd d@ dw® |dls| d2 | B1 | L1 | wyge| H L® Fig — - -
Pinion | Shrink Disc
18 0 | 168.789| 152.789| 152.789| 75 | 110 | 80 | 140 20 79.9 | 480.000f B FO8L18B75| SSDB110
20 0 | 185.766| 169.766| 169.766| 85 | 125 | 80 | 145 22 90.4 | 533.334| B FO8L20B85 | SSDB125
Module 10
. Order code
Z0 | x@ | dd® d4® | dw® |dl,s| d2 [ B1 | L1 |w;g H L® Fig — - -
Pinion Shrink Disc
20 0 |232.207| 212.207| 212.207| 85 125 | 100 | 165| 22 | 90.4 | 666.668| B F10L20B85 SSbh125

*»x By Module 8 and 10, the Tooth Thickness Tolerance =f23. (1) Number of teeth  (2) Profile modification factor
(3) Diameter of addendum circle  (4) Pitch circle diameter  (5) Working pitch circle diameter  (6) Pitch circta lerg x d

Pinion material carburized, the surface hardness reaches to 60 HRc after case hardening
Teeth surface ground in order to reduce noise and improve wear resistance

I
I
Bdw

N\

f dw

A =ho+

In Table 6, the maximum permissible torque of pinion with Keyway, and the rack is calculated on the basis
of a speed of 1.5 m/s and providing good lubrication (using an automatic lubrication system or manually
applied grease every day), the tooth root strength factprns1.4, tooth surface strength coefficient & 1,

the safety factor §k 1, and the required service life of 20,000 hours. By higher speed, the max. permissible
torque reduced. The user needs to increase the safety factor for the application. Backlash changes by
different center height. Please contact APEX under WWW.APEXDYNA.COM.
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Table 6. The max. permitted torque and fefmice of pinion with Keyway

Quality | Q4 | Q5H | Q5 Q6 | Q6M | Q6C | @8H | Q8 | Q9 | Q10
Rack Material Carbon Alloy Carbon | Carbon | Carbon | Carbon |Q&T Alloy| Carbon | Stainlesg Carbon
! Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel
Pinion Heat Induction| Case |Carburized Induction| Induction | Induction Normalizin QuenchedN rmalizind Solution Induction
Treatment Hardenind Hardening Induction | Hardening Hardening| Hardening ormailzl Tempered ormaizl olutio Hardening
Mn | ZD | dw® Max. Torque * and FeeBorce
Fr® (N) 2,199 942
1 |30(31.831
T,5 (Nm) 35 15
20| 31.831 F® (N) 5,027 942 628 1,257
15 ) T,5® (Nm) 80 15 10 20
"l 33.423 212 () 5,086 898 598 1,197
' T, (Nm) 85 15 10 20
18| 38107 M) 11,257 | 11,257 0163 | 9163 | 2094 | 2880| 1,833 2,880
: T,49 (Nm) 215 215 175 175 40 55| 35 55
20 | 42.441}-Fo ) 10,367 10,367 8247 | 8247 | 1649 | 2121] 1414 2,356
' T,4® (Nm) 220 220 175 175 35 45| 30 50
01 | 24563 F®  (N) 10,547 | 10,547 8,303 | 8303 | 1,795 2244 1,346 2.468
) T,59 (Nm) 235 235 185 185 40 50 30 55
22 | 46.686 Fr® (N) 10,496 | 10,496 8,354 | 8,354 | 1,928 2356 | 1,499 2,356
: T,49 (Nm) 245 245 195 195 45 55| 35 55
25| 53.052 F® (N) 10,556 | 10,556 8294 | 87204 | 2262 | 3204 1,885 2,262
' T4 (Nm) 280 280 220 220 60 85| 50 60
2 | 28| 59.418- M 10,771 10,771 8415 | 8415 | 3029 | 4207| 2,020 2,188
) T,69 (Nm) 320 320 250 250 90 125 60 65
30 | 63.661 F® (N) 10,681 | 10,681 8,325 | 8,325 | 3613 4555| 2,199 2,199
' T,4® (Nm) 340 340 265 265 115 145| 70 70
32| 67.906 F®  (N) 10,750 | 10,750 8394 | 8394 | 4123 | 4418[ 2,356 2,209
' T4 (Nm) 365 365 285 285 140 150| 80 75
36 | 76.39422 ) 10,734 | 10,734 8378 | 8378 | 4451 | 4451| 2,880 2,225
. T, (Nm) 410 410 320 320 170 170| 110 85
39| 8276120 N 10,874 10,874 8,337 | 8337 | 4471 | 4a71| 2,779 2,175
' T,4® (Nm) 450 450 345 345 185 185| 115 90
40 | 84.883 Fr®  (N) 10,838 10,838 8,364 | 8,364 | 4477 4477| 2,827 2,238
O 1,49 (Nm) 460 460 355 355 190 190| 120 95
25| 24| 63.662- 2N 16,022 13,195 | 13,195 | 3927 | 5184| 2,827 5027
' . T, (Nm) 510 420 420 125 165| 90 160
20 | 63.662 Fr®  (N) 18,535 | 18,535 16,493 | 16,493 | 3,927 5341| 2356 8,796
' T,4® (Nm) 590 590 525 525 125 170| 75 280
22| 70.028 F® (N) 18,850 | 18,850 16,565 | 16,565 | 4,998 | 6712| 2,713 8,568
: T4 (Nm) 660 660 580 580 175 235| 95 300
3 | 25| 79 578l ) 19,227 19,227 16,588 | 16,588 | 6400 | 8922| 3,770 8419
: T,49 (Nm) 765 765 660 660 255 355| 150 335
28| 89127 F® (N) 19,523 | 19,523 16,606 | 16,606 | 7,966 | 10883 5,161 8,303
' T4 (Nm) 870 870 740 740 355 485 230 370
32 [101 85422 19,831] 19,831 16,690 | 16,690 | 9523 | 10799| 7,265 8,247
P 7,49 (Nm) 1,010 | 1,010 850 850 485 550 | 370 420

* The Maximal Driving Torque is also to be understood as the Maximal Acceleration Torgue T
The Emergency Stop Torque,Jor = 2 X T,g, under the condition limited 1000 times in the whole service period.

(1) Number of Teeth

(5) Working Pitch Circle Diameter (in mm)

(8) Maximum FEette
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Pinion with Helical Teeth
( Interface : Keyway )

Table 6. The max. permitted torque and fefmice of pinion with Keyway

Quality Q4 Q5H Q5 Q6 Q6M Q6C Q8H Q8 Q9 Q10
Rack . Carbon Alloy Carbon | Carbon Carbon Carbon |Q&T Alloy| Carbon | Stainlesy Carbon
Material
Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel
Pinion Heat Induction| Case |Carburized Induction| Induction| Induction N lizi Quenched Normalizind Solution Induction
Treatment| Hardenind Hardening Induction | Hardening Hardeningl Hardening ormatizin Tempered Hardening
Mn| Z8 | dw® Max. Torque * and FeeBorce
15 |63.66 Fr®  (N) 31,730 32,201 32,201 | 32,201 | 9268 | 13038| 5,027 13,509
| e (Nm) 1,010 1,025 | 1,025 | 1,025 | 295 415| 160 430
18 | 76,3942 M) 34,557 34,5557 | 34,557 | 34,557 | 13,000 | 18850 | 8,639 18,457
U 1 (m) 1,320 1,320 | 1,320 | 1,320 500 720| 330 705
20 |84.88 Fr®  (N) 35,107 30,159 | 30,159 | 30,159 [ 9.425 | 12959| 4,830 14,962
T T (Nm) 1,490 1,280 | 1,280 | 1,280 | 400 550 | 205 635
4 | 21 |89 122 M 35,118 30,204 30,182 | 30,182 | 10322 | 14362| 5,610 14,810
] T (um) 1,565 1,350 | 1,345 | 1,345 | 460 640| 250 660
22 | 0337720 M) 35,236 30,309 [ 30,202 | 30,202 | 11,245 | 15851 6,533 14,780
] T (Nm) 1,645 1,415 | 1410 [ 1410 | 525 740| 305 690
94 10185 Fr®  (N) 35,343 30,434 | 30,238 | 30,238 | 13,155 | 18850 8,443 14,530
9 | T (Nm) 1,800 1,550 | 1,540 | 1,540 | 670 960 | 430 740
o5 [106.10 Fr®  (N) 35,343 30,442 | 30,253 | 30,253 | 14,137 | 19321| 9,425 14,514
3 | T (Nm) 1,875 1,615 | 1,605 [ 1,605 | 750 1,025 500 770
18 | 95,494 7" (W) | 54140 54140 54,140 | 54,035 | 54,035 18,012 35,081
5 ' T (Nm)| 2,585 [ 2,585 2,585 | 2,580 | 2,580 860 1,575
04 | 12732 Fr® (N) | 48,538 56,470 48,538 | 48,538 | 48,538 18,064 28.588
4 | 7,49 (Nm)| 3,000 | 3,595 3,090 | 3,090 | 3,090 1,150 1,820
00 12739 Fx® ()| 69,036] 79,011 69,036 | 69,036 | 69,036 21,756 47,359
6 4 | 1,49 (Nm)| 4,395 [ 5,030 4395 | 4395 | 4,395 1,385 3,015
o5 15915 Fr® (N)| 72,131| 82,058 72,131 | 72,068 | 72,068 33,552 49.574
5 | 7,49 (Nm)| 5,740 | 6,530 5740 | 5735 | 5,735 2,670 3,945
18 |152.78 Fr® (N) [ 134,368| 134,368 134,368| 134,368| 134,368 62,832 99,876
g 9 | 1,49 (Nm)| 10,265| 10,265 10,265 | 10,265 | 10,265 4,800 7,630
00 16976 Fr®  (N) | 126,527 136,188 126,527| 126,527| 126,527 46,122 93.423
6 | T, (Nm)| 10,740| 11,560 10,740 | 10,740 | 10,740 3,915 7,930
10| 20 212.20 Fr® (N) | 193,490 190,899 193,490| 193,443| 193,443 85812 143,492
7 | 7,49 (Nm)| 20,530 20,255 20,530 | 20,525 [ 20,525 9,105 15,225

* The Maximal Driving Torque is also to be understood as the Maximal Acceleration Torgue T
The Emergency Stop TorqueJor = 2 X T,g, under the condition limited 1000 times in the whole service period.

(1) Number of Teeth  (5) Working Pitch Circle Diameter (in mm)  (8) Maximum FEecce (9) Maximum Driving Torque
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Pinion with Helical Teeth
( Interface :Long Shaft Pinion with Keyway for Holle8haft)

Quality DIN 5
Tooth Thickness Tolerance : e25
LeftHand Helical Teeth
CaseHardened andeeth Ground

L1 L2 L3
Wh9 o
= i T 8
- D L
L9 = B1
L10
L4
M|z | x@ | da® | d@ | dw® |dl,g| d2 [ B1| L1 | L2 | L3 | L4 | M | L9 | L10(Wh9| H1 | L® | OrderCode
15| 20| o |34.83131.831/31.831] 20 | 26 | 20 | 40 | 75| 45 | 100 | M5 | 48| 125 6 | 225| 100 | G1JL20D20
15 (0.417] 375 |31.831 335 20 | 24 | 25 | 28 | 135| 50 | 105| M5 | 48 |125| 6 | 22.5| 100 | GO2L15D20
20| 0 |46.441)42.441)42.441) 25 | 35 | 25 | 63 | 13 | 53 | 141 | M8 | 72| 19| 8 28 [133.339 G02L20D25
2 | 30| o |67.662|63.662/63662 25 | 38 [ 25 | 63 | 13 | 53 | 141 | M8 | 72| 19| 8 28 | 200 | GO2L30D25
30| 0 |67.662]63.662/63.662] 28 | 42 | 25 | 80 | 145|575 166 | M8 | 72| 19 | 8 31 | 200 | Go2L30D28
30| 0 |67.662]63.662/63.662] 36 | 48 | 25 | 100 | 125]| 57 | 181 | M12| 10 | 28 | 10 | 39 | 200 | G02L30D36
20| 0 |69.662]63.662/63.662 25 | 38 [ 30 | 63 | 13 | 55 | 143 | M8 | 72| 19| 8 28 | 200 | Go3L20D25
3 |20]| o |69.662|63.662/63.662 28 | 42 [ 30 | 80 | 145]| 60 | 168| M8 | 72| 19| 8 31 | 200 | Go3L20D28
20| 0 |69.662|63.662/63.662] 36 | 48 | 30 | 100 | 125]| 62 | 186 | M12| 10 | 28 | 10 | 39 | 200 | GO3L20D36
15| o [71.662|63.662/63.662 28 | 42 | 40 | 80 | 145| 65 | 173 | M8 | 72| 19 | 8 31 | 200 | Go4L15D28
. 15| o0 [71.662|63.662/63.662] 36 | 48 | 40 | 100 | 125| 67 | 191 | M12| 10 | 28 | 10 | 39 | 200 | GO4L15D36
15| o [71.662|63.662/63.662] 48 | 57 | 40 | 125 | 9 72 | 216 | M12| 10| 28 | 14 | 51.5| 200 | Go4L15D48
30 | 0 [135.324127.324127.324 48 | 57 | 40 | 125 | 9 72 | 216 | M12| 10 | 28 | 14 | 51.5| 400 | G04L30D48
5 12 0.434/ 78.002| 63.662] 68 | 48 | 57 [ 50 | 125 | 9 82 | 226 | M12| 10 | 28 | 14 | 51.5| 200 | GO5L12D48
15 | 0.5 [94.578| 79.578/84.578]| 60 | 68 | 50 | 150 | 10 | 90 | 272 | m16| 12 | 36 | 18 | 64 | 250 | GO5L15D60
6 | 13| 0.5 |100.76182.761]88.761] 60 | 70 | 60 | 150 | 10 | 100 | 282 | Mm16| 12 | 36 | 18 | 64 | 260 | GO6L13D60

(1) Number of teeth
(5) Working pitch circle diameter

(2) Profile modification factor
(6) Pitch circle length L x d

(3) Diameter of addendum circle
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Pinion with Helical Teeth
( Interface :Long Shaft Pinion with Keyway for Holle8haft)
Quality DIN 5
Tooth Thickness Tolerance : e25

LeftHand Helical Teeth
CaseHardened andeeth Ground

\
Ddw

A =ho+

h= . S )
" / T aw '
2

In table 7, the maximum permissible torque of pinion wittng Shaft w. KW foAPEX AF/PIFGearbox, and the rack is
calculated on the basis of a speed of 1.5 m/s and providing good lubrication (using an automatic lubrication system or
manually applied grease every day), the tooth root strength fagtoe 3.4, tooth surface strength coefficien & 1,

the safety factor gk 1, and the required service life of 20,000 hours. By higher speed, the max. permissible torque
reduced. The user needs to increase the safety factor for the application.

Backlash changes by different center height. Please contact APEX under WWW.APEXDYNA.COM.

Table 7, the max. permitted torque and fe@mtce of pinion withLong Shaft w. KW foAPEX AF / PltSeries

Quality Q4 Q5H | Q5 Q6 Q6M Q6C Q8H Q8 Q9 Q10
Rack Material Carbon Alloy Carbon | Carbon Carbon Carbon | Q&T Alloy| Carbon | Stainlesg Carbon
Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel
Pinion Heat Induction| Case |Carburizeq Induction| Induction | Induction [ .. | Quenched| ~ .. I . [Induction
Treatmentl Hardening Hardening Induction|Hardenind Hardening| Hardening q Tempered N Hardening
Mn | ZV | dw® Max. Torque * and FeeHorce
15| 20|31.83 FA® (N) 5,027 942 628 1,257
: = 1,49 (Nm) 80 15 10 20
15 | 33.50 F:£® (N) 9,111 | 9,111 8,168 8,168 1,571 1885 1,257 2,199
T T,e® (Nm) 145 130 130 25 30 20 35
2 | 201 42.44 F+®  (N) 10,367 | 10,367 8,247 8,247 1,649 2,121 1,414 2,356
T ToE® (Nm) 220 175 175 35 45 30 50
F® (N 10,681 | 10,681 8,325 8,325 3,613 4,555 2,199 2,199
30 | 63.66—==
P 1,49 (Nm) 340 265 265 115 145 70 70
3 | 20 63.66 F:{®  (N) 18,535 | 18,535 16,493 16,493 3,927 5,341 2,356 8,796
P T,49 (Nm) 590 525 525 125 170 75 280
15 | 63.66 F:®  (N) 31,730 32,201 | 32,201 32,201 9,268 13,038 5,027 13,509
4 o T,69 (Nm) 1,010 1,025 1,025 1,025 295 415 160 430
5,421 A7 ,15 ,15 16,25 19,007 | 11,31 13,
30 |127 34 F® (N 35,42 30,473 | 30,159 30,159 6,258 9,00 310 3,666
T 1,59 (Nm) 2,255 1,940 1,920 1,920 1,035 1,210 720 870
12 | 68.00 F+® (N)| 28,117 | 28,117 28,117 | 27,018 27,018 4,241 5,027
5 T T (Nm)| 895 895 895 860 860 135 160
F+® (N)| 34,809 | 34,809 34,809 | 34,557 34,557 6,911 10,933
15 (84.58
T,6% (Nm)| 1,385 | 1,385 1,385 1,375 1,375 275 435
FA® (N)| 38,907 | 38,907 38,907 | 38,182 38,182 9,425 10,875
6 | 13|88.76
T,69 (Nm)[ 1,610 | 1,610 1,610 1,580 1,580 390 450

* The Maximal Driving Torque is also to be understood as the Maximal Acceleration Torgue T
The Emergency Stop TorqueJor = 2 X T, under the condition limited 1000 times in the whole service period.

(1) Number of Teeth

(5) Working Pitch Circle Diameter (in mm)

(8) Maximum FEedte
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Pinion with Helical Teeth
( Interface :Long Shaft Pinion without Keyway for HolleBhaff)

Quality DIN 5

Tooth Thickness Tolerance : e25
LeftHand Helical Teeth
CaseHardened andeeth Ground

B1
S 8
= [ B R B R S -
2 T
L1
L2
i 3 .

Mn. | Z0 | x®@ da® d® dw® dl,. d2 d3 Bl L1 L2 L3 L® Order Code
1.5 20 0 34.831 | 31.831| 31.831 20 26 - 20 26 - 100.25 100 H1JL20D20
15 104174 375 31.831| 335 20 24 - 25 31 - 105 100 HO02L15D20
20 0 46.441 | 42.441| 42.441 25 35 31 25 28.5 34 148 133.332] HO02L20D25
2 30 0 67.662 | 63.662| 63.662 25 38 31 25 28.5 34 148 200 HO02L30D25
30 0 67.662 | 63.662| 63.662 28 42 36 25 33 38.5 180 200 H02L30D28
30 0 67.662 | 63.662| 63.662 36 48 - 25 325 - 203 200 H02L30D36
20 0 69.662 | 63.662| 63.662 25 31 - 30 36.5 - 150 200 HO3L20D25
3 20 0 69.662 | 63.662| 63.662 28 42 36 30 355 41 183 200 HO3L20D28
20 0 69.662 | 63.662| 63.662 36 48 - 30 37.5 - 208 200 HO3L20D36
15 0 71.662 | 63.662| 63.662 28 36 - 40 46 - 188 200 HO04L15D28
15 0 71.662 | 63.662| 63.662 36 48 - 40 425 - 213 200 HO4L15D36
4 15 0 71.662 | 63.662| 63.662 48 57 - 40 43.5 - 240 200 HO04L15D48
30 0 135.325] 127.324{ 127.324 48 57 - 40 43.5 - 240 400 HO04L30D48
12 | 0.434| 78.002 | 63.662 68 48 57 - 50 53.5 - 250 200 HO5L12D48
> 15 0.5 94.578 | 79.578| 84.578 60 70 - 50 55 - 275 250 HO5L15D60
13 0.5 | 100.761| 82.761| 88.761 48 57 - 60 63.5 - 260 260 HO6L13D48
6 13 0.5 | 100.761| 82.761| 88.761 60 70 - 60 65 - 285 260 HO6L13D60
15 0.5 | 113.493] 95.493|101.493] 60 70 - 60 65 - 285 300 HO6L15D60

(1) Number of teeth  (2) Profile modification factor  (3) Diameter of addendum circle  (4) Pitch circle diameter
(5) Working pitch circle diameter  (6) Pitch circle length L' x d
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Pinion with Helical Teeth
( Interface :Long Shaft Pinion without Keyway for HolleBhaff)
Quality DIN 5

Tooth Thickness Tolerance : e25

LeftHand Helical Teeth
CaseHardened andeeth Ground

f dw

A =ho+

In table 8, the maximum permissible torque of pinion witing Shaft w/o KWor APEXAF/ PII- Gearbox and the
rack is calculated on the basis of a speed of 1.5 m/s and providing good lubrication (using an automatic lubrication
system or manually applied grease every day), the tooth root strength fagter 54, tooth surface strength coefficient
S /b 1, the safety factorgX 1, and the required service life of 20,000 hours. By higher speed, the max. permissible
torque reduced. The user needs to increase the safety factor for the application.
Backlash changes by different center height. Please contact APEX under WWW.APEXDYNA.COM.

Table 8, the max. permitted torque and fe&atce of pinion withLong Shaft w/o KWor APEXAF/ PltSeries

Quality Q4 Q5H | Q5 Q6 Q6M Q6C Q8H Q8 Q9 Q10

Rack Material Carbon Alloy Carbon| Carbon Carbon Carbon | Q&T Alloy| Carbon |Stainlesp Carbon

Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel
Pinion Heat Induction| Case |Carburized Induction| Induction | Induction Normalizind Quenched Normalizind solution Induction
Treatment| Hardening Hardening Induction [Hardening Hardening| Hardening 9 Tempered 7 Hardening

Mn|ZY| dw® Max. Torque * and FeeBorce

1. | 2 31.83 F®  (N) 5,027 942 628 1,257
5|0 ' T,¢9 (Nm) 80 15 10 20
1 33.50 F® (N) 9,111 9,111 8,168 8,168 1,571 1885 1,257 2,199

5 ' T,69 (Nm) 145 145 130 130 25 30 20 35

5 2 42 44 F+®  (N) 10,367| 10,367 8,247 8,247 1,649 2,121 1,414 2,356
0 ) T,¢ (Nm) 220 220 175 175 35 45 30 50

3 63.66 F:®  (N) 10,681| 10,681 8,325 8,325 3,613 4,555 2,199 2,199

0 ' T,5 (Nm) 340 340 265 265 | 115 145 70 70

3 2 63.66 FZT(S) (N) 18,535| 18,535 16,493 16,493 3,927 5,341 2,356 8,796
0 ) T,g9 (Nm) 590 590 525 525 125 170 75 280

1 63.66 F:®  (N) 31,730| 31,730 32,201 32,201| 9,268 13,038 5,027 13,509

4 5 ) T, (Nm) 1,010 1,010 1,025 1,025 295 415 160 430
31273 | F® (N) 35,421| 35,421 30,159 30,159| 16,258 19,007 11,310 13,666
012 T,o6® (Nm) 2,255| 2,255 1,920 1,920| 1,035 1,210 720 870

1 68.00 FZT(S) (N) 28,117 28,117 28,117 27,018 27,018 4,241 5,027

5 2 ) T,g9 (Nm) 895 895 895 860 860 135 160
1 84.58 F+® (N)| 34,809| 34,809 34,809 34,557 34,557 6,911 10,933

5 ) T, (Nm) 1,385 1,385 1,385 1,375 1,375 275 435
1 88.76 F+® (N)| 38907 38,907 38,907| 38,182 38,182 9,425 10,875

6 3 ) T,69 (Nm) 1,610 1,610 1,610 1,580 1,580 390 450
111014 45,971 45,971 45,971 45,867 45,867 13,823 17,698
519 2,195 2,195 2,195 2,190 2,190 660 845

* The Maximal Driving Torque is also to be understood as the Maximal Acceleration Torgue T
The Emergency Stop TorqueJor = 2 X T,g, under the condition limited 1000 times in the whole service period.

(1) Number of Teeth

(5) Working Pitch Circle Diameter (in mm)

(8) Maximum FEecte
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Rack with Straight Teeth

Quality 4 /Carbon Steel
Tooth Thickness Tolerance13~0&em
Straight Teeth
Teeth Induction Hardened and Ground
All Sides Ground

! L1 *—-j
ho ll’ al 1 ‘
h ‘ a 1 1 I — £x45°
ma | | | | [
| | | | | | | |
a7z —t s rh a B —m '
BT
A 2 . i i T T 11 07
| | o3
_alde hi o
Mn| P® | L1 Tﬁgth BlH|ho|f]| a | 1 ':l%'e hldi|d2|t]| at | 11 | d3| 2 | R® | ordercode*
5 | 15.70794 1005.31| 64 | 49| 39| 34| 3 |62.83[125.66] & [12[ 14 20] 23] 30.10245.11] 127 0.005| 0.02 | 05041100120
6 | 18.84954 1017.88| 54 | 59| 49| 43| 3 |63.62[127.23 & [16] 18] 26| 17| 3140 955.08] 15.7[ 0.005| 0.02 | 06041100C10
8 | 25.13274 100531 40 | 79| 79| 71| 3 |62.83[125.66] & |25[ 223321 26.60 [ 952.11] 1.7 0.006| 0.022] 08041100c10
10| 3141504 1005.31) 32 |99 99| 8o 3 [62.83] 125.66] 8 [32] 33| 48] 32| 125.66] 753.99] 19.7] 0.006] 0.022] 10041100c10
12 | 37.69911 1017.88] 27 |120]120|108| 3 | 63.62]|127.23] 8 40| 39| 58| 38| 127.23| 763.42| 19.7| 0.007| 0.023| 12041100C10

(1) Teeth Pitch Pt = Module x  (2) fp ts Single Pitch Error (3) Fgs Total Pitch Error

= For all models APEX also provides Rack without scteMes. By ordering please change the 2nd last omtete position
from Al1l0 to AO0O. Pl ease also refer to page 14.
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Quality 5H /Alloy Steel
Tooth Thickness Tolerance15~0&em
Straight Teeth
Material CaseHardened
Teeth Ground and all Sides Ground

H L1
ho_ LT ol 1 ‘ '
h ‘ o} 1 1 I £x495°
T | | | | e —
| | | | | | | |
a7z —" + rh o o —m '
BT
A 2 . i i T T 11 07
| | o3
__|ae h|_
mo| P |t [T B | fho|f| a | 1 MO ha1fa2| ¢ | a1 [ 1 | d3| 2 | RO | OrderCode*
2 | 6.28310] 1005.31] 160 | 24 | 24 | 22 [ 2 [62.83[ 12566 8 | 9 10| 15| o [ 31.30[942.70 7.7 [ 0.006( 0.024] 025H1100M1d
3 | 9.42478| 1017.8¢| 108 | 20 | 20 | 26 [ 2 [63.62[127.29 8 [10[12[17.d 11 28.60(960.60] 11.7] 0.006( 0.026[ 035H1100M1d
4 | 12.56637 1005.31] 80 | 39 | 30 | 35 | 3 |62.83| 12566 8 | 13|16 23| 15| 30.30(944.70] 15.7[ 0.007| 0.028] 045H1100M1d
5 | 15.70796 1005.31| 64 | 49 | 49 | 44 | 3 |62.83| 12566 8 | 15[ 18| 26| 17| 34.80]935.70] 15.7] 0.007| 0.028] 055H1100M1d
6 | 18.84956| 1017.88| 54 59 | 59| 53| 3 163.62]127.231 8 20| 22133 ]| 21| 98.60|820.60] 19.7]| 0.007| 0.028| 065H1100M1d
8 | 25.13274f 1005.31| 40 79| 79| 71| 3 162.83]125.660 8 251 26139]| 25| 26.60|952.11] 19.7] 0.008] 0.031| 085H1100M1d
10| 31.41593 1005.31| 32 99| 99| 89| 3 162.83]125.660 8 32| 39| 58] 38|125.66| 753.99| 19.7| 0.008] 0.031| 105H1100M1d

(1) Teeth Pitch Pt = Module x  (2) fp ts Single Pitch Error (3) Fgs Total Pitch Error

x For all models APEX also provides Rack without sctedes. By ordering please change the 2nd last cuete position
from filo to A0O0. Please also refer to page 14.

Especially for the application without baskpport.

Without alignment / baclsupport With alignment / backupport
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Rack with Straight Teeth

Quality 5 /Alloy Steel
Tooth Thickness Tolerance15~0&em
Straight Teeth
MaterialCarburized, Induction Hardened
Teeth Ground and all Sides Ground

H L1
ho ll’ al 1 ‘
h ‘ o} 1 1 I £x495°
T | | | | e —
| | | | | | | |
H T T T T T T T T
1 I ! 1 L L Vo L :I: i { [ )
Bl N =l |
+ i j I ‘i‘ \!I |!| 1 !\ \!\ 1!1 AI/’
| | o3
I d? h —_
Mn| P@® L1 Tﬁgth BlH|no|f| a | 1 ':l%'e hldi[p2|T]| at| 11 |d3| 42 | R® | ordercode*
2 | 6.28319| 25133 | 40 |24 24| 22| 2 |62.83] 12566] 2 |8| 7 [ 12 | 7 [ 31.3] 188.73]5.7| 0.005] 0.018] 02051025M10
2 | 6.28319| 50266 | 80 |24 24| 22| 2 |62.83] 12566 4 |8| 7 [ 12 | 7 [ 31.3] 440.06[5.7| 0.006] 0.021] 02051050M10
2 | 6.28319| 1005.31| 160 |24 24| 22| 2 [62.83] 12566 8 | 8| 7 [ 12 | 7 [ 31.3] 942.71[5.7| 0.006| 0.024] 02051100M10
3 | 9.42478| 25447 | 27 |29 20| 26| 2 [63.62] 127.23] 2 [ o[ 10 15 | o [ 34.4] 185.67] 7.7| 0.006| 0.019] 03051025M10
3 | 9.42478| 508.94 | 54 |29 29| 26[ 2 |63.62] 127.23] 4 [ o[ 10[ 15 | o [ 34.4] 420.14| 7.7] 0.006| 0.023] 03051050M10
3 | 9.42478| 1017.88| 108 |29 29| 26| 2 [63.62] 12723 8 [ o[ 10| 15 | o [ 34.4] 949.08] 7.7| 0.006| 0.026] 03051100M10

(1) Teeth Pitch Pt = Module x  (2) fp ts Single Pitch Error (3) Fgs Total Pitch Error

x For all models APEX also provides Rack without scteles. By ordering please change the 2nd last cuabete position
from Aildo to A0O0. Please also refer to page 14.
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Quality 5 / CarbonSteel
Tooth Thickness Tolerance15~0&em
Straight Teeth
Teeth Induction Hardened and Ground
All Sides Ground

! L1

h0 ll_ al Il
] Lr__! a | I | 1 | I | - £x45°

azN T T i i i T !
ol A s ks [
bl | o3
_alde hi o
Mn| P L1 Tﬁgfh BlH |no|lf| a | 1 ':l‘:)'e hldi|d2|t| at | 11 [d3]| 42 | R® | Ordercode*
4 | 12.56637 251.33| 20 | 39| 39 | 35| 3 |62.83| 12566 2 | 12| 10| 15| 9 | 37.5 | 176.33 7.7 | 0.006] 0.021| 04051025C10
4 | 12.56637 502.66| 40 | 39| 39|35 3 |62.83[ 12566 4 | 12| 10] 15 375 | 427.66| 7.7 | 0.007] 0.026| 04051050c10
4 | 12.56637 100531 80 | 39| 39 | 35| 3 [62.83[ 125660 & | 12| 10] 15| 9 | 37.5 | 930.31] 7.7 | 0.007] 0.028| 04051100C10
4 | 12.56637 1005.31| 80 391 39| 35| 3|62.83]125.66{ 8 12| 14| 20| 13| 37.5]930.31|11.7| 0.007] 0.028] 04051100CSd
4 |12.56637] 1256.64f 100 | 39| 39| 35| 3 |62.83|125.66] 10 | 12| 10| 15| 9 | 37.5]1181.64 7.7 | 0.007| 0.028] 04051125C10
4 |12.56637] 1507.96] 120 | 39| 39| 35| 3 |62.83|125.66 12 | 12| 10| 15| 9 | 37.5]1432.94 7.7 | 0.007| 0.028] 04051150C10
4 | 12.56637 1507.96| 120 | 39| 39 | 35| 3 | 62.83| 125.66] 12 | 12| 14| 20| 13| 37.5 |1432.94 11.7] 0.007] 0.028| 04051150Csd
4 | 12.56637 1759.29| 140 | 39| 39 | 35| 3 |62.83| 125.66| 14 | 12| 10| 15| 9 | 37.5 |1684.24 7.7 | 0.007| 0.028| 04051175C10
4 | 12.56637 2010.62| 160 | 39| 39 | 35| 3 |62.83| 125.66 16 | 12| 10] 15 37.5 [1935.64 7.7 | 0.008| 0.032| 04051200C10
4 | 12.56637 2010.62| 160 | 39| 39 | 35| 3 | 62.83| 125.66] 16 | 12| 14| 20| 13| 37.5 |1935.64 11.7| 0.008] 0.032| 04051200Csd
5 | 15.70796 100531 64 | 49| 39 | 34| 3 |62.83| 12566 8 | 12| 14| 20| 13| 30.1 | 945.11]11.7] 0.007] 0.028| 05051100C10
6 | 18.84956 1017.88| 54 |59 49 | 43| 3 |63.62|127.2d 8 | 16| 18] 26| 17| 31.4 | 955.08]15.7] 0.007] 0.028] 06051100C10
8 | 2513274 100531 40 | 79| 79 | 71| 3 [62.83| 125.66] 8 | 25| 22|33 21| 26.6 | 952.11| 19.7] 0.008] 0.031| 08051100C10
10 | 3141509 1005.31] 32 | 99| 99 | 89| 3 [62.83| 12566 & | 32| 33| 48|32 [125.6d 753.99]19.7] 0.008] 0.031| 10051100C10)
12 | 37.69011] 1017.88] 27 [120]120108| 3 |63.62]127.29 & |40 39| 58] 38 [127.2d 763.42[19.7] 0.01 | 0.033| 12051100C10]

(1) Teeth Pitch Pt = Module x

(2) fp ts Single Pitch Error (3) Fgs Total Pitch Error

+ For all models APEX also provides Rack without scieMes. By ordering please change the 2nd last cabefe position
refer to page 14.
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Rack with Straight Teeth

Quality 6 / CarbonSteel
Tooth Thickness Tolerance22~ 0 em
Straight Teeth
Teeth Induction Hardened and Ground
All Sides Ground

! L1
h0 ll_ al Il
] Lr__! a | I | 1 | I | _'T Fx45°
g | I E—— T T i T |
o A e
* di | o3
—ld2 S
M| P |t [T e W hol | a | 1 |R%| hfar|d2{t| a1 | 1 |d3| 42 | RO | OrderCode
1 | 3.14159| 502.66| 160 | 15| 15| 14| 2 | 62.85| 125.66| 4 6|5|8]5 31.3 | 440.05 | 5.7 0.008| 0.029] 01061050C10
1 | 3.14159| 1005.31| 320 | 15| 15| 14| 2 | 62.85| 125.66| 8 6|5 5 31.3 942.71 | 5.7 10.008] 0.033] 01061100C10
1 | 3.14159| 1507.96| 480 | 15| 15| 14| 2 | 62.85| 125.66| 12 6|5|8]5 31.3 | 1445.36| 5.7 | 0.008| 0.033]| 01061150C10
2 | 6.28319| 502.66| 80 |24]|24|22]| 2 |62.83| 125.66] 4 8|7 |11] 7 31.3 | 440.06 | 5.7 ] 0.008| 0.029] 02061050C10
2 | 6.28319| 1005.31] 160 | 24| 24| 22| 2 | 62.83| 125.66] 8 8 7111 7 31.3 942.71 | 5.7 |1 0.008] 0.034| 02061100C10
2 | 6.28319| 1256.64] 200 | 24| 24| 22| 2 |62.83| 125.66] 10 8 7111} 7 31.3 | 1194.04| 5.7 1 0.008| 0.034] 02061125C10
2 | 6.28319| 1507.96] 240 | 24| 24| 22| 2 |62.83| 125.66] 12 8 7111} 7 31.3 | 1445.36| 5.7 ] 0.008| 0.034] 02061150C10
2 | 6.28319| 1759.29] 280 | 24| 24| 22| 2 |62.83| 125.66| 14 8 7111} 7 31.3 | 1696.69| 5.7 ] 0.008| 0.034] 02061175C10
2 | 6.28319| 2010.62| 320 | 24| 24| 22| 2 | 62.83] 125.66]| 16 8|7 111] 7 31.3 | 1948.02| 5.7 | 0.009| 0.038] 02061200C10
3 | 9.42478| 508.94| 54 | 29]|29|26]| 2 |63.62| 127.23| 4 9 110|15] 9 34.4 | 440.14 | 7.7 1 0.008| 0.032| 03061050C10
3 | 9.42478| 1017.88] 108 | 29| 29| 26| 2 | 63.62| 127.23 9 110|15] 9 34.4 | 949.08 | 7.7 ] 0.009| 0.037| 03061100C10
3 | 9.42478| 1272.35| 135 | 29|29 | 26| 2 | 63.62| 127.23] 10 9 110|15] 9 34.4 | 1203.55| 7.7 | 0.009| 0.037| 03061125C10
3 | 9.42478| 1526.81] 162 | 29| 29| 26| 2 | 63.62| 127.23| 12 9 110|15] 9 34.4 | 1458.01| 7.7 | 0.009| 0.037| 03061150C10
3 | 9.42478|1781.28] 189 | 29| 29| 26| 2 | 63.62| 127.23| 14 9 110|15] 9 34.4 | 1712.48| 7.7 |1 0.009| 0.037| 03061175C10
3 | 9.42478| 2035.75| 216 | 29| 29| 26| 2 | 63.62| 127.23]| 16 9 110|15] 9 34.4 11966.954 7.7 | 0.01 | 0.042] 03061200C10
4 112.56637] 502.66| 40 |39|39]|35| 3]62.83] 125.66 1210|151 9 375 | 427.66 | 7.7 0.009| 0.034| 04061050C10
4 11256637 502.66| 40 |39]|39]|35| 3]62.83] 125.66 121 14| 20| 13| 37.5 | 427.66 |11.7| 0.009] 0.034| 04061050CS({
4 112.56637 1005.31] 80 |39]|39]|35| 3]|62.83] 125.66 1210|151 9 37.5 930.31 | 7.7 0.01 ] 0.04 | 04061100C10
4 112.56637] 1005.31] 80 |39|39]|35| 3]62.83] 125.66| 8 121 14| 20| 13| 375 930.31 |11.7] 0.01 | 0.04 | 04061100CS(
4 112.56637 1256.64] 100 | 39|139]| 35| 3 162.83] 125.66| 10 | 12| 10| 15| 9 37.5 | 1181.64| 7.7 ]| 0.01| 0.04 | 04061125C10
4 112.56637 1507.96] 120 | 39|39 35| 3 162.83] 125.66| 12 | 12| 10| 15| 9 37.5 | 1432.96| 7.7 | 0.01 | 0.04 | 04061150C10
4 112.56637] 1507.96] 120 | 39|39 35| 3 162.83] 125.66| 12 | 12| 14| 20| 13| 37.5 | 1432.96|11.7] 0.01 | 0.04 | 04061150CS(
4 |12.56637] 1759.29] 140 | 39|139| 35| 3 162.83] 125.66| 14 | 12| 10| 15| 9 37.5 | 1684.29| 7.7 0.01 | 0.04 | 04061175C10
4 |12.56637] 2010.62|] 160 | 39139| 35| 3 |162.83] 125.66| 16 | 12| 10| 15| 9 37.5 | 1935.62| 7.7 ] 0.011] 0.045] 04061200C10
4 |12.56637] 2010.62| 160 | 39139 | 35| 3 162.83] 125.66| 16 | 12| 14| 20| 13| 37.5 | 1935.62|11.7] 0.011| 0.045] 04061200CS(

(1) Teeth Pitch Pt = Module x

(2) fp ts Single Pitch Error (3) Fs Total Pitch Error

x For all models APEX also provides Rack without schedes. By ordering please change the 2nd last cabete position
refer

from
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Quality 6 / CarbonSteel
Tooth Thickness Tolerance22~ 0 em
Straight Teeth
Teeth Induction Hardened and Ground
All Sides Ground

! L1
h0 ll_ al Il
] Lr__! a | I | 1 | I | _'T Fx45°
g | I E—— T T i T |

o A e

* di | o3

—ld2 S
M| P |t [T e W hol | a | 1 |R%| hfar|d2{t| a1 | 1 |d3| 42 | RO | OrderCode
5 | 15.70796| 502.66| 32 | 49| 39| 34| 3|62.83] 125.66] 4 121 14| 20| 13| 30.1 | 442.46 |11.7| 0.009] 0.034| 05061050C10,
5 | 15.70796| 1005.31| 64 | 49| 39| 34| 3 |62.83] 125.66] 8 121 14| 20| 13| 30.1 945.11 |11.7] 0.01 | 0.04 | 05061100C10
5 | 15.70796| 1256.64| 80 49|39 34| 3162.83| 125.66| 10 | 12| 14| 20| 13| 30.1 | 1196.44|11.7] 0.01 | 0.04 | 05061125C10
5 | 15.70796| 1507.96] 96 49| 39| 34| 3162.83| 125.66| 12 | 12| 14| 20| 13| 30.1 | 1447.76|11.7] 0.01 | 0.04 | 05061150C10
5 115.70796| 1759.29] 112 | 49| 39| 34| 3 |62.83| 125.66] 14 | 12| 14| 20| 13| 30.1 | 1699.09|11.7| 0.01 | 0.04 | 05061175C10
5 115.70796| 2010.62] 128 | 49| 39| 34| 3 |62.83| 125.66] 16 | 12| 14| 20| 13| 30.1 | 1950.42|11.7| 0.011| 0.045| 05061200C10
6 | 18.84956| 508.94| 27 59149 | 43| 3 |63.62| 127.23| 4 16| 18| 26| 17| 31.4 446.14 | 15.7| 0.009] 0.034| 06061050C10
6 | 18.84956| 1017.88] 54 | 59]|49| 43| 3 |63.62| 127.23] 8 16| 18| 26| 17| 31.4 955.08 | 15.7|] 0.01 | 0.04 | 06061100C10
6 | 18.84956| 1281.77| 68 | 59| 49| 43| 3 |63.62| 127.23] 10 | 16| 18| 26| 17| 31.4 | 1218.97|15.7| 0.01 | 0.04 | 06061125C10|
6 | 18.84956| 1526.81| 81 | 59|49 | 43| 3 |63.62| 127.23] 12 | 16| 18| 26| 17| 31.4 | 1464.01|15.7| 0.01 | 0.04 | 06061150C10|
6 | 18.84956| 1790.71] 95 | 59|49 | 43| 3 |63.62| 127.23] 14 | 16| 18| 26| 17| 31.4 | 1727.91|15.7| 0.01 | 0.04 | 06061175C10|
6 | 18.84956| 2035.75| 108 | 59| 49| 43| 3 |63.62| 127.23] 16 | 16| 18| 26| 17| 31.4 | 1972.95|15.7| 0.011]| 0.045| 06061200C10|
8 | 25.13274f 502.66| 20 | 79| 79| 71| 3 |62.83] 125.66] 4 25122]133|21| 26.6 | 449.46 |19.7] 0.011| 0.037] 08061050C10
8 | 25.13274] 1005.31| 40 | 79| 79| 71| 3 |62.83| 125.66 25122]133|21| 26.6 952.11 |19.7] 0.011] 0.043| 08061100C10
8 | 25.13274] 1256.64f 50 | 79| 79| 71| 3 |62.83] 125.66] 10 | 25| 22| 33| 21| 26.6 | 1203.44119.7| 0.011] 0.043| 08061125C10|
8 | 25.13274] 1507.96] 60 | 79| 79| 71| 3 |62.83] 125.66] 12 | 25| 22| 33| 21| 26.6 | 1454.76119.7| 0.011]| 0.043| 08061150C10|
8 | 25.13274 1759.29| 70 | 79| 79| 71| 3|62.83] 125.66] 14 | 25| 22| 33| 21| 26.6 | 1706.09|19.7| 0.011] 0.043| 08061175C10|
8 | 25.13274f 2010.62| 80 79179 71| 3162.83| 125.66| 16 | 25| 22| 33| 21| 26.6 | 1957.42]19.7] 0.012] 0.048| 08061200C10
101 31.41593 1005.31| 32 | 99|99|89| 3 162.83| 125.66| 8 32133]|48|32]125.66] 753.99 |19.7] 0.011| 0.043] 10061100C10
121 37.69911] 1017.88] 27 |120{120/108| 3 | 63.62| 127.23 40| 39| 58| 38 |127.23] 763.42 |19.7] 0.013] 0.046] 12061100C10

(1) Teeth Pitch Pt = Module x

(2) fp ts Single Pitch Error (3) Fgs Total Pitch Error

x For all models APEX also provides Rack without scteles. By ordering please change the 2nd last cabete position
o fi0o.
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Rack with Straight Teeth

