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L. Sqr. Rad 
Max. and Min. 

Eccentricity: 
X: -0.0647 Y: 0.1695 µm 
Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 199.6538 
Error band: 2393.9 um 
Min. Rad. 198.5855 (-1068.3 µm) 
Max. Rad.: 200.9794 (1325.6 µm) 
Error (beta): 0.000 (deg.) 
(Gamma): 0.000 (deg.) 
(U): -0.600 (deg.) 
(W): 0.000 (deg.) 
(Thera): 0.000 (deg.) 
(T_W): 0.000 (deg.) 
(Len_U):  0.00 (mm) 

Eccentricity: 
X: -0.0647 Y: 0.1695 µm 
Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 200.3471 mm 
Error band: 2397.2 um 
Min. Rad. 199.0086 (-1338.5 µm) 
Max. Rad.: 201.4058 (1058.6 µm) 
Error (beta): 0.000 (deg.) 
(Gamma): 0.000 (deg.) 
(U): 0.600 (deg.) 
(W): 0.000 (deg.) 
(Thera): 0.000 (deg.) 
(T_W): 0.000 (deg.) 
(Len_U):  0.00 (mm) 

Z 

Y 

Z 

Y 





L. Sqr. Rad 
Max. and Min. 

Z Z

Y Y 

Eccentricity: 
X: -0.1576 Y: 0.3280 µm 
Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 200.0858 mm 
Error band: 224.5 um 
Min. Rad. 199.9689 (-117.0 µm) 
Max. Rad.: 200.1934 (107.6 µm) 
Error (beta): 0.000 (deg.) 
(Gamma): 0.000 (deg.) 
(U): -0.600 (deg.) 
(W): 0.000 (deg.) 
(Thera): 0.000 (deg.) 
(T_W): 0.000 (deg.) 
(Len_U): 0.00 (mm) 
(Len_W): 0.00 (mm) 

Eccentricity: 
X: -0.1576 Y: 0.3275 µm 
Nom. Rad.: 200.0000 mm 
L. Sqr. Rad: 199.9148 mm 
Error band: 226.0 um 
Min. Rad. 199.8063 (-108.5 µm) 
Max. Rad.: 200.0323 (117.4 µm) 
Error (beta): 0.000 (deg.) 
(Gamma): 0.000 (deg.) 
(U): -0.600 (deg.) 
(W): 0.000 (deg.) 
(Thera): 0.000 (deg.) 
(T_W): 0.000 (deg.) 
(Len_U): 0.00 (mm) 
(Len_W): 0.00 (mm) 

L. Sqr. Rad 
Max. and Min. 
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Max. and Min. 
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Fig. 12: Simulation result of the gear transmition error of the U axis

Fig. 13: Linear  plot  of  the  gear  transmission  error  of
the  U-axis

 axis also show a similar tendency to that mentioned in the
previous sections. The error configuration is shown in
Fig. 16. Figure 16 shows the resultant plot of the circular

Table 6:  The coefficient of the linear equation of the fourier series
Slope of the linear function
----------------------------------------------------------------------------------------------
a a a a a ac0 c1 c2 c3 c4 c5

-0.00006 0.00000 0.33748 -0.08205 0.02308 -0.00536
Slope of the linear function (a ):1

a a a a as1 s2 s3 s4 s5

0.00000 -0.36054 0.03779 -0.00240 -0.00240
Intersection of the y-axis in the linear slope:
d d d d d dc0 c1 c2 c3 c4 c5

-0.00007 0.00011 -0.00011 0.00002 0.00002 0.0000
1Intersection of the y-axis in the linear slope (d ):1

d d d d ds1 s2 s3 s4 s5

0.00012 -0.00009 0.00008 -0.00003 -0.00003

Table 7: The coefficient of the linear equation of the fourier series
Slope of the linear function
----------------------------------------------------------------------------------------------
a a a a a ac0 c1 c2 c3 c4 c5

0.00000 0.00000 0.35595 -0.03752 0.00017 0.00233
Slope of the linear function (a ):1

a a a a as1 s2 s3 s4 s5

0.00000 0.33059 -0.07989 -0.00530 -0.00530
Intersection of the y-axis in the linear slope:
d d d d d dc0 c1 c2 c3 c4 c5

-0.00009 0.00014 -0.00083 0.00010 -0.00001 0.00001
Intersection of the y-axis in the linear slope (d ):s1

d d d d ds1 s2 s3 s4 s5

0.00000 -0.00032 0.00016 0.00004 0.00004

contouring with ±0.6° datum location error of the Gamma
axis with the corresponding linear plot shown in Fig. 17
This form can again be expressed as a fourier series
equation with the corresponding coefficient given in
Table 7.

Error analysis with simulