
High Precision 

Rack and Pinion 



High Precision  

High Loading  

High Speed 

Low Noise 

Long Life-Time 

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 

high-quality transmission sets to fulfill different industrial requirements. 

Main Features
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Requirement and Reason Technology needed 

Good Straightness,  Less Torsion 

ń  Influence the accuracy of pressure angle,  helical angle and    

   pitch error,  hence Influence the gear coupling with pinion. 

ń  To avoid re-straightening work after long-term  

   stock due to slowly out-let of internal tension 

ü Heat-treatment 

ü Straightening 

ü Machining on all sides 

ü Teeth milling and grinding 

ü Teeth induction hardening 

Ű L 

Requirement and Reason Technology needed 

Accurate Pressure Angle Ŭ and Helical Angle ɓ 

ń  Optimizing gear-coupling with pinion 

ń  Optimizing transmission of torque or feed force 

ń  For high speed,  low noise, less wearing,  longer life-time 

ü Heat-treatment 

ü Straightening 

ü Machining on all sides 

ü Teeth milling and grinding 

ü Teeth induction hardening 

Standard 

Right-Hand Helical Left-Hand Helical 

ɓ 

Ŭ 

Ŭ = 20ǯ 

ɓ = 19ǯ31ô42ò (19.5283ǯ) 

   or  0ǯ by Straight Teeth 

Requirement of High-Precision Rack
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Requirement and Reason Technology needed 

Accurate Over Pin Height H 

ń  A measure of accuracy of teeth profile 

ń  Optimizing gear-coupling with pinion  

ń  Influence on backlash between rack and pinion 

ü Heat-treatment 

ü Straightening 

ü Machining on all sides 

ü Teeth milling and grinding 

ü Teeth induction hardening 

 Pin Diameter depending on Mn. 

Mn = 3 H 

 

Requirement and Reason Technology needed 

Low Single Pitch Error Es   /  Low Total Pitch Error Et  

ń  Optimizing gear-coupling with pinion  

ń  Low noise, less wearing, longer life-time 

ń  High positioning accuracy 

ń  Influence on backlash 

ü Heat-treatment 

ü Straightening 

ü Machining on all sides 

ü Teeth milling and grinding 

ü Teeth induction hardening 

ü Pitch = ́  x  Module No. 

ü Total Pitch Error Et is to be measured between the first and the last tooth of a rack.  

Ps Ps 
Single Pitch 

4 



Requirement and Reason Technology needed 

Rigidity / Material Hardness  

ń  No deformation during gear coupling with Pinion 

ń  High strength of rack / High strength of teeth 

ń  Transmission of high torque or high feed force 

ń  High speed, less wearing, long life-time 

ü Heat-treatment 

ü Teeth induction 

hardening 

Requirement and Reason Technology needed 

High Surface Hardness  

ń  High strength of rack / High strength of teeth 

ń  Transmission of high torque or high feed force    

ń  High wearing resistance 

 

ü Heat-treatment 

ü Induction hardening 

ü Teeth grinding Thickness of Hardened-Layer 

ń  Preserve accuracy and long lift-time 

Symmetry of Hardened-Layer on teeth profiles 

ń  Preserve accuracy and long lift-time in both  

   moving directions on the rack  

F 

Torque 

Bad induction hardening  

and / or bad teeth grinding 

Qualified induction hardening 

and teeth grinding 
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Particle Particle 

Magnet 

Requirement and Reason Technology needed 

Low Remaining Magnet 

ń  Prevent adhesion of particles between the rack and pinion  

   which leads to pitting and damage the teeth profile. 

ń  Smooth running 

ń  Preserve accuracy and long lift-time   

ü Degauss device 

Requirement and Reason Technology needed 

Magnetic Crack Inspection 

ń Preserve accuracy 

ń Guarantee of long life-time 

ü Magnetic crack  

    inspection device 

APEX rack has been checked by Magnetic Crack Inspection Device! 

APEX rack has been degaussed until 10 ǰ 3 Gauss! 
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Parallelism  and Perpendicularity   

Quality 

 

 

 Cross-Section 

Q4 ~ Q5 Q6 Q6M Q8 / Q9  Q10 

 

 

 

ʥ10 ~ 16 0.004 0.006 0.006 0.01 0.015 0.025 0.025 0.04 0.04 0.06 

ʥ16 ~ 25 0.005 0.008 0.008 0.012 0.02 0.03 0.03 0.05 0.05 0.08 

ʥ25 ~ 40 0.006 0.01 0.01 0.015 0.025 0.04 0.04 0.06 0.06 0.1 

ʥ40 ~ 63 0.008 0.012 0.012 0.02 0.03 0.05 0.05 0.08 0.08 0.12 

ʥ63 ~ 100 0.01 0.015 0.015 0.025 0.04 0.06 0.06 0.1 0.1 0.15 

ʥ100 ~ 160 0.012 0.02 0.02 0.03 0.05 0.08 0.08 0.12 0.12 0.2 

Straightness * 

Quality Q 4 ~ Q 6  Q 6M Q 8 ~ Q 9 Q 10 

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 - - - - - - 

Surface Roughness 

Quality Q 4 ~ Q 6 Q 6M Q 8 ~ Q 9 Q 10 

Lead Ra Ò 0.5 Ra Ò 0.5 Ra Ò 1.0 Ra Ò 1.6 

Profile Ra Ò 1.0 Ra Ò 1.0 Ra Ò 3.0 Ra Ò 6.3 

Side Ra Ò 0.8 Ra Ò 2.0 Ra Ò 2.0 Ra Ò 2.0 

(ɛm) 
Profile Lead 

(mm) 

(mm) 

*  Straightness is given either in a free situation (Free) or on a certified flat surface in a fixed mounted  

    situation (Fixed). By the Free-case, the rack is lying on the certified surface with its teeth at the side. 

7 
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Tolerance of Rack Teeth  

Length Deviation 

Angular  

Deviation 

Pressure Angle Deviation  

 Pin Diameter  

    depending on Mn. 

Mn = 3 H 

 

H 

H 

Height Deviation  

APEX declares clearly all the tolerances of rack dimension and geometry,  beginning 

from the design through out the manufacturing. 

8 

PitchStraight 

Single Pitch Error 

PitchHelical 

Single Pitch Error 

The last Tooth 

Total Pitch Error 

Total Pitch 

Total Pitch Error 

Total Pitch 

The 1st Tooth 

Single Pitch Error  

Total Pitch Error  

Helical Angle Deviation  

Angular  

Deviation 

Length Deviation 



Module No. Deviation Q4 Q5H / Q5 Q6 / Q6M Q8H / Q8 Q9 Q10 

2 
 

Pressure Angle Deviation     (µm) Ò 4 Ò 6 Ò 8 Ò 16 Ò 23 Ò 36 

Helical Angle Deviation        (µm) Ò 6.5 Ò 8 Ò 10 Ò 20 Ò 32 Ò 52 

Over Pin Height Deviation  (µm)  
0 0 0 0 0 0 

- 19 - 20 - 30 - 66 -87 - 123 

Single Pitch Error (1)           (µm) Ò 4.5 Ò 6 Ò 8 Ò 16 Ò 23 Ò 37 

Total Pitch Error (1)             (µm) Ò 17 Ò 24 Ò 34 Ò 66 Ò 91 Ò 148 

(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. 

Module No. Deviation Q4 Q5H / Q5 Q6 / Q6M Q8H / Q8 Q9 Q10 

1.5 
 

Pressure Angle Deviation     (µm) Ò 4 Ò 6 Ò 8 Ò 16 Ò 23 Ò 36 

Helical Angle Deviation        (µm) Ò 6 Ò 7 Ò 9 Ò 18 Ò 28 Ò 45 

Over Pin Height Deviation  (µm)  
0 0 0 0 0 0 

- 19 - 21 - 30 - 66 -87 - 124 

Single Pitch Error (1)           (µm) Ò 4.5 Ò 6 Ò 8 Ò 16 Ò 23 Ò 37 

Total Pitch Error (1)             (µm) Ò 17 Ò 24 Ò 34 Ò 66 Ò 91 Ò 148 

Module No. Deviation Q4 Q5H / Q5 Q6 / Q6M Q8H / Q8 Q9 Q10 

1 
 

Pressure Angle Deviation     (µm) Ò 4 Ò 6 Ò 8 Ò 16 Ò 23 Ò 36 

Helical Angle Deviation        (µm) Ò 6 Ò 7 Ò 9 Ò 18 Ò 28 Ò 45 

Over Pin Height Deviation  (µm)  
0 0 0 0 0 0 

- 19 - 21 - 30 - 66 -87 - 124 

Single Pitch Error (1)           (µm) Ò 4.5 Ò 6 Ò 8 Ò 16 Ò 23 Ò 37 

Total Pitch Error (1)             (µm) Ò 17 Ò 24 Ò 33 Ò 65 Ò 91 Ò 146 

Module No. Deviation Q4 Q5H / Q5 Q6 / Q6M Q8H / Q8 Q9 Q10 

2.5 
 

Pressure Angle Deviation     (µm) Ò 5 Ò 7 Ò 10 Ò 20 Ò 28 Ò 45 

Helical Angle Deviation        (µm) Ò 6.5 Ò 8 Ò 10 Ò 20 Ò 32 Ò 52 

Over Pin Height Deviation  (µm)  
0 0 0 0 0 0 

- 19 - 21 - 30 - 66 -87 - 124 

Single Pitch Error (1)           (µm) Ò 4.5 Ò 6 Ò 9 Ò 18 Ò 25 Ò 39 

Total Pitch Error (1)             (µm) Ò 19 Ò 26 Ò 36 Ò 72 Ò 100 Ò 160 

Module No. Deviation Q4 Q5H / Q5 Q6 / Q6M Q8H / Q8 Q9 Q10 

3 
 

Pressure Angle Deviation     (µm) Ò 5 Ò 7 Ò 10 Ò 20 Ò 28 Ò 45 

Helical Angle Deviation        (µm) Ò 6.5 Ò 8 Ò 10 Ò 20 Ò 32 Ò 52 

Over Pin Height Deviation  (µm)  
0 0 0 0 0 0 

- 19 - 21 - 30 - 66 -87 - 124 

Single Pitch Error (1)           (µm) Ò 4.5 Ò 6 Ò 9 Ò 18 Ò 25 Ò 39 

Total Pitch Error (1)             (µm) Ò 19 Ò 26 Ò 37 Ò 72 Ò 101 Ò 162 

Precision  /  Tolerance of Rack Teeth  

Module No. Deviation Q4 Q5H / Q5 Q6 / Q6M Q8H / Q8 Q9 Q10 

4 
 

Pressure Angle Deviation     (µm) Ò 7 Ò 9 Ò 13 Ò 25 Ò 35 Ò 56 

Helical Angle Deviation        (µm) Ò 6.5 Ò 8 Ò 10 Ò 20 Ò 32 Ò 52 

Over Pin Height Deviation  (µm)  
0 0 0 0 0 0 

- 19 - 21 - 30 - 66 - 66 - 124 

Single Pitch Error (1)           (µm) Ò 5 Ò 7 Ò 10 Ò 19 Ò 18 Ò 43 

Total Pitch Error (1)             (µm) Ò 20 Ò 28 Ò 40 Ò 78 Ò 72 Ò 175 
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Declaration of Tolerance  



Module No. Deviation Q4 Q5H / Q5 Q6 / Q6M Q8H / Q8 Q9 Q10 

5 
 

Pressure Angle Deviation     (µm) Ò 7 Ò 9 Ò 13 Ò 25 Ò 35 Ò 56 

Helical Angle Deviation        (µm) Ò 8 Ò 10 Ò 13 Ò 25 Ò 41 Ò 65 

Over Pin Height Deviation  (µm)  
0 0 0 0 0 0 

-19 -21 -30 -66 -87 -124 

Single Pitch Error (1)           (µm) Ò 5 Ò 7 Ò 10 Ò 19 Ò 27 Ò 43 

Total Pitch Error (1)             (µm) Ò 20 Ò 28 Ò 40 Ò 78 Ò 109 Ò 175 

Module No. Deviation Q4 Q5H / Q5 Q6 / Q6M Q8H / Q8 Q9 Q10 

6 
 

Pressure Angle Deviation     (µm) Ò 7 Ò 9 Ò 13 Ò 25 Ò 35 Ò 56 

Helical Angle Deviation        (µm) Ò 8 Ò 10 Ò 13 Ò 25 Ò 41 Ò 65 

Over Pin Height Deviation  (µm)  
0 0 0 0 0 0 

- 19 - 21 - 30 - 66 -87 - 124 

Single Pitch Error (1)           (µm) Ò 5 Ò 7 Ò 10 Ò 19 Ò 27 Ò 43 

Total Pitch Error (1)             (µm) Ò 20 Ò 28 Ò 40 Ò 78 Ò 109 Ò 175 

Module No. Deviation Q4 Q5H / Q5 Q6 / Q6M Q8H / Q8 Q9 Q10 

8 
 

Pressure Angle Deviation     (µm) Ò 8 Ò 12 Ò 16 Ò 32 Ò 45 Ò 72 

Helical Angle Deviation        (µm) Ò 8 Ò 10 Ò 13 Ò 25 Ò 41 Ò 65 

Over Pin Height Deviation  (µm)  
0 0 0 0 0 0 

- 20 - 21 - 31 - 66 -87 - 124 

Single Pitch Error (1)           (µm) Ò 5.5 Ò 8 Ò 11 Ò 22 Ò 31 Ò 49 

Total Pitch Error (1)             (µm) Ò 22 Ò 31 Ò 43 Ò 84 Ò 118 Ò 188 

Module No. Deviation Q4 Q5H / Q5 Q6 / Q6M Q8H / Q8 Q9 Q10 

10 
 

Pressure Angle Deviation     (µm) Ò 8 Ò 12 Ò 16 Ò 32 Ò 45 Ò 72 

Helical Angle Deviation        (µm) Ò 8 Ò 10 Ò 13 Ò 25 Ò 41 Ò 65 

Over Pin Height Deviation  (µm)  
0 0 0 0 0 0 

- 20 - 21 - 31 - 66 -87 - 124 

Single Pitch Error (1)           (µm) Ò 5.5 Ò 8 Ò 11 Ò 22 Ò 31 Ò 49 

Total Pitch Error (1)             (µm) Ò 22 Ò 31 Ò 43 Ò 84 Ò 118 Ò 188 

Module No. Deviation Q4 Q5H / Q5 Q6 / Q6M Q8H / Q8 Q9 Q10 

12 
 

Pressure Angle Deviation     (µm) Ò 11 Ò 15 Ò 21 Ò 42 Ò 58 Ò 93 

Helical Angle Deviation        (µm) Ò 10 Ò 13 Ò 16 Ò 32 Ò 51 Ò 82 

Over Pin Height Deviation  (µm)  
0 0 0 0 0 0 

- 20 - 21 - 31 - 66 -87 - 124 

Single Pitch Error (1)           (µm) Ò 7 Ò 10 Ò 13 Ò 26 Ò 37 Ò 59 

Total Pitch Error (1)             (µm) Ò 23 Ò 33 Ò 46 Ò 90 Ò 126 Ò 202 

Precision  /  Tolerance of Rack Teeth 

(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 

Induction Hardening 

Surface Hardness  
Hardness by  

Effective Thickness L 

550 ǰ 40 HV 440 ǰ 32 HV 

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 

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 

L 

H 

L 

Scanning 

Induction Hardening 

Tooth-by-Tooth  

Induction Hardening 

Carburized 

Induction Hardening 

H 

L 

Module No. H L 

1 - 1.75 

1.5 - 2.63 

1.591 (Pitch 5) - 2.79 

2 - 3.5 

2.5 - 4.38 

3 - 4.8 

3.183 (Pitch 10) - 5.09 

Carburized Induction Hardening 

Surface Hardness  
Hardness by  

Effective Thickness L 

640 ~ 720 HV 515 ~ 580 HV 

Note :  In the cross-section, the effective thickness can be guaranteed over 80% in the middle of the teeth width. 
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Heat-Treatment for Pinion 

Mn L  (in mm) 

1.5 0.3 

1.591ɎPitch 5ɏ 0.3 

2 0.3 

2.5 0.38 

3 0.45 

3.183ɎPitch 10ɏ 0.48 

4 0.6 

4.244ɎPitch 13.33ɏ 0.64 

5 0.75 

6 0.9 

8 1.2 

10 1.5 

 Material :  Alloy Steel 

 Heat-Treatment :  Case Hardening 

 Teeth :  Ground  

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

Surface Hardness  
Hardness by  

Effective Thickness L 

640 ~ 720 HV 515 ~ 580 HV 



Rack Quality and Application 

Quality  Module 

Total  

Pitch Error             

(µm / 1000mm) 

Tooth Thickness      

Tolerance             

(µm) 

Application 

4 5 ~ 12 20 ~ 23 -13 ~  0 

ń Measurement equipment 

ń Certification laboratory 

ń High-end machine tools with electrical  

  Preload 

5H 2 ~ 10 24 ~ 31 -15 ~  0 

ń For the installation without back support  

ń High rigidity / high torque  

ń Multi-pinion application 

ń To replace lager module-no. 

5 2 ~ 12 24 ~ 33 -15 ~  0 

ń High-end machine tools 

ń Lifting axis 

ń Multi-pinion application 

6 1 ~ 12 33 ~ 46 -22 ~  0 

ń Machine tools 

ń Water-/ laser-/ plasma-cutting machines 

ń Portal machine center 

ń Tube bending machine 

ń Woodworking machine 

ń Combination with linear guide 

6M 2 ~ 10 34 ~ 43 -22 ~  0 
ń Combination with linear guide 

ń Automatic loading system 

8H 2 ~ 4 66 ~ 78 -48 ~  0 

ń Welding machine 

ń Robots 

ń Automatic loading system 

ń Linear axis with low load feed 

8 1.5 ~ 12 66 ~ 90 -48 ~  0 

ń Welding machine 

ń Robots 

ń Automatic loading system 

ń Linear axis with low load feed 

9 1 ~ 6 91 ~ 109 -63 ~  0 

ń Stainless 

ń Food industry / pharmaceutical industry 

ń Clean room application 

10 1 ~ 12 146 ~ 202 -90 ~  0 

ń Lifting axis 

ń Automatic loading system 

ń Robots 

ń Outdoor application 
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06 02 R 0 1 C 100 

Coating 
0  = None 

N = Nickel Plating 

P  = Phosphate Film 

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 = Right-Hand Helical 19ǯ31ô42ò  

1* = Straight 

Quality 
4 / 5H / 5 / 6 / 6M / 8H / 8 / 9 / 10 

Module-No. 
1 ~ 12 

The non-integer module no. 

will be given in alphabet. 

 

Example :  02  06  R  100  C  1  0   (  ) 

Rack Order Code
  

* 1 =  ñ one ò 

* * A1 = For Linear-Guide Interface,  90ï Type 

     A2 = For Linear-Guide Interface,  180ï Type  

14 
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Rack with Helical Teeth  

Quality 4  /  Carbon Steel  
Tooth Thickness Tolerance : -13 ~ 0 ɛm 

Right-Hand Helical Teeth 

 Teeth Induction Hardened and Ground 

All Sides Ground 

Mn Pt
(1) L1 L2 

Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 I1 d3 fp

(2)
 Fp

(3)
 Order Code * 

5 16.66669 1000 17.4  60 49 39 34 3 62.5  125 8 12 14 20 13 37.5  925 11.7 0.005  0.020  0504R100C10 

6 20.00003 1000 20.9  50 59 49 43 3 62.5  125 8 16 18 26 17 37.5  925 15.7 0.005  0.020  0604R100C10 

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 89 3 62.5  125 8 32 33 48 32 125.0  750 19.7 0.006  0.022  1004R100C10 

12 40.00006 1000 42.6  25 120 120 108 3 40.0  125 8 40 39 58 38 102.5  750 19.7 0.007  0.023  1204R100C10 

(1) Teeth Pitch Pt = Module x ́ / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error 

 

 *  For all models APEX also provides Rack without screw-holes. By ordering please change the 2nd last order-code position  

     from ñ1ò to ñ0ò. Please also refer to page 14. 
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Mn Pt
(1) L1 L2 

Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 I1 d3 fp

(2)
 Fp

(3)
 Order Code * 

2 6.66668 1000 8.5  150 24 24 22 2 62.5  125 8 9 10 15 9 31.7  936.6  7.7 0.006 0.024 025HR100M10 

3 10.00002 1000 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 13.33335 1000 13.8  75 39 39 35 3 62.5  125 8 13 16 23 15 30.0  940.0  15.7 0.007 0.028 045HR100M10 

5 16.66669 1000 17.4  60 49 49 44 3 62.5  125 8 15 18 26 17 34.5  931.0  15.7 0.007 0.028 055HR100M10 

6 20.00003 1000 20.9  50 59 59 53 3 62.5  125 8 20 22 33 21 97.5  805.0  19.7 0.007 0.028 065HR100M10 

8 26.66671 960 28.0  36 79 79 71 3 60.0  120 8 25 26 39 25 120.0  720.0  19.7 0.008 0.031 085HR100M10 

10 33.33339 1000 35.1  30 99 99 89 3 40.0  125 8 32 39 58 38 102.5  750.0  19.7 0.008 0.031 105HR100M10 

Quality 5H  /  Alloy Steel  
Tooth Thickness Tolerance : -15 ~ 0 ɛm 

Right-Hand Helical Teeth 

 Material Case-Hardened 

Teeth Ground and all Sides Ground 

Without alignment / back-support                  With alignment / back-support 

Especially for the application without back-support. 

(1) Teeth Pitch Pt = Module x ́ / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error 

 

 *  For all models APEX also provides Rack without screw-holes. By ordering please change the 2nd last order-code position  

     from ñ1ò to ñ0ò. Please also refer to page 14. 
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Mn Pt
(1) 

L1 L2 
Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 I1 d3 fp

(2)
 Fp

(3)
 Order Code * 

2 6.66668 500 8.5 75 24 24 22 2 62.5 125 4 8 7 11 7 31.7 436.6 5.7 0.0055 0.021 0205R050M10 

2 6.66668 1000 8.5 150 24 24 22 2 62.5 125 8 8 7 11 7 31.7 936.6 5.7 0.006 0.024 0205R100M10 

2 6.66668 1246.67 8.5 187 24 24 22 2 62.5 125 10 8 7 11 7 31.7 1183.3 5.7 0.006 0.024 0205R125M10 

2 6.66668 1500 8.5 225 24 24 22 2 62.5 125 12 8 7 11 7 31.7 1436.6 5.7 0.006 0.024 0205R150M10 

2 6.66668 1746.67 8.5 262 24 24 22 2 62.5 125 14 8 7 11 7 31.7 1683.3 5.7 0.006 0.024 0205R175M10 

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 0.007 0.027 0205R200M10 

2.5 8.33335 500 10.3 60 29 29 26.5 2 62.5 125 4 9 10 15 9 35 430 7.7 0.006 0.023 2J05R050M10 

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 0.006 0.026 2J05R100M10 

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 0.006 0.026 2J05R125M10 

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 0.006 0.026 2J05R150M10 

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 0.006 0.026 2J05R175M10 

2.5 8.33335 2000 10.3 240 29 29 26.5 2 62.5 125 16 9 10 15 9 35 1930 7.7 0.007 0.029 2J05R200M10 

3 10.00002 500 10.3 50 29 29 26 2 62.5 125 4 9 10 15 9 35 430 7.7 0.006 0.023 0305R050M10 

3 10.00002 1000 10.3 100 29 29 26 2 62.5 125 8 9 10 15 9 35 930 7.7 0.006 0.026 0305R100M10 

3 10.00002 1250 10.3 125 29 29 26 2 62.5 125 10 9 10 15 9 35 1180 7.7 0.006 0.026 0305R125M10 

3 10.00002 1500 10.3 150 29 29 26 2 62.5 125 12 9 10 15 9 35 1430 7.7 0.006 0.026 0305R150M10 

3 10.00002 1750 10.3 175 29 29 26 2 62.5 125 14 9 10 15 9 35 1680 7.7 0.006 0.026 0305R175M10 

3 10.00002 2000 10.3 200 29 29 26 2 62.5 125 16 9 10 15 9 35 1930 7.7 0.007 0.03 0305R200M10 

Quality 5  / Alloy Steel  
Tooth Thickness Tolerance : -15 ~ 0 ɛm 

Right-Hand Helical Teeth 

Material Carburized,  Induction Hardened 

Teeth Ground and all Sides Ground 

(1) Teeth Pitch Pt = Module x ́ / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error 

 

 *  For all models APEX also provides Rack without screw-holes. By ordering please change the 2nd last order-code position  

     from ñ1ò to ñ0ò. Please also refer to page 14. 
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Rack with Helical Teeth  



Mn Pt
(1) L1 L2 

Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 I1 d3 fp

(2)
 Fp

(3)
 Order Code * 

4 13.33335 506.67 13.8 38 39 39 35 3 62.5 125 4 12 10 15 9 33.3 440.1 7.7 0.007 0.025 0405R050C10 

4 13.33335 1000 13.8 75 39 39 35 3 62.5 125 8 12 10 15 9 33.3 933.4 7.7 0.007 0.028 0405R100C10 

4 13.33335 1000 13.8 75 39 39 35 3 62.5 125 8 12 14 20 13 33.3 933.4 11.7 0.007 0.028 0405R100CS0 

4 13.33335 1253.34 13.8 94 39 39 35 3 62.5 125 10 12 10 15 9 33.3 1186.7 7.7 0.007 0.028 0405R125C10 

4 13.33335 1506.67 13.8 113 39 39 35 3 62.5 125 12 12 10 15 9 33.3 1440.1 7.7 0.007 0.028 0405R150C10 

4 13.33335 1506.67 13.8 113 39 39 35 3 62.5 125 12 12 14 20 13 33.3 1440.1 11.7 0.007 0.028 0405R150CS0 

4 13.33335 1760 13.8 132 39 39 35 3 62.5 125 14 12 10 15 9 33.3 1693.4 7.7 0.007 0.028 0405R175C10 

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 0.008 0.032 0405R200C10 

4 13.33335 2000 13.8 150 39 39 35 3 62.5 125 16 12 14 20 13 33.3 1933.4 11.7 0.008 0.032 0405R200CS0 

5 16.66669 1000 17.4 60 49 39 34 3 62.5 125 8 12 14 20 13 37.5 925 11.7 0.007 0.028 0505R100C10 

6 20.00003 1000 20.9 50 59 49 43 3 62.5 125 8 16 18 26 17 37.5 925 15.7 0.007 0.028 0605R100C10 

8 26.66671 960 28 36 79 79 71 3 60 120 8 25 22 33 21 120 720 19.7 0.008 0.031 0805R100C10 

10 33.33339 1000 35.1 30 99 99 89 3 62.5 125 8 32 33 48 32 125 750 19.7 0.008 0.031 1005R100C10 

12 40.00006 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 

Quality 5  /  Carbon Steel  
Tooth Thickness Tolerance : -15 ~ 0 ɛm 

Right-Hand Helical Teeth 

 Teeth Induction Hardened and Ground 

All Sides Ground 

(1) Teeth Pitch Pt = Module x ́ / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error 

 

 *  For all models APEX also provides Rack without screw-holes. By ordering please change the 2nd last order-code position  

     from ñ1ò to ñ0ò. Please also refer to page 14. 
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Mn Pt
(1) 

L1 L2 
Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 I1 d3 fp

(2)
 Fp

(3)
 Order Code * 

1 3.33334 500 5.3 150 15 15 14 2 62.5 125 4 6 5 8 5 30.3 439.4 5.7 0.008 0.029 0106R050C10 

1 3.33334 1000 5.3 300 15 15 14 2 62.5 125 8 6 5 8 5 30.3 939.4 5.7 0.008 0.033 0106R100C10 

1 3.33334 1500 5.3 450 15 15 14 2 62.5 125 12 6 5 8 5 30.3 1439.4 5.7 0.008 0.033 0106R150C10 

1.5 5.00001 500 6.7 100 19 19 17.5 2 62.5 125 4 8 7 11 7 31.7 436.6 5.7 0.008 0.029 1J06R050C10 

1.5 5.00001 1000 6.7 200 19 19 17.5 2 62.5 125 8 8 7 11 7 31.7 936.6 5.7 0.008 0.034 1J06R100C10 

2 6.66668 500 8.5 75 24 24 22 2 62.5 125 4 8 7 11 7 31.7 436.6 5.7 0.008 0.029 0206R050C10 

2 6.66668 1000 8.5 150 24 24 22 2 62.5 125 8 8 7 11 7 31.7 936.6 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 1183.3 5.7 0.008 0.034 0206R125C10 

2 6.66668 1500 8.5 225 24 24 22 2 62.5 125 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 1683.3 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 

2.5 8.33335 500 10.3 60 29 29 26.5 2 62.5 125 4 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 62.5 125 16 9 10 15 9 35 1930 7.7 0.01 0.041 2J06R200C10 

3 10.00002 500 10.3 50 29 29 26 2 62.5 125 4 9 10 15 9 35 430 7.7 0.008 0.032 0306R050C10 

3 10.00002 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 10.00002 1250 10.3 125 29 29 26 2 62.5 125 10 9 10 15 9 35 1180 7.7 0.009 0.037 0306R125C10 

3 10.00002 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 10.00002 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 10.00002 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 

Quality 6  /  Carbon Steel  
Tooth Thickness Tolerance : -22 ~ 0 ɛm 

Right-Hand Helical Teeth 

 Teeth Induction Hardened and Ground 

All Sides Ground 

(1) Teeth Pitch Pt = Module x ́ / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error 

 *   For all models APEX also provides Rack without screw-holes. By ordering please change the 2nd last order-code position 

      from ñ1ò to ñ0ò. Please also refer to page 14. 
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Rack with Helical Teeth  



Mn Pt
(1) 

L1 L2 
Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 I1 d3 fp

(2)
 Fp

(3)
 Order Code * 

4 13.33335 506.67 13.8 38 39 39 35 3 62.5 125 4 12 10 15 9 33.3 440.1 7.7 0.009 0.034 0406R050C10 

4 13.33335 506.67 13.8 38 39 39 35 3 62.5 125 4 12 14 20 13 33.3 440.1 11.7 0.009 0.034 0406R050CS0 

4 13.33335 1000 13.8 75 39 39 35 3 62.5 125 8 12 10 15 9 33.3 933.4 7.7 0.01 0.04 0406R100C10 

4 13.33335 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 0406R100CS0 

4 13.33335 1253.34 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 13.33335 1506.67 13.8 113 39 39 35 3 62.5 125 12 12 14 20 13 33.3 1440.1 11.7 0.01 0.04 0406R150CS0 

4 13.33335 1760 13.8 132 39 39 35 3 62.5 125 14 12 10 15 9 33.3 1693.4 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 13.33335 2000 13.8 150 39 39 35 3 62.5 125 16 12 14 20 13 33.3 1933.4 11.7 0.011 0.045 0406R200CS0 

5 16.66669 500 17.4 30 49 39 34 3 62.5 125 4 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 20.00003 500 20.9 25 59 49 43 3 62.5 125 4 16 18 26 17 37.5 425 15.7 0.009 0.034 0606R050C10 

6 20.00003 1000 20.9 50 59 49 43 3 62.5 125 8 16 18 26 17 37.5 925 15.7 0.01 0.04 0606R100C10 

6 20.00003 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 20.00003 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 20.00003 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 20.00003 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 26.66671 480 28 18 79 79 71 3 60 120 4 25 22 33 21 120 240 19.7 0.011 0.037 0806R050C10 

8 26.66671 960 28 36 79 79 71 3 60 120 8 25 22 33 21 120 720 19.7 0.011 0.043 0806R100C10 

8 26.66671 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 0806R150C10 

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 0806R200C10 

10 33.33339 1000 35.1 30 99 99 89 3 62.5 125 8 32 33 48 32 125 750 19.7 0.011 0.043 1006R100C10 

10 33.33339 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 40.00006 1000 42.6 25 120 120 108 3 40 125 8 40 39 58 38 102.5 750 19.7 0.013 0.046 1206R100C10 

Quality 6  /  Carbon Steel  
Tooth Thickness Tolerance : -22 ~ 0 ɛm 

Right-Hand Helical Teeth 

 Teeth Induction Hardened and Ground 

All Sides Ground 

(1) Teeth Pitch Pt = Module x ́ / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error 

 *   For all models APEX also provides Rack without screw-holes. By ordering please change the 2nd last order-code position 

      from ñ1ò to ñ0ò. Please also refer to page 14. 
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Rack with Helical Teeth  



Mn Pt
(1) L1 L2 

Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 I1 d3 fp

(2)
 Fp

(3)
 Order Code * 

2 6.66668 500 8.5 75 24 24 22 2 62.5 125 4 8 7 11 7 31.7 436.6 5.7 0.008 0.029 026MR050C10 

2 6.66668 1000 8.5 150 24 24 22 2 62.5 125 8 8 7 11 7 31.7 936.6 5.7 0.008 0.034 026MR100C10 

3 10.00002 500 10.3 50 29 29 26 2 62.5 125 4 9 10 15 9 35 430 7.7 0.008 0.032 036MR050C10 

3 10.00002 1000 10.3 100 29 29 26 2 62.5 125 8 9 10 15 9 35 930 7.7 0.009 0.037 036MR100C10 

4 13.33335 506.67 13.8 38 39 39 35 3 62.5 125 4 12 10 15 9 33.3 440.1 7.7 0.009 0.034 046MR050C10 

4 13.33335 506.67 13.8 38 39 39 35 3 62.5 125 4 12 14 20 13 33.3 440.1 11.7 0.009 0.034 046MR050CS0 

4 13.33335 1000 13.8 75 39 39 35 3 62.5 125 8 12 10 15 9 33.3 933.4 7.7 0.01 0.04 046MR100C10 

4 13.33335 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 046MR100CS0 

5 16.66669 500 17.4 30 49 39 34 3 62.5 125 4 12 14 20 13 37.5 425 11.7 0.009 0.034 056MR050C10 

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 056MR100C10 

6 20.00003 500 20.9 25 59 49 43 3 62.5 125 4 16 18 26 17 37.5 425 15.7 0.009 0.034 066MR050C10 

6 20.00003 1000 20.9 50 59 49 43 3 62.5 125 8 16 18 26 17 37.5 925 15.7 0.01 0.04 066MR100C10 

8 26.66671 960 28 36 79 79 71 3 60 120 8 25 22 33 21 120 720 19.7 0.011 0.043 086MR100C10 

10 33.33339 1000 35.1 30 99 99 89 3 62.5 125 8 32 33 48 32 125 750 19.7 0.011 0.043 106MR100C10 

Quality 6M  /  Carbon Steel  
Tooth Thickness Tolerance : -22 ~ 0 ɛm 

Right-Hand Helical Teeth 

 Teeth Induction Hardened and Ground 

All Sides Milled 

(1) Teeth Pitch Pt = Module x ́ / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error 

 

 *  For all models APEX also provides Rack without screw-holes. By ordering please change the 2nd last order-code position  

     from ñ1ò to ñ0ò. Please also refer to page 14. 
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Rack with Helical Teeth  
Quality 8H  /  Q&T Alloy Steel  

Material Quenched and Tempered  

Tooth Thickness Tolerance : -48 ~ 0 ɛm 

Right-Hand Helical Teeth  

Teeth Milled  /  All Sides Milled 

Mn Pt
(1) L1 L2 

Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 I1 d3 fp

(2)
 Fp

(3)
 Order Code * 

2 6.66668 500 8.9 75 25 24 22 2 62.5 125 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 62.5 125 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 1183.3 5.7 0.016 0.066 028HR125Q10 

2 6.66668 1500 8.9 225 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 62.5 125 16 8 7 11 7 31.7 1936.6 5.7 0.018 0.074 028HR200Q10 

3 10.00002 500 10.6 50 30 29 26 2 62.5 125 4 9 10 15 9 35 430 7.7 0.016 0.063 038HR050Q10 

3 10.00002 1000 10.6 100 30 29 26 2 62.5 125 8 9 10 15 9 35 930 7.7 0.018 0.072 038HR100Q10 

3 10.00002 1250 10.6 125 30 29 26 2 62.5 125 10 9 10 15 9 35 1180 7.7 0.018 0.072 038HR125Q10 

3 10.00002 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 10.00002 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 10.00002 2000 10.6 200 30 29 26 2 62.5 125 16 9 10 15 9 35 1930 7.7 0.019 0.081 038HR200Q10 

4 13.33335 506.67 14.2 38 40 39 35 3 62.5 125 4 12 10 15 9 33.3 440.1 7.7 0.018 0.068 048HR050Q10 

4 13.33335 1000 14.2 75 40 39 35 3 62.5 125 8 12 10 15 9 33.3 933.4 7.7 0.019 0.078 048HR100Q10 

4 13.33335 1253.34 14.2 94 40 39 35 3 62.5 125 10 12 10 15 9 33.3 1186.7 7.7 0.019 0.078 048HR125Q10 

4 13.33335 1506.67 14.2 113 40 39 35 3 62.5 125 12 12 10 15 9 33.3 1440.1 7.7 0.019 0.078 048HR150Q10 

4 13.33335 1760 14.2 132 40 39 35 3 62.5 125 14 12 10 15 9 33.3 1693.4 7.7 0.019 0.078 048HR175Q10 

4 13.33335 2000 14.2 150 40 39 35 3 62.5 125 16 12 10 15 9 33.3 1933.4 7.7 0.021 0.088 048HR200Q10 

Without alignment / back-support                  With alignment / back-support 

Especially for the application without back-support. 