Quality 6M / CarborSteel
Tooth Thickness Tolerance22~0em

Straight Teeth
Teeth Induction Hardened and Ground
All Sides Milled
! L1
h0 El_ al Il
*H‘*! - T —“[*ﬁ
i I i i o . |
o A e
* di | o3
—ld2 S
Mn| Pt i T s | Hlnoff| a | 1 [N nla1|d2|t|a| 1 |D3| 42 | RS | OrderCode
1 | 3.14159| 502.66| 160 | 15| 15| 14| 2 | 62.85| 125.66] 4 6 5 8 5 | 31.3| 440.05| 5.7 | 0.008| 0.029 | 016M1050C10
1 | 3.14159| 1005.31| 320 | 15| 15| 14| 2 | 62.85| 125.66] 8 6 5 8 5 | 31.3| 942.71]| 5.7 | 0.008| 0.033| 016M1100C10
1 | 3.14159| 1507.96] 480 | 15| 15| 14| 2 | 62.85| 125.66] 12 6 5 8 5 | 31.3|1445.3q 5.7 | 0.008| 0.033| 016M1150C10
2 | 6.28319| 502.66 | 80 24| 24| 22| 2 |62.83]125.66| 4 8 7 | 11| 7 | 31.3| 440.06] 5.7 | 0.008]| 0.029| 026M1050C10
2 6.28319| 1005.31| 160 | 24| 24| 22| 2 |62.83]125.66] 8 8 7 111)| 7 | 31.3| 942.71] 5.7 | 0.008] 0.034| 026M1100C10
2 6.28319| 1256.64| 200 | 24| 24| 22| 2 |62.83]125.66/ 10 8 7 111)| 7 | 31.3]1194.04 5.7 | 0.008] 0.034| 026M1125C10
2 6.28319| 1507.96] 240 | 24| 24| 22| 2 |62.83]125.66| 12 8 7 111)| 7 | 31.3|1445.39 5.7 | 0.008] 0.034| 026M1150C10
2 6.28319| 1759.29| 280 | 24| 24| 22| 2 |62.83]125.66| 14 8 7 111)| 7 | 31.3]1696.69 5.7 | 0.008] 0.034| 026M1175C10
2 | 6.28319| 2010.62] 320 | 24| 24| 22| 2 |62.83|125.66| 16 8 7 | 11| 7 | 31.3|1948.02 5.7 | 0.009| 0.038]| 026M1200C10
3 | 9.42478| 508.94| 54 |29]|29]|26]| 2 |63.62|127.23| 4 9 |10| 15| 9 | 34.4| 440.14| 7.7 | 0.008| 0.032]| 036M1050C10
3 | 9.42478| 1017.88] 108 | 29|29 | 26| 2 |63.62|127.23 9 |10| 15| 9 | 34.4| 949.08| 7.7 | 0.009| 0.037 | 036M1100C10
3 | 9.42478| 1272.35] 135 | 29|29 | 26| 2 |63.62|127.23] 10 9 10| 15| 9 | 34.4|1203.55 7.7 | 0.009| 0.037]| 036M1125C10
3 | 9.42478| 1526.81] 162 | 29|29 ]| 26| 2 |63.62|127.23] 12 9 |10| 15| 9 | 34.4|1458.01] 7.7 | 0.009| 0.037 | 036M1150C10
3 | 9.42478| 1781.28] 189 | 29|29 | 26| 2 |63.62|127.23] 14 9 10| 15| 9 | 34.4|1712.49 7.7 | 0.009| 0.037 ]| 036M1175C10
3 | 9.42478| 2035.75] 216 | 29|29 ]| 26| 2 |63.62|127.23] 16 9 |10| 15| 9 | 34.4|1966.95] 7.7 | 0.01 | 0.042]| 036M1200C10
4 112.56637] 502.66| 40 |39]|39]|35]| 3]62.83|125.66 12110 15| 9 | 37.5| 427.66| 7.7 | 0.009| 0.034| 046M1050C10
4 112.56637] 502.66| 40 | 39]|39]|35]| 3]62.83|125.66 121141 20| 13| 37.5| 427.66| 11.7| 0.009| 0.034 | 046M1050CS(
4 112.56637] 1005.31] 80 | 39]|39]|35]| 3]62.83|125.66 12110 15| 9 | 37.5| 930.31| 7.7 | 0.01 0.04 | 046M1100C10
4 112.56637] 1005.31] 80 |39]|39]|35]| 3162.83]125.66| 8 121141 20| 13| 37.5| 930.31| 11.7] 0.01 0.04 | 046M1100CS(
4 |112.56637] 1256.64] 100 | 39| 39| 35| 3162.83|125.66] 10 | 12|10| 15| 9 | 37.5|1181.64 7.7 | 0.01 0.04 | 046M1125C10
4 112.56637] 1507.96] 120 | 39| 39| 35| 3 162.83|125.66| 12 |12|10| 15| 9 | 37.5/1432.99 7.7 | 0.01 0.04 | 046M1150C10
4 112.56637] 1759.29] 140 | 39| 39| 35| 3162.83|125.66| 14 | 12| 10| 15| 9 | 37.5|1684.29 7.7 | 0.01 0.04 | 046M1175C10
4 | 12.56637] 2010.62| 160 | 39| 39| 35| 3 162.83]125.66| 16 | 12| 10| 15| 9 | 37.5|1935.64 7.7 | 0.011| 0.045| 046M1200C10
5 | 15.70796| 502.66 32 491 39| 34| 3162.83]125.66] 4 12| 14| 20| 13| 30.1| 442.46| 11.7| 0.009| 0.034 | 056M1050C10
5 | 15.70796| 1005.31| 64 491 39|34 | 3|62.83]125.66] 8 12| 14| 20| 13| 30.1] 945.11|11.7| 0.01 0.04 | 056M1100C10
6 | 18.84956| 508.94 27 59149 43| 3 |63.62|127.23] 4 16| 18| 26| 17| 31.4| 446.14| 15.7| 0.009| 0.034 | 066M1050C10
6 | 18.84956| 1017.88] 54 |59]|49]| 43| 3 163.62|1127.23] 8 16| 18| 26| 17| 31.4| 955.08| 15.7] 0.01 0.04 | 066M1100C10
8 | 25.13274] 1005.31| 40 791 79| 71| 3 |62.83]125.66| 8 25| 22| 33| 21| 26.6| 952.11]|19.7| 0.011] 0.043| 086M1100C10

(1) Teeth Pitch Pt = Module x

(2) fp s Single Pitch Error (3) Fpts Total Pitch Error

= For all models APEX also provides Rack without sctees. By ordering please change the 2nd last cadete position
ioo.
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Quality6C / CarbonSteel
Tooth Thickness Tolerance22~ 0 em
Straight Teeth
Normalizing Heaflreatment
Teeth Ground, All Sides Milled

LL

L ol I
4_')'1*_7‘ a 1 1 [ ‘

] . h 1 N :

7l I
HE" IR T i1 T TR 1] R ZZH 7
* ol H o3
e W
M| P | L [T B K ho|f| a | 1 |"9°| h|di|d2|t|a| 1 [d3| &P | RO | OrderCode
1 | 3.14150| 502.66 | 160 | 15[ 15| 14| 2 [62.85{125.66] 4 | 6 | 5 | 8 | 5 | 31.3| 440.05] 5.7 | 0.008] 0.029 016C1050C10
1 | 3.14159 [ 1005.31| 320 [ 15[ 15| 14| 2 [62.85{125.66] 8 | 6 | 5 | 8 | 5 | 31.3] 942.71] 5.7 | 0.008] 0.033 016C1100C10
2 | 6.28310] 502.66| 80 |24 24| 22| 2 [6283[125.66] 4 | 8| 7 [11] 7 |31.3]240.06 5.7 | 0.008] 0.020 026c1050C10
2 | 6.28310] 1005.31] 160 | 24| 24| 22| 2 [62.83[125.66] 8 | 8 | 7 [11] 7 |31.3| 942.71] 5.7 | 0.008] 0.034 026c1100C10
3 | 9.42478| 508.94| 54 |20] 20| 26| 2 [6362[127.2d 4 [ o [10]15] o [34.4] 440.14] 7.7 | 0.008] 0.032] 036C1050C1d
3 | 9.42478| 1017.88| 108 [ 29[ 20| 26 | 2 [63.62[127.2 & [ o [10[15] o [34.4] 049.08] 7.7 | 0.009] 0.037| 036c1200C1d
4 1256637 502.66| 40 |39 39|35 3 |62.83(125.66] 4 |12|10[15] o |37.5]427.66] 7.7 | 0.009] 0.034| 046c1050C1d
4 [12.56637 1005.31] 80 |39 39| 35| 3 [62.82(125.66] & |12|10[15] o |37.5930.31] 7.7 | 0.01 | 0.04 | 046c1100C1d

(1) Teeth Pitch Pt = Module x

(2) fp ts Single Pitch Error (3) Fgs Total PitchError

x For all models APEX also provides Rack without sctedes. By ordering please change the 2nd last omiete position
ioo. Pl ease also refer to page 14.
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Rack with Straight Teeth

Quality 8H /Q&T Alloy Steel
Tooth Thickness Tolerance48~ 0 em
Straight Teeth
Material Quenched and Tempered
Teeth Milled / All Sides Milled

/f

0 al Il

B vt Tl v E—— -
e | | | |
7! T i " h S |
! it 1 1 | o N = !

g s Rk e S
bl o3

ol h
M| P |t [T B W fho| | a | 1 |9 n|difd2{t|a1| 1 [d3]| 42 | RO | OrderCode*
2 | 6.28319] 502.66| 80 | 25| 24| 22| 2 |62.83|125.66 4 | 8 | 7 | 11| 7 |31.3| 440.06 | 5.7 | 0.015| 0.057 | 028H1050Q10
2 | 6.28319] 1005.31] 160 | 25| 24 | 22| 2 |62.83| 12566 8 | 8 | 7 |11| 7 |3L3| 942.71 | 5.7| 0.016| 0.066 | 028H1100Q10
2 | 6.28319] 1256.64] 200 | 25| 24| 22| 2 | 62.83| 125.66| 10 | 8 | 7 | 11| 7 | 313 1194.04] 5.7 | 0.016| 0.066 | 028H1125Q10
2 | 6.28319| 1507.96] 240 | 25|24 | 22| 2 | 62.83] 125.66] 12 8 7 |11| 7 |31.3| 1445.36| 5.7 | 0.016| 0.066 | 028H1150Q10
2 | 6.28319|1759.29| 280 | 25|24 | 22| 2 | 62.83] 125.66] 14 8 7 |11| 7 |31.3| 1696.69| 5.7 | 0.016| 0.066 | 028H1175Q10)
2 | 6.28319] 2010.62] 320 | 25| 24 | 22| 2 | 62.83| 125.66| 16 | 8 | 7 | 11| 7 | 313 1948.02| 5.7 | 0.018| 0.074| 028H1200Q10
3 | 9.42478| 508.94| 54 |30 29| 26| 2 | 63.62| 127.23 9 | 10|15] 9 |344| 44014 | 7.7] 0,016 0.063| 038H1050Q10)
3 | 9.42478|1017.88] 108 | 30| 29| 26| 2 | 63.62|127.23] 8 9 | 10|15| 9 |34.4] 949.08 | 7.7 ] 0.018| 0.072| 038H1100Q10]
3 | 9.42478| 1272.35| 135 | 30| 29| 26| 2 | 63.62| 127.23 10 | 9 | 10| 15| 9 |34.4| 1203.55] 7.7 | 0.018| 0.072| 038H1125Q10
3 | 9.42478| 1526.81] 162 | 30| 29| 26| 2 | 63.62| 127.23 12 | 9 | 10| 15| 9 |34.4| 1458.01] 7.7 | 0.018| 0.072| 038H1150Q10
3 | 9.42478|1781.28] 189 | 30| 29| 26| 2 | 63.62| 127.23] 14 9 | 10|15] 9 |34.4| 1712.48| 7.7 | 0.018| 0.072| 038H1175Q10]
3 | 9.42478| 2035.75| 216 | 30| 29| 26 | 2 | 63.62| 127.23 16 | 9 | 10| 15| 9 |34.4| 1966.95] 7.7 | 0.019| 0.081 | 038H1200Q10
4 | 12.56637 502.66| 40 | 40| 39| 35| 3 | 62.83| 125.66 12| 10|15 9 |37.5| 427.66 | 7.7| 0.018| 0.068| 048H1050Q1d
4 | 12.56637 1005.31] 80 | 40| 39| 35| 3 | 62.83| 12566 8 | 12| 10|15| 9 |37.5| 93031 | 7.7] 0.019| 0.078 | 048H1100Q10)
4 | 12.56637] 1256.64] 100 | 40| 39| 35| 3 | 62.83| 125.66] 10 | 12] 10| 15| 9 |37.5| 118164 7.7] 0,019 0.078 | 048H1125Q10)
4 | 12.56637 1507.96| 120 | 40| 39| 35| 3 | 62.83| 125.66] 12 | 12] 10| 15| 9 |37.5| 1432.96| 7.7] 0.019| 0.078 | 048H1150Q10)
4 112.56637 1759.29] 140 | 40| 39| 35| 3 |162.83|125.66] 14 | 12| 10|15] 9 |37.5| 1684.29| 7.7 | 0.019| 0.078 | 048H1175Q10]
4 |12.566371 2010.62] 160 | 40| 39| 35| 3 |62.83|125.66] 16 | 12| 10|15| 9 |37.5| 1935.62| 7.7 | 0.021| 0.088| 048H1200Q10}