(1) Teeth Pitch Pt = Module x ́  / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error 

  *  For all models APEX also provides Rack without screw-holes. By ordering please change the 2nd last order-code position 

from ñ1ò to ñ0ò. Please also refer to page 14. 
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Quality 8  /  Carbon Steel 
Tooth Thickness Tolerance : -48 ~ 0 ɛm 

Right-Hand Helical Teeth 

Material Normalized  

Teeth Milled and all Sides Milled 

Mn Pt
(1) L1 L2 

Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 I1 d3 fp

(2)
 Fp

(3)
 Order Code * 

1.5 5.00001 500 6 100 17 17 15.5 2 62.5 125 4 6 6 10 6 31.7 436.6 5.7 0.015 0.057 1J08R050C10 

1.5 5.00001 1000 6 200 17 17 15.5 2 62.5 125 8 6 6 10 6 31.7 936.6 5.7 0.016 0.066 1J08R100C10 

1.5 5.00001 1250 6 250 17 17 15.5 2 62.5 125 10 6 6 10 6 31.7 1186.6 5.7 0.016 0.066 1J08R125C10 

1.5 5.00001 1500 6 300 17 17 15.5 2 62.5 125 12 6 6 10 6 31.7 1436.6 5.7 0.016 0.066 1J08R150C10 

1.5 5.00001 1750 6 350 17 17 15.5 2 62.5 125 14 6 6 10 6 31.7 1686.6 5.7 0.016 0.066 1J08R175C10 

1.5 5.00001 2000 6 400 17 17 15.5 2 62.5 125 16 6 6 10 6 31.7 1936.6 5.7 0.018 0.074 1J08R200C10 

2 6.66668 500 9.2 75 26 24 22 2 62.5 125 4 8 7 11 7 31.7 436.6 5.7 0.015 0.057 0208R050C10 

2 6.66668 1000 9.2 150 26 24 22 2 62.5 125 8 8 7 11 7 31.7 936.6 5.7 0.016 0.066 0208R100C10 

2 6.66668 1246.67 9.2 187 26 24 22 2 62.5 125 10 8 7 11 7 31.7 1183.3 5.7 0.016 0.066 0208R125C10 

2 6.66668 1500 9.2 225 26 24 22 2 62.5 125 12 8 7 11 7 31.7 1436.6 5.7 0.016 0.066 0208R150C10 

2 6.66668 1746.67 9.2 262 26 24 22 2 62.5 125 14 8 7 11 7 31.7 1683.3 5.7 0.016 0.066 0208R175C10 

2 6.66668 2000 9.2 300 26 24 22 2 62.5 125 16 8 7 11 7 31.7 1936.6 5.7 0.018 0.074 0208R200C10 

2.5 8.33335 500 10.6 60 30 29 26.5 2 62.5 125 4 9 10 15 9 35 430 7.7 0.016 0.062 2J08R050C10 

2.5 8.33335 1000 10.6 120 30 29 26.5 2 62.5 125 8 9 10 15 9 35 930 7.7 0.018 0.072 2J08R100C10 

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 2J08R125C10 

2.5 8.33335 1500 10.6 180 30 29 26.5 2 62.5 125 12 9 10 15 9 35 1430 7.7 0.018 0.072 2J08R150C10 

2.5 8.33335 1750 10.6 210 30 29 26.5 2 62.5 125 14 9 10 15 9 35 1680 7.7 0.018 0.072 2J08R175C10 

2.5 8.33335 2000 10.6 240 30 29 26.5 2 62.5 125 16 9 10 15 9 35 1930 7.7 0.019 0.081 2J08R200C10 

3 10.00002 500 11 50 31 29 26 2 62.5 125 4 9 10 15 9 35 430 7.7 0.016 0.063 0308R050C10 

3 10.00002 1000 11 100 31 29 26 2 62.5 125 8 9 10 15 9 35 930 7.7 0.018 0.072 0308R100C10 

3 10.00002 1250 11 125 31 29 26 2 62.5 125 10 9 10 15 9 35 1180 7.7 0.018 0.072 0308R125C10 

3 10.00002 1500 11 150 31 29 26 2 62.5 125 12 9 10 15 9 35 1430 7.7 0.018 0.072 0308R150C10 

3 10.00002 1750 11 175 31 29 26 2 62.5 125 14 9 10 15 9 35 1680 7.7 0.018 0.072 0308R175C10 

3 10.00002 2000 11 200 31 29 26 2 62.5 125 16 9 10 15 9 35 1930 7.7 0.019 0.081 0308R200C10 

(1) Teeth Pitch Pt = Module x ́ / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error 

 *   For all models APEX also provides Rack without screw-holes. By ordering please change the 2nd last order-code position  

      from ñ1ò to ñ0ò. Please also refer to page 14. 
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Quality 8  /  Carbon Steel 
Tooth Thickness Tolerance : -48 ~ 0 ɛm 

Right-Hand Helical Teeth 

Material Normalized  

Teeth Milled and all Sides Milled 

Mn Pt
(1) L1 L2 

Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 I1 d3 fp

(2)
 Fp

(3)
 Order Code * 

4 13.33335 506.67 14.5 38 41 39 35 3 62.5 125 4 12 10 15 9 33.3 440.1 7.7 0.018 0.068 0408R050C10 

4 13.33335 1000 14.5 75 41 39 35 3 62.5 125 8 12 10 15 9 33.3 933.4 7.7 0.019 0.078 0408R100C10 

4 13.33335 1000 14.5 75 41 39 35 3 62.5 125 8 12 14 20 13 33.3 933.4 11.7 0.019 0.078 0408R100CS0 

4 13.33335 1253.34 14.5 94 41 39 35 3 62.5 125 10 12 10 15 9 33.3 1186.7 7.7 0.019 0.078 0408R125C10 

4 13.33335 1506.67 14.5 113 41 39 35 3 62.5 125 12 12 14 20 13 33.3 1440.1 11.7 0.019 0.078 0408R150CS0 

4 13.33335 1760 14.5 132 41 39 35 3 62.5 125 14 12 10 15 9 33.3 1693.4 7.7 0.019 0.078 0408R175C10 

4 13.33335 2000 14.5 150 41 39 35 3 62.5 125 16 12 10 15 9 33.3 1933.4 7.7 0.021 0.088 0408R200C10 

4 13.33335 2000 14.5 150 41 39 35 3 62.5 125 16 12 14 20 13 33.3 1933.4 11.7 0.021 0.088 0408R200CS0 

5 16.66669 500 17.7 30 50 39 34 3 62.5 125 4 12 14 20 13 37.5 425 11.7 0.018 0.068 0508R050C10 

5 16.66669 1000 17.7 60 50 39 34 3 62.5 125 8 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 62.5 125 10 12 14 20 13 37.5 1175 11.7 0.019 0.078 0508R125C10 

5 16.66669 1500 17.7 90 50 39 34 3 62.5 125 12 12 14 20 13 37.5 1425 11.7 0.019 0.078 0508R150C10 

5 16.66669 1750 17.7 105 50 39 34 3 62.5 125 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 62.5 125 4 16 18 26 17 37.5 425 15.7 0.018 0.068 0608R050C10 

6 20.00003 1000 21.3 50 60 49 43 3 62.5 125 8 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 62.5 125 10 16 18 26 17 37.5 1185 15.7 0.019 0.078 0608R125C10 

6 20.00003 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 20.00003 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 20.00003 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 26.66671 480 28.7 18 81 79 71 3 60 120 4 25 22 33 21 120 240 19.7 0.021 0.073 0808R050C10 

8 26.66671 960 28.7 36 81 79 71 3 60 120 8 25 22 33 21 120 720 19.7 0.022 0.084 0808R100C10 

8 26.66671 1200 28.7 45 81 79 71 3 60 120 10 25 22 33 21 120 960 19.7 0.022 0.084 0808R125C10 

8 26.66671 1440 28.7 54 81 79 71 3 60 120 12 25 22 33 21 120 1200 19.7 0.022 0.084 0808R150C10 

8 26.66671 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 26.66671 1920 28.7 72 81 79 71 3 60 120 16 25 22 33 21 120 1680 19.7 0.024 0.095 0808R200C10 

10 33.33339 1000 35.5 30 100 99 89 3 62.5 125 8 32 33 48 32 125 750 19.7 0.022 0.084 1008R100C10 

12 40.00006 1000 42.6 25 120 120 108 3 40 125 8 40 39 58 38 102.5 750 19.7 0.026 0.09 1208R100C10 

(1) Teeth Pitch Pt = Module x ́ / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error 

 *   For all models APEX also provides Rack without screw-holes. By ordering please change the 2nd last order-code position  

      from ñ1ò to ñ0ò. Please also refer to page 14. 