(1) Teeth Pitch Pt = Module X

from

ilo

to

(2) fp ts Single Pitch Error (3) Fgs Total Pitch Error
x For all models APEX also provides Rack without scteles. By ordering please change the 2nd last cabete position
fioo.
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Without alignment / baclsupport
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Quality 8 / CarbonSteel
Tooth Thickness Tolerance48~ 0 em

Straight Teeth
Normalized, Teeth Milled

Al Sides Milled
H Ll 7
;mh‘ § a 1 IIl 1 Fx45*
T \ | | | -
7! T i i h S |
I - i o al i N K =~ [
i | I T LU M- SO O
f di d3
o h
Mn| P@ i [T s H|ho|f| a | 1 [R€narfa2|t| a1t | 1 |d3]| 42 [ RO |ordercode
1 | 3.14159| 999.03 | 318 | 15| 15| 14 | 2 |62.44|124.88 8 6| 5| 8] 5] 31.3]| 936.43| 5.7 0.016] 0.065| 01081100C14
1 | 3.14159| 1998.05| 636 | 15| 15| 14 | 2 |162.44/12488 16 | 6 | 5| 8 | 5| 31.3 | 1935.45]| 5.7 0.018]| 0.074| 01081200C1(¢
1.5| 4.71239| 999.03 | 212 | 17|17 | 15.5| 2 | 62.44| 124.88 8 6| 6|10 6 | 31.3 | 936.43| 5.7 0.016] 0.066| 1J081100C1(
1.5| 4.71239| 1248.78| 265 | 17| 17| 15.5]| 2 | 62.44|124.88 10 | 6 | 6 | 10| 6 31.3 | 1186.18| 5.7 | 0.016] 0.066| 1J081125C1(
1.5| 4.71239| 1498.54| 318 | 17| 17| 15.5| 2 | 62.44|124.88 12 | 6 | 6 | 10| 6 31.3 | 1435.94| 5.7 | 0.016] 0.066| 1J081150C1(
1.5| 4.71239| 1748.3 | 371 | 17|17 | 155 2 |62.44|/12488 14 | 6 | 6 | 10| 6 31.3 | 1685.7| 5.7 0.016] 0.066| 1J081175C1(
1.5| 4.71239| 1998.05| 424 | 17|17 | 15.5| 2 |62.44|124.88 16 | 6 | 6 | 10| 6 31.3 | 1935.45| 5.7 | 0.018] 0.074| 1J081200C1d
2 | 6.28319] 1005.31| 160 | 26| 24| 22 | 2 |62.83| 125.66] 8 8|7 1|11] 7 31.3 | 942.71| 5.7 0.016] 0.066| 02081100C1d
2 | 6.28319| 1256.64| 200 | 26| 24| 22 | 2 |62.83]125.66] 10 | 8 | 7 | 11| 7 | 31.3 | 1194.04| 5.7 | 0.016| 0.066]| 02081125C1(
2 | 6.28319| 1507.96| 240 | 26| 24| 22 | 2 |62.83|125.66] 12 | 8 | 7 | 11| 7 | 31.3 | 1445.36| 5.7 | 0.016| 0.066| 02081150C1(
2 | 6.28319| 1759.29| 280 | 26| 24| 22 | 2 |62.83|125.66] 14 | 8 | 7 | 11| 7 | 31.3 | 1696.69| 5.7 | 0.016| 0.066| 02081175C1(
2 | 6.28319| 2010.62| 320 | 26| 24| 22 | 2 |62.83|125.66] 16 | 8 | 7 | 11| 7 | 31.3 | 1948.02| 5.7 | 0.018| 0.074| 02081200C1(
3 | 9.42478| 1017.88| 108 | 31| 29| 26 | 2 |63.62(127.23] 8 9 |10|15| 9 | 34.4 | 949.08| 7.7]0.018] 0.072| 03081100C1(4
3 | 9.42478| 1272.35| 135 | 31| 29| 26 | 2 |63.62|127.23] 10 | 9 | 10| 15| 9 | 34.4 | 1203.55| 7.7 | 0.018| 0.072]| 03081125C1(
3 | 9.42478| 1526.81| 162 | 31| 29| 26 | 2 |63.62|127.23] 12 | 9 | 10| 15| 9 | 34.4 | 1458.01| 7.7 | 0.018| 0.072]| 03081150C1(
3| 9.42478| 1781.28| 189 | 31| 29| 26 | 2 |63.62|127.23] 14 | 9 | 10| 15| 9 | 34.4 | 1712.48| 7.7 | 0.018| 0.072| 03081175C1(
3 | 9.42478| 2035.75| 216 | 31| 29| 26 | 2 |63.62|127.23] 16 | 9 | 10| 15| 9 | 34.4 | 1966.95| 7.7 | 0.019| 0.081] 03081200C1(
4 | 12.56637] 1005.31| 80 | 41|39 35 | 3 |62.83]125.66 121 10| 15| 9 | 37.5 | 930.31| 7.7 0.019/ 0.078| 04081100C14
4 | 12.56637] 1005.31| 80 |41(39| 35 | 3|62.83)125.660 8 |12] 14| 20| 13| 37.5 | 930.31|11.7| 0.019| 0.078| 04081100CS(
4 | 12.56637] 1256.64| 100 | 41|39 35 | 3 |62.83)125.66 10 [12] 10| 15| 9 | 37.5 | 1181.64| 7.7 ] 0.019| 0.078| 04081125C1d
4 |12.56637] 1507.96| 120 | 41| 39| 35 | 3 |62.83)125.66] 12 [12]| 10| 15| 9 | 37.5 | 1432.96| 7.7 | 0.019] 0.078| 04081150C1d
4 |112.56637] 1759.29| 140 | 41| 39| 35 | 3 |62.83)125.66] 14 [12]| 10| 15| 9 | 37.5 |1684.29| 7.7 | 0.019| 0.078| 04081175C1d
4 112.56637 2010.62| 160 | 41]|39| 35 | 3|62.83]125.66] 16 | 12| 10| 15| 9 37.5 | 1935.62| 7.7 | 0.021] 0.088| 04081200C1d
4 11256637 2010.62| 160 | 41]|39| 35 | 3|62.83]125.66] 16 | 12| 14| 20| 13| 37.5 | 1935.62|11.7| 0.021| 0.088 0408120008(?

(1) Teeth Pitch Pt = Module x

(2) fp s Single Pitch Error (3) Fgs Total Pitch Error

x For all models APEX also provides Rack without schedes. By ordering please change the 2nd last cabgte position
Pl ease

from
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Rack with Straight Teeth

Quality 8 / CarbonSteel
Tooth Thickness Tolerance48~ 0 em

Straight Teeth
Normalized, Teeth Milled
All Sides Milled
H L1 7
;mh‘ § a 1 IIl 1 [{ Fxd5
*jkl \ | | -
| | | | | | | |
U T T— h it O | |
! it ! ! i H it —t |
g s Rk e S
f di 43
ol h
Mn| P@ i [T s H|ho|f| a | 1 [R€narfa2|t| a1t | 1 |d3]| 42 [ RO |ordercode
5 | 15.7079¢] 1005.31| 64 | 50| 39| 34 | 3|62.83] 125.66] 8 121 14| 20| 13| 30.1 | 945.11|11.7] 0.019| 0.078] 05081100C1(
5 | 15.7079¢| 1256.64| 80 | 50| 39| 34 | 3|62.83]125.66] 10 | 12| 14| 20| 13| 30.1 | 1196.44|11.7] 0.019| 0.078] 05081125C1(
5 | 15.7079¢| 1507.96] 96 | 50| 39| 34 | 3|62.83]125.66] 12 | 12| 14| 20| 13| 30.1 | 1447.76|11.7] 0.019| 0.078] 05081150C1(
5 | 15.7079¢| 1759.29| 112 | 50| 39| 34 | 3 |62.83]125.66] 14 | 12| 14| 20| 13| 30.1 | 1699.09|11.7] 0.019| 0.078] 05081175C1(
5 | 15.7079¢| 2010.62| 128 | 50| 39| 34 | 3 |62.83]125.66] 16 | 12| 14| 20| 13| 30.1 | 1950.42|11.7] 0.021| 0.088] 05081200C1(
6 | 18.84956 1017.88] 54 | 60]|49| 43 | 3 |63.62|127.23] 8 16| 18| 26| 17| 31.4 | 955.08|15.7] 0.019| 0.078] 06081100C1(
6 | 18.84956¢] 1281.77| 68 |60|49| 43 | 3|63.62]127.23] 10 | 16| 18| 26| 17| 31.4 | 1218.97|15.7] 0.019| 0.078] 06081125C1(
6 | 18.84956¢] 1526.81| 81 |60|49| 43 | 3|63.62|127.23] 12 | 16| 18| 26| 17| 31.4 | 1464.01|15.7] 0.019| 0.078] 06081150C1(
6 |18.84956 1790.71| 95 | 60|49 | 43 | 3 |63.62|127.23] 14 | 16| 18| 26| 17| 31.4 | 1727.91|15.7| 0.019] 0.078| 06081175C1d
6 | 18.84956 2035.75| 108 | 60| 49| 43 | 3 |63.62|127.23] 16 | 16| 18| 26| 17| 31.4 | 1972.95/15.7| 0.021| 0.088| 06081200C1d
8 | 25.13274 1005.31| 40 | 81|79 71 | 3 ]162.83]125.66 8 25122]133|21]| 26.6 | 952.1119.7] 0.022| 0.084| 08081100C1d
8 | 25.13274] 1256.64| 50 | 81|79 71 | 3|62.83]125.66] 10 | 25| 22| 33| 21| 26.6 | 1203.44]|19.7| 0.022]| 0.084| 08081125C1d
8 | 25.13274) 1507.96| 60 | 81|79 71 | 3|62.83]125.66] 12 | 25| 22| 33| 21| 26.6 | 1454.76|19.7| 0.022]| 0.084| 08081150C1d
8 |25.13274) 1759.29| 70 | 81|79 71 | 3|62.83]125.66] 14 | 25| 22| 33| 21| 26.6 | 1706.09]19.7| 0.022| 0.084| 08081175C1d
8 |25.13274) 2010.62| 80 | 81|79 71 | 3|62.83]125.66] 16 | 25| 22| 33| 21| 26.6 | 1957.42|19.7| 0.024| 0.095| 08081200C1d
10| 31.41593 1005.31| 32 |100/ 99| 89 | 3 162.83]125.66 8 32| 33|48 32]125.66] 753.99]19.7] 0.022| 0.084| 10081100C1(
12| 37.69911 1017.88| 27 |120/120| 108 | 3 | 63.62| 127.23 401 39| 58| 38|127.23] 763.42|19.7] 0.026] 0.09 | 12081100C1(d

(1) Teeth Pitch Pt = Module x

(2) fp s Single Pitch Error (3) Fgs Total Pitch Error

x For all models APEX also provides Rack without scheMes. By ordering please change the 2nd last cabgte position
refer to page 14.
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Quality 9 / Stainless Steel
Tooth Thickness Tolerance63~ 0 em

Straight Teeth
Solution, Teeth Milled
All Sides Milled
H L1 7
:ﬂ__ § a 1 IIl 1 ‘ Fx45*
*jk‘ | | | | B
e il
e i o N i =
T U L i ' " el - |
f d a3
de h
Mn | P e [T B H | ho | £ a | 1 |"9° hldifd2|t|a| 1 |d3| 42 | RS |ordercCode*
1 3.14159 | 502.66| 160 | 15| 15]14.00| 2 | 62.85|125.66| 4 6.0l 5| 8 | 5|31.3] 440.06] 5.7]0.021| 0.080] 01091050S1¢
1 3.14159 | 1005.31| 320 | 15| 15]14.00| 2 | 62.85|125.66| 8 6.0 5| 8 | 5(31.3] 942.71] 5.7 ] 0.023| 0.092]| 01091100S1¢
2 6.28319 | 502.66| 80 | 26| 24]2200| 2 | 62.83|125.66| 4 80| 7111 7 |31.3] 440.06] 5.7]0.021| 0.080] 02091050S1¢
2 6.28319 | 1005.31| 160 | 26| 241 2200| 2 | 62.83|125.66| 8 80| 711 7 |31.3] 942.71] 5.7 ] 0.023| 0.092]| 02091100S1¢
3 9.42478 | 508.94| 54 | 31]|29|26.00| 2 |63.62]127.23| 4 9.0 (10| 15| 9 |34.4] 440.14| 7.7 ]| 0.023]| 0.088] 0309105051
3 9.42478 | 1017.88| 108 | 31| 29| 26.00| 2 | 63.62]127.23] 8 9.0 (10| 15| 9 |34.4] 949.08| 7.7 ]| 0.025] 0.101] 03091100S1d¢
4 12.56637| 502.66| 40 |41]|39]|3500| 3 |62.83]125.66] 4 |120]|10| 15| 9 |37.5| 427.66| 7.7 | 0.025| 0.095| 04091050S1(
4 12.56637| 1005.31| 80 | 41| 39]|3500| 3 |62.83]125.66] 8 |120|10| 15| 9 |37.5| 930.31| 7.7 0.027| 0.109| 04091100S1(
4 12.56637| 1507.96] 120 | 41| 39| 35.00| 3 | 62.83|125.66] 12 |120]|10| 15| 9 |37.5| 1432.96| 7.7 | 0.027]| 0.109| 04091150S1(
4 12.56637| 2010.62| 160 | 41| 39 | 35.00| 3 | 62.83|125.66] 16 |120]|10| 15| 9 |37.5| 1935.62| 7.7 | 0.029] 0.123] 04091200S1(
5 15.70796| 502.66| 32 | 50| 39|34.00| 3 |62.83]125.66f 4 |120]|14|20(13|30.1| 442.46]11.7] 0.025| 0.095| 05091050S1(
5 15.70796| 1005.31] 64 | 50| 39|34.00| 3 |62.83]125.66f 8 |120]|14|20(13|30.1| 945.11]11.7] 0.027| 0.109] 05091100S1(
5 15.70796| 1507.96] 96 | 50| 39| 34.00| 3 | 62.83|125.66] 12 |120]|14| 20(13]|30.1| 1447.76] 11.7] 0.027| 0.109] 05091150S1(
5 15.70796| 2010.62| 128 | 50| 39| 34.00| 3 | 62.83|125.66] 16 |120]|14]| 20(13]|30.1| 1950.42] 11.7] 0.029] 0.123] 05091200S1(
6 18.84956| 508.94| 27 | 60| 49|43.00| 3 |63.62|127.23] 4 |16.0|18|26|17|31.4| 446.14]15.7] 0.025]| 0.095| 06091050S1(
6 18.84956| 1017.88] 54 | 60| 49|43.00| 3 | 63.62|127.23] 8 |16.0|18|2617|31.4] 955.08|15.7| 0.027| 0.109] 06091100S1(
6 18.84956| 2035.75| 108 | 60| 49| 43.00| 3 | 63.62|127.23| 16 |16.0|18| 26 |17|31.4] 1972.95]| 15.7| 0.029] 0.123] 06091200S1(

(1) Teeth Pitch Pt = Module x  (2) fp ts Single Pitch Error (3) Fgs Total Pitch Error

x For all models APEX also provides Rack without scteles. By ordering please change the 2nd last cabete position
from Al1ld to AO0O. Pl ease also refer to page 14.
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Rack with Straight Teeth

Quality 10 / CarborSteel
Tooth Thickness Tolerance90~ 0 em

Straight Teeth
Teeth Induction Hardened
All Sides Milled
H L1 7
ho _ al Il
h o 1 1 1 x45°
—“—|*! | | | | —
| i | 4 | | | | -+ ]
Bl {1 N | R N *
= 1h [ = I
2 41 il o e ! ;
f dt d3
ole h
Mn| P L [T s H o |t a | 1 |"O nla|azft| a1 | 1 |32 | R |OrdercCode
1 | 3.14159| 999.03| 318 | 15| 15| 14 | 2 | 62.44|124.88] 8 65| 85| 31.3| 936.43| 5.7 ] 0.037| 0.146| 01101100C1d
1 | 3.14159| 1998.05| 636 | 15| 15| 14 | 2 | 62.44|124.88] 16 65| 85| 31.3|1935.45/ 5.7 ] 0.037| 0.146] 01101200C1d
1.5| 4.71239| 999.03| 212 | 17| 17| 15.5| 2 | 62.44|124.88] 8 6161016 31.3 | 936.43| 5.7] 0.037| 0.148]| 1J101100C1¢
1.5| 4.71239| 1248.78| 265 | 17| 17| 15.5| 2 | 62.44|124.88] 10 6 6 10| 6| 31.3 |1186.18| 5.7 | 0.037| 0.148] 1J101125C1(
1.5| 4.71239| 1498.54| 318 | 17| 17| 15.5| 2 | 62.44|124.88] 12 6 6 10| 6| 31.3 | 1435.94| 5.7 | 0.037| 0.148] 1J101150C1(
15| 4.71239| 1748.3| 371 | 17| 17| 15.5| 2 | 62.44|124.88] 14 6 6 10| 6| 31.3 | 1685.7| 5.7 ] 0.037| 0.148] 1J101175C1(
1.5| 4.71239] 1998.05| 424 | 17| 17| 15.5| 2 | 62.44|124.88] 16 6 6 10| 6| 31.3 | 1935.45| 5.7 ] 0.041| 0.165| 1J101200C1(
2 | 6.28319| 1005.31| 160 | 26| 24| 22 | 2 |62.83| 125.66] 8 8 7 |11 7| 31.3| 942.71| 5.7] 0.037| 0.148] 02101100C1d
2 | 6.28319]| 1256.64] 200 | 26| 24| 22 | 2 162.83]125.66] 10 | 8 | 7 | 11| 7| 31.3 | 1194.04] 5.7 | 0.037] 0.148| 02101125C1d
2 | 6.28319| 1507.96| 240 | 26| 24| 22 | 2 |62.83| 125.66] 12 8 7 |11]| 7| 31.3|1445.36| 5.7 ] 0.037| 0.148] 02101150C1(
2 | 6.28319]1759.29| 280 | 26| 24| 22 | 2 162.83]125.66] 14 | 8 | 7 | 11| 7| 31.3 | 1696.69| 5.7 | 0.037]| 0.148| 02101175C1d
2 | 6.28319] 2010.62| 320 | 26| 24| 22 | 2 |62.83| 125.66] 16 8 7 |11 7| 31.3|1948.02| 5.7]0.041|0.167| 02101200C1d
3 | 9.42478|1017.88] 108 | 31| 29| 26 | 2 | 63.62|127.23] 8 9 |10[15] 9| 34.4 | 949.08] 7.710.039] 0.162| 03101100C1(
3 | 9.42478| 1272.35| 135 | 31| 29| 26 | 2 |63.62|127.23] 10 9 |10|15] 9| 34.4 | 1203.55| 7.710.039] 0.162| 03101125C1(
3 | 9.42478| 1526.81| 162 | 31| 29| 26 | 2 |63.62|127.23] 12 9 |10|15] 9| 34.4 | 1458.01] 7.710.039] 0.162| 03101150C1(
3 | 9.42478|1781.28] 189 | 31| 29| 26 | 2 |63.62|127.23] 14 9 |10|15] 9| 34.4 |1712.48] 7.710.039] 0.162| 03101175C1(
3 | 9.42478| 2035.75| 216 | 31| 29| 26 | 2 | 63.62|127.23] 16 9 |10|15] 9| 34.4 | 1966.95| 7.7 0.043] 0.182| 03101200C1(
4 112.56637] 1005.31] 80 |41]|39]| 35 | 3 ]162.83]125.66] 8 12110 15| 9| 37.5| 930.31| 7.7] 0.043| 0.175]| 04101100C1d
4 |112.56637] 1005.31] 80 |41]|39]| 35 | 3 ]162.83]125.66] 8 121 14] 20|13| 37.5 | 930.31|11.7] 0.043| 0.175]| 04101100CSQ
4 |112.56637 1256.64] 100 | 41|139] 35 | 3 162.83]125.66] 10 | 12| 10| 15| 9| 37.5|1181.64| 7.7]0.043| 0.175]| 04101125C1d
4 112.56637 1507.96] 120 | 41|139] 35 | 3162.83]125.66] 12 | 12| 10| 15| 9| 37.5|1432.96| 7.7 ] 0.043| 0.175]| 04101150C1d
4 112.56637] 1759.29] 140 | 41|139]| 35 | 3 162.83]125.66] 14 | 12| 10| 15| 9| 37.5 |1684.29| 7.7 ] 0.043| 0.175]| 04101175C1d
4 112.56637] 2010.62| 160 | 41|139] 35 | 3 162.83]125.66] 16 | 12| 10| 15| 9| 37.5 |1935.62| 7.7 ] 0.047| 0.197| 04101200C1d
4 112.56637] 2010.62| 160 | 41|139| 35 | 3 162.83]125.66] 16 | 12| 14| 20 |13| 37.5 | 1935.62|11.7| 0.047| 0.197| 04101200CS(
5 | 15.70796| 1005.31] 64 | 50| 39| 34 | 3|62.83]125.66] 8 121 14| 20|13| 30.1 | 945.11|11.7] 0.043| 0.175] 05101100C1d
5 | 15.70796| 1256.64f 80 | 50| 39| 34 | 3 |62.831125.66] 10 | 12| 14| 20|13] 30.1 | 1196.44|11.7| 0.043] 0.175| 05101125C1d
5 | 15.70796] 1507.96] 96 | 50| 39| 34 | 3 162.83]125.66] 12 | 12| 14| 20|13]| 30.1 | 1447.76]11.7| 0.043] 0.175| 05101150C1d
5 |15.70796] 1759.29| 112 | 50| 39| 34 | 3 162.83|125.66] 14 | 12| 14| 20|13]| 30.1 | 1699.09|11.7| 0.043] 0.175| 05101175C1d
5 |15.70796] 2010.62| 128 | 50| 39| 34 | 3 162.83]125.66] 16 | 12| 14| 20 |13] 30.1 | 1950.42|11.7| 0.047] 0.197| 05101200C1d
6 |18.84956] 1017.88] 54 | 60| 49| 43 | 3 |63.62|127.23] 8 16| 18| 26|17| 31.4 | 955.08|15.7| 0.043]| 0.175| 06101100C1d
6 | 18.84956] 1281.77| 68 | 60| 49| 43 | 3 163.62|127.23] 10 | 16| 18| 26|17| 31.4 | 1218.97|15.7| 0.043] 0.175| 06101125C1d
6 | 18.84956] 1526.81] 81 | 60| 49| 43 | 3 163.62|127.23] 12 | 16| 18| 26|17| 31.4 | 1464.01]15.7| 0.043] 0.175| 06101150C1d
6 |18.84956] 1790.71] 95 | 60| 49| 43 | 3 163.62|127.23] 14 | 16| 18| 26|17| 31.4 | 1727.91|15.7| 0.043] 0.175| 06101175C1d
6 | 18.84956] 2035.75| 108 | 60| 49| 43 | 3 163.62|127.23] 16 | 16| 18| 26 |17| 31.4 | 1972.95|15.7| 0.047] 0.197| 06101200C1d
8 |25.13274] 1005.31] 40 | 81| 79| 71 | 3 ]|62.83]125.66] 8 25]122)|33|21] 26.6 | 952.11]19.7| 0.049] 0.188| 08101100C1d
8 | 25.13274] 1256.64f 50 | 81| 79| 71 | 3 ]162.83]125.66] 10 | 25| 22| 33|21| 26.6 | 1203.44]|19.7| 0.049] 0.188| 08101125C1d
8 |25.13274] 1507.96] 60 | 81| 79| 71 | 3 ]162.83]125.66] 12 | 25| 22| 33|21| 26.6 | 1454.76|19.7| 0.049] 0.188| 08101150C1d
8 |25.13274) 1759.29] 70 | 81| 79| 71 | 3 ]162.83]125.66] 14 | 25| 22| 33|21]| 26.6 | 1706.09]19.7| 0.049] 0.188| 08101175C1d
8 |25.13274] 2010.62] 80 |81| 79| 71 | 3 ]162.83]125.66] 16 | 25| 22| 33|21]| 26.6 | 1957.42|19.7| 0.053] 0.212| 08101200C1d
10| 31.41593 1005.31] 32 |100] 99| 89 | 3 |62.83]125.66] 8 32| 33| 48]32|125.66] 753.99|19.7| 0.049| 0.188]| 10101100C1(
12| 37.69911 1017.88] 27 |120]120] 108 | 3 |63.62|127.23] 8 401 39| 58(38|127.23] 763.42|19.7| 0.059| 0.202| 12101100C1(