24 



Quality 10  /  Carbon Steel  
Tooth Thickness Tolerance : -90 ~ 0 ɛm 

Right-Hand Helical Teeth 

 Teeth Milled and Induction Hardened 

All Sides Milled 

Mn Pt
(1) L1 L2 

Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 I1 d3 fp

(2)
 Fp

(3)
 Order Code * 

1.5 5.00001 500 6 100 17 17 15.5 2 62.5 125 4 6 6 10 6 31.7 436.6 5.7 0.034 0.128 1J10R050C10 

1.5 5.00001 1000 6 200 17 17 15.5 2 62.5 125 8 6 6 10 6 31.7 936.6 5.7 0.037 0.148 1J10R100C10 

1.5 5.00001 1250 6 250 17 17 15.5 2 62.5 125 10 6 6 10 6 31.7 1186.6 5.7 0.037 0.148 1J10R125C10 

1.5 5.00001 1500 6 300 17 17 15.5 2 62.5 125 12 6 6 10 6 31.7 1436.6 5.7 0.037 0.148 1J10R150C10 

1.5 5.00001 1750 6 350 17 17 15.5 2 62.5 125 14 6 6 10 6 31.7 1686.6 5.7 0.037 0.148 1J10R175C10 

1.5 5.00001 2000 6 400 17 17 15.5 2 62.5 125 16 6 6 10 6 31.7 1936.6 5.7 0.041 0.167 1J10R200C10 

2 6.66668 500 9.2 75 26 24 22 2 62.5 125 4 8 7 11 7 31.7 436.6 5.7 0.034 0.128 0210R050C10 

2 6.66668 1000 9.2 150 26 24 22 2 62.5 125 8 8 7 11 7 31.7 936.6 5.7 0.037 0.148 0210R100C10 

2 6.66668 1246.67 9.2 187 26 24 22 2 62.5 125 10 8 7 11 7 31.7 1183.3 5.7 0.037 0.148 0210R125C10 

2 6.66668 1500 9.2 225 26 24 22 2 62.5 125 12 8 7 11 7 31.7 1436.6 5.7 0.037 0.148 0210R150C10 

2 6.66668 1746.67 9.2 262 26 24 22 2 62.5 125 14 8 7 11 7 31.7 1683.3 5.7 0.037 0.148 0210R175C10 

2 6.66668 2000 9.2 300 26 24 22 2 62.5 125 16 8 7 11 7 31.7 1936.6 5.7 0.041 0.167 0210R200C10 

2.5 8.33335 500 10.6 60 30 29 26.5 2 62.5 125 4 9 10 15 9 35 430 7.7 0.036 0.139 2J10R050C10 

2.5 8.33335 1000 10.6 120 30 29 26.5 2 62.5 125 8 9 10 15 9 35 930 7.7 0.039 0.16 2J10R100C10 

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 0.039 0.16 2J10R125C10 

2.5 8.33335 1500 10.6 180 30 29 26.5 2 62.5 125 12 9 10 15 9 35 1430 7.7 0.039 0.16 2J10R150C10 

2.5 8.33335 1750 10.6 210 30 29 26.5 2 62.5 125 14 9 10 15 9 35 1680 7.7 0.039 0.16 2J10R175C10 

2.5 8.33335 2000 10.6 240 30 29 26.5 2 62.5 125 16 9 10 15 9 35 1930 7.7 0.043 0.181 2J10R200C10 

3 10.00002 500 11 50 31 29 26 2 62.5 125 4 9 10 15 9 35 430 7.7 0.036 0.14 0310R050C10 

3 10.00002 1000 11 100 31 29 26 2 62.5 125 8 9 10 15 9 35 930 7.7 0.039 0.162 0310R100C10 

3 10.00002 1250 11 125 31 29 26 2 62.5 125 10 9 10 15 9 35 1180 7.7 0.039 0.162 0310R125C10 

3 10.00002 1500 11 150 31 29 26 2 62.5 125 12 9 10 15 9 35 1430 7.7 0.039 0.162 0310R150C10 

3 10.00002 1750 11 175 31 29 26 2 62.5 125 14 9 10 15 9 35 1680 7.7 0.039 0.162 0310R175C10 

3 10.00002 2000 11 200 31 29 26 2 62.5 125 16 9 10 15 9 35 1930 7.7 0.043 0.182 0310R200C10 

(1) Teeth Pitch Pt = Module x ́ / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error            *  Refer 

to Page 21   
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Rack with Helical Teeth  



Quality 10  /  Carbon Steel  
Tooth Thickness Tolerance : -90 ~ 0 ɛm 

Right-Hand Helical Teeth 

 Teeth Milled and Induction Hardened 

All Sides Milled 

Mn Pt
(1) L1 L2 

Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 I1 d3 fp

(2)
 Fp

(3)
 Order Code * 

4 13.33335 506.67 14.5 38 41 39 35 3 62.5 125 4 12 10 15 9 33.3 440.1 7.7 0.04 0.151 0410R050C10 

4 13.33335 1000 14.5 75 41 39 35 3 62.5 125 8 12 10 15 9 33.3 933.4 7.7 0.043 0.175 0410R100C10 

4 13.33335 1000 14.5 75 41 39 35 3 62.5 125 8 12 14 20 13 33.3 933.4 11.7 0.043 0.175 0410R100CS0 

4 13.33335 1253.34 14.5 94 41 39 35 3 62.5 125 10 12 10 15 9 33.3 1186.7 7.7 0.043 0.175 0410R125C10 

4 13.33335 1506.67 14.5 113 41 39 35 3 62.5 125 12 12 14 20 13 33.3 1440.1 11.7 0.043 0.175 0410R150CS0 

4 13.33335 1760 14.5 132 41 39 35 3 62.5 125 14 12 10 15 9 33.3 1693.4 7.7 0.043 0.175 0410R175C10 

4 13.33335 2000 14.5 150 41 39 35 3 62.5 125 16 12 10 15 9 33.3 1933.4 7.7 0.047 0.197 0410R200C10 

4 13.33335 2000 14.5 150 41 39 35 3 62.5 125 16 12 14 20 13 33.3 1933.4 11.7 0.047 0.197 0410R200CS0 

5 16.66669 500 17.7 30 50 39 34 3 62.5 125 4 12 14 20 13 37.5 425 11.7 0.04 0.151 0510R050C10 

5 16.66669 1000 17.7 60 50 39 34 3 62.5 125 8 12 14 20 13 37.5 925 11.7 0.043 0.175 0510R100C10 

5 16.66669 1250 17.7 75 50 39 34 3 62.5 125 10 12 14 20 13 37.5 1175 11.7 0.043 0.175 0510R125C10 

5 16.66669 1500 17.7 90 50 39 34 3 62.5 125 12 12 14 20 13 37.5 1425 11.7 0.043 0.175 0510R150C10 

5 16.66669 1750 17.7 105 50 39 34 3 62.5 125 14 12 14 20 13 37.5 1675 11.7 0.043 0.175 0510R175C10 

5 16.66669 2000 17.7 120 50 39 34 3 62.5 125 16 12 14 20 13 37.5 1925 11.7 0.047 0.197 0510R200C10 

6 20.00003 500 21.3 25 60 49 43 3 62.5 125 4 16 18 26 17 37.5 425 15.7 0.04 0.151 0610R050C10 

6 20.00003 1000 21.3 50 60 49 43 3 62.5 125 8 16 18 26 17 37.5 925 15.7 0.043 0.175 0610R100C10 

6 20.00003 1260 21.3 63 60 49 43 3 62.5 125 10 16 18 26 17 37.5 1185 15.7 0.043 0.175 0610R125C10 

6 20.00003 1500 21.3 75 60 49 43 3 62.5 125 12 16 18 26 17 37.5 1425 15.7 0.043 0.175 0610R150C10 

6 20.00003 1760 21.3 88 60 49 43 3 62.5 125 14 16 18 26 17 37.5 1685 15.7 0.043 0.175 0610R175C10 

6 20.00003 2000 21.3 100 60 49 43 3 62.5 125 16 16 18 26 17 37.5 1925 15.7 0.047 0.197 0610R200C10 

8 26.66671 480 28.7 18 81 79 71 3 60 120 4 25 22 33 21 120 240 19.7 0.046 0.163 0810R050C10 

8 26.66671 960 28.7 36 81 79 71 3 60 120 8 25 22 33 21 120 720 19.7 0.049 0.188 0810R100C10 

8 26.66671 1200 28.7 45 81 79 71 3 60 120 10 25 22 33 21 120 960 19.7 0.049 0.188 0810R125C10 

8 26.66671 1440 28.7 54 81 79 71 3 60 120 12 25 22 33 21 120 1200 19.7 0.049 0.188 0810R150C10 

8 26.66671 1680 28.7 63 81 79 71 3 60 120 14 25 22 33 21 120 1440 19.7 0.049 0.188 0810R175C10 

8 26.66671 1920 28.7 72 81 79 71 3 60 120 16 25 22 33 21 120 1680 19.7 0.053 0.212 0810R200C10 

10 33.33339 1000 35.5 30 100 99 89 3 62.5 125 8 32 33 48 32 125 750 19.7 0.049 0.188 1010R100C10 

12 40.00006 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) Teeth Pitch Pt = Module x ́ / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error            *  Refer 

to Page 21   
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Rack with Helical Teeth  



Quality 6  /  Carbon Steel 
Tooth Thickness Tolerance : -22 ~ 0 ɛm 

Right-Hand Helical Teeth 

 Teeth Induction Hardened and Ground 

All Sides Ground 

Mn Pt
(1) 

L1 L2 
Teeth 

No. 
B H ho f a I 

Hole 

No. 
h D1 d2 t a1 d3 fp

(2)
 Fp

(3)
 Order Code  

2 6.66668 480 6.7 72 19 19.50  17.50  1 10 60 8 7.5  4.5  7.5  5.3  30 4.5  0.008  0.029  0206R050C10A1 

2 6.66668 960 6.7 144 19 19.50  17.50  1 10 60 16 7.5  4.5  7.5  5.3  30 4.5  0.008  0.034  0206R100C10A1 

2 6.66668 480 8.5 72 24 24.50  22.50  1 10 60 8 10.0  6.0  9.5  8.5  30 6.0  0.008  0.029  0206R050CS0A1 

2 6.66668 960 8.5 144 24 24.50  22.50  1 10 60 16 10.0  6.0  9.5  8.5  30 6.0  0.008  0.034  0206R100CS0A1 

3 10.00002 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  0306R050C10A1 

3 10.00002 960 10.3 96 29 29.75  26.75  2 10 60 16 11.5  7.0  11.0  9.0  30 7.0  0.009  0.037  0306R100C10A1 

4 13.33335 480 13.8 36 39 39.75  35.75  2 20 80 6 14.0  10.0  15.0  9.0  40 10.0  0.009  0.034  0406R050C10A1 

4 13.33335 960 13.8 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 13.33335 480 13.8 36 39 48.75  44.75  2 20 80 6 17.0  10.0  15.0  9.0  40 10.0  0.009  0.034  0406R050CS0A1 

4 13.33335 960 13.8 72 39 48.75  44.75  2 20 80 12 17.0  10.0  15.0  9.0  40 10.0  0.010  0.040  0406R100CS0A1 

4 13.33335 840 17.4 63 49 58.00  54.00  2 30 105 8 22.5  14.0  20.0  13.0  60 14.0  0.009  0.034  0406R084CS0A1 

( with Linear-Guide Interface,  90ï Type )  

Rack with Helical Teeth  

Quality 8  /  Carbon Steel   
 Tooth Thickness Tolerance : -48 ~ 0ɛm 

Right-Hand Helical Teeth 

Material Normalized 

Teeth Milled and all Sides Milled 

Mn Pt
(1) 

L1 L2 
Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 d3 fp

(2)
 Fp

(3)
 Order Code  

2 6.66668 1920 7.1 288 20 19.50  17.50  1 10 60 32 7.5  4.5 7.5  5.3  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 9.5  8.5  30 6.0  0.018  0.074  0208R200CS0A1 

3 10.00002 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 13.33335 1920 14.2 144 40 39.75  35.75  2 20 80 24 14.0  10 15.0  9.0  40 10.0  0.021  0.088  0408R200C10A1 

4 13.33335 1920 14.5 144 41 48.75  44.75  2 20 80 24 17.0  10 15.0  9.0  40 10.0  0.021  0.088  0408R200CS0A1 

(1) Teeth Pitch Pt = Module x ́ / cos (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error 
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Quality 6  /  Carbon Steel 
Tooth Thickness Tolerance : -22 ~ 0 ɛm 

Right-Hand Helical Teeth 

 Teeth Induction Hardened and Ground 

All Sides Ground 

Mn Pt
(1) 

L1 L2 
Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 m3 h3 t3 fp

(2)
 Fp

(3)
 Order Code  

2 6.66668 960 6.7 144 19 19.50  17.50  1 10 60 16 7.5  6 9.5  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 10.0  7 11.0  7 30 M5 10.0  11.0  0.008  0.034  0206R100CS0A2 

3 10.00002 960 10.3 96 29 29.75  26.75  2 10 60 16 11.5  10 15.0  9 30 M6 11.5  13.5  0.009  0.037  0306R100C10A2 

4 13.33335 960 13.8 72 39 39.75  35.75  2 20 80 12 14.0  12 18.0  12 40 M8 14.0  16.0  0.010  0.040  0406R100C10A2 

4 13.33335 960 13.8 72 39 48.75  44.75  2 20 80 12 17.0  12 18.0  12 40 M8 17.0  16.0  0.010  0.040  0406R100CS0A2 

4 13.33335 840 17.4 63 49 58.00  54.00  2 30 105 8 22.5  14 20.0  13 60 M12 22.5  25.0  0.009  0.034  0406R084CS0A2 

( with Linear-Guide Interface,  180ï Type )  

Rack with Helical Teeth  

Quality 8  /  Carbon Steel   
  Tooth Thickness Tolerance : -48 ~ 0ɛm 

Right-Hand Helical Teeth 

Material Normalized 

Teeth Milled and all Sides Milled 

Mn Pt
(1) 

L1 L2 
Teeth 

No. 
B H ho f a I 

Hole 

No. 
h d1 d2 t a1 m3 h3 T3 fp

(2)
 Fp

(3)
 Order Code  

2 6.66668 1920 7.1 288 20 19.50  17.50  1 10 60 32 7.5  6 9.5  6 30 M4 7.5  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  0208R200CS0A2 

3 10.00002 1920 10.6 192 30 29.75  26.75  2 10 60 32 11.5  10 15.0  9 30 M6 11.5  13.5  0.019  0.081  0308R200C10A2 

4 13.33335 1920 14.2 144 40 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 (19ǯ31ô42ò )     (2) fp ʦSingle Pitch Error     (3) FpʦTotal Pitch Error 
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