(1) Teeth Pitch Pt = Module x  (2) fp ts Single Pitch Error (3) Fgs Total Pitch Error
= For all models APEX also provides Rack without scteMes. By ordering please change the 2nd last outete position

from Al0 to AO0O. Pl ease also refer to page 14.
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Rack with Straight Teeth
( with LinearGuide Interface, 90Type )

L1

Quality 6 / Carbon Steel
Tooth Thickness Tolerance22~ 0 em
Straight Teeth
Teeth Induction Hardened and Ground
All Sides Ground

d3

----- L | T T Y Y
14 ﬁ# J
ami e 6+ €4 ¢+ ¢ o |ui=
l .
t
Mo | PO [ [T B W [ ho [f]al| 1 (M9 ja1fd2| t a1fa3| %2 | B | Ordercode
1.591 5 960 | 192 | 19| 1950 1791| 1| 10| 60| 16 75145 75| 53| 30| 45| 0.008] 0.034| 1K061100C10A1
1.591 5 960 | 192 | 24| 2450 2291|1|10| 60| 16 | 100| 6 | 95| 85| 30| 6 | 0.008| 0.034| 1K061100CS0Al
3.183 10 960 96 29| 29.75| 2657 2| 10| 60| 16 | 11.5] 7 |11.0] 9.0| 30| 7 | 0.009| 0.037| 3B061100C10A1
4.244 | 13.33| 960 72 39| 39.75| 3551 2| 20|80| 12 | 14.0] 10| 15.0] 9.0| 40| 10 | 0.010| 0.040| 4D061100C10A1
Quality 8 / Carbon Steel
Tooth Thickness Tolerance-48 ~ Oem
Straight Teeth
Teeth Milled, All Side Milled
Mo [ P | e [T W | ho [ a1 [N h a1 |d2 |t |a1|d3|&® [ RO | Ordercode
1.591 5 1920| 384 | 20| 19.50|1791] 1 | 10 | 60 | 32 75145| 75| 53| 30 | 4.5 ] 0.018] 0.074] 1K081200C10A1
1.591 5 1920 384 | 25| 24.50] 22.91| 1 10 | 60 32 | 100 6.0| 95|85 30 | 6.0 | 0.018| 0.074| 1K081200CSOA1l
3.183| 10 1920 192 | 30| 29.75|26.57| 2 | 10 | 60 | 32 | 115 7.0|11.0]1 9.0| 30 | 7.0 | 0.019| 0.081| 3B081200C10A1l
4.244| 13.33| 1920| 144 | 40| 39.75|35.51] 2 | 20 | 80 | 24 | 14.0]|10.0f{ 15.0] 9.0 40 | 10.0| 0.021| 0.088| 4D081200C10A1

(1) Teeth Pitch Pt = Module x
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(2) fp s Single Pitch Error (3) Fpts Total Pitch Error



Rack with Straight Teeth
( with LinearGuide Interface, 180Type )

Quality 6 / Carbon Steel
Tooth Thickness Tolerance22~0¢em
Straight Teeth
Teeth Induction Hardened and Ground
All Sides Ground

Mo | PO | e [T | 1 | o |t a1t N9 n|a1|d2|t|a1|ms|n3| |42 |RD| Ordercode
1.591| 5.00| 960 | 192 | 19| 19.50|1 1791 1| 10| 60| 16 | 75| 6 95| 6 | 30| M4] 7.5| 8.0/ 0.008] 0.034| 1KO61100C10A2
1.501| 5.00 | 960 | 192 | 24| 24.50 22.01] 1 [ 10| 60| 16 [200] 7 | 12 | 7 | 30 | M5 |10.0{11.0] 0.008] 0.034] 1K061100CS0A
3.183] 10.00| 960 96 | 29| 29.75|26.57| 2|1 10| 60| 16 |11.5| 10| 15 9 | 30 | M6|11.5|13.5| 0.009| 0.037| 3B061100C10AZ
4.244] 13.33| 960 72 139]|39.75|3551| 2| 20| 80| 12 |14.0) 12| 18 | 12| 40 | M8|14.0116.0] 0.010| 0.040| 4D061100C10A2
Quality 8 / Carbon Steel
Tooth Thickness Tolerance-48 ~ Oem
Straight Teeth
Teeth Milled, All Side Milled
M | P [ [T W | o [ a1 [T h |arfa2|t |a1|ms3fhn3| @ | @ |RD| oOrdercode

1.591| 5.00 [ 1920( 384 | 20| 195|1791| 1 |10| 60| 32| 75| 6 | 95| 6 | 30| M4 | 7.5] 8.0 | 0.018| 0.074| 1K0O81200C10AZ
1.591| 5.00 | 1920| 384 | 25| 24522911 1| 10| 60| 32 |100( 7 |110] 7 | 30| M5 |10.0(11.0(0.018| 0.074| 1K081200CSOAJ
3.183| 10.00| 1920| 192 | 30| 29.75| 26.57| 2 | 10| 60| 32 |11.5] 10 |150( 9 | 30| M6 | 11.5]| 13.5]0.019] 0.081| 3B081200C10AZ
4.244]1 13.33| 1920| 144 | 40| 39.75/35.51| 2 | 20| 80| 24 |140| 12| 180 12| 40| M8 | 140| 16.0| 0.021| 0.088| 4D081200C10AZ

(1) Teeth Pitch Pt = Module x  (2) fp ts Single Pitch Error (3) Fgs Total Pitch Error
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Pinion with Straight Teeth
( Interface : Curvic Plate / EN ISO 94Q9A )

Quality DIN 4 /Alloy Steel
Tooth Thickness Tolerance : e24

Straight Teeth
. CaseHardened andeeth Ground
Bolt Circle @ 50
Fig. B
Order Code
Mn | 29 x@ dd® | d® [daw® | BL | B2 | L1 L® Fig —
Set Pinion only
2 | 21 0.5 48 42 a4 | 26 | 15 | 41 | 131947 | B A02121B050 A02121
Bolt Circle @ 63
B1 B2 B1 B2
22.5°(16X)
) -
g P
il
L1 In E u
Fig. A
Order Code
Mn| 29 | x@ | dd® | d¥ |dw®| B1| B2 | 11 L® Fig —
Set Pinion only
15 | a1 A A02121A063
2 | 2105 48| 42 | 24| 26 131.947 A02121
19.5| 455 c A02121C063
Bolt Circle @ 80
B1 B2
]
g s
g s
L1 [14.3 g
Order Code
Mn|ZY | x@ |dd®| d? [aw®| BL | B2 | L1 L® Fig —
Set Pinion only
A A03119A080
3 | 19| 01667| 64 | 57 | 58 | 31 | 215 52,5 179.071 A03119
C A03119C080

(1) Number of teeth  (2) Profile modification factor  (3) Diameter of addendum circle  (4) Pitch circle diameter
(5) Working pitch circle diameter  (6) Pitch circle length L x d
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Pinion with Straight Teeth

( Interface : Curvic Plate / EN ISO 94Q9A )

Bolt Circle @ 125

B1

B2

B1

B2

Quality DIN 4 /Alloy Steel
Tooth Thickness Tolerance : e24
Straight Teeth
CaseHardened andeeth Ground

/AN - -
@S ‘%{,
5 ‘h?@ HE gl = 8 ¢
NPy ik f °
B
N4 @/ :
L1 Ius.e g JJ9 g
Fig. A Fig. C
Order Code
M| 22| x@ |dd® | d?® [dw®]| B1 | B2 | L1 L® Fig —
Set Pinion only
A A04119A125
4 19 | 0.6875| 89.5| 76 | 81.5| 41 29 70 | 238.761 A04119
Cc A04119C125
Bolt Circle @ 1400 145
B1 E_l B1 B2
) 0
3 & g8 HE E s
=4 ' i
Dt
L1 |2¢.5 § L1 |27 §|
Fig. C
Order Code
Mn| 29| x@ | dd®| d |dw®| B1| B2 | L1 L® Fig —
Set Pinion only
A A05119A140
5 19 0.3 | 108 95 98 51 38 89 298.451| B A05119B140 A05119
C A05119C145
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Quality DIN 4 /Alloy Steel
Tooth Thickness Tolerance : e24
Straight Teeth

CaseHardened andeeth Ground

Bolt Circle @ 160 166

B1 B2 B1 B2 ) Bl B2

- u u]
g = gle @ gl o
g 8 g HE HE g[8

w7 I L

- %"'

L1 Iz_ﬁ_ g L 26| § 1 35
Fig. C
Order Code
M| 22 | x@ [dd®| d* |dw®| B1 | B2 | L1 L® Fig —
Set Pinion only
A A06119A160
6 19 0.25 | 129 | 114 | 117 | 61 49 | 110 | 358.142 B A06119B160 A06119
C A06119C166
Bolt Circle @ 200
B1 B2
|
L1 Jgo.5§
Order Code
Mn. | 2% x® déP | d® | dw® | Bl B2 L1 L@ —
Set Pinion only
8 16 | 0.3125| 149 | 128 | 133 | 81 50 | 131 | 402.124 A08116A200 A08116

(1) Number of teeth  (2) Profile modification factor  (3) Diameter of addendum circle  (4) Pitch circle diameter

(5) Working pitch circle diameter  (6) Pitch circle length L' x d
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Pinion with Straight Teeth
( Interface : Curvic Plate / EN ISO 94Q9A )

Quality DIN 4 /Alloy Steel
Tooth Thickness Tolerance : e24

Straight Teeth

CaseHardened andeeth Ground

Bolt Circle @ 250

Order Code
Set Pinion only

9| x® [défP| d9 |dw® | Bl| B2 | L1 L®

10

15 | 0.45 | 179 | 150 | 159]101] 62 | 163 | 471.239 A10115A250 A10115

(1) Number of teeth  (2) Profile modification factor  (3) Diameter of addendum circle  (4) Pitch circle diameter
(5) Working pitch circle diameter  (6) Pitch circle length L = d

Pinion material carburized, the surface hardness reaches to 60 HRc after case hardening
Teeth surface ground in order to reduce noise and improve wear resistanc‘e
Accessories include hexagon socket head cap s@e8tsength 12.9) DIN 912E

f dw

A =ho+

In Table 9, the maximum permissible torque of Barvic Plate pinion and the rack is calculated on the

basis of a speed of 1.5 m/s and providing good lubrication (using an automatic lubrication system or manually
applied grease every day), the tooth root strength factpris 1.4, tooth surface strength coefficien & 1,

the safety factor §K 1, and the required service life of 20,000 hours. By higher speed, the max. permissible
torque reduced. The user needs to increase the safety factor for the application.

Backlash changes by different center height. Please contact APEX under WWW.APEXDYNA.COM.
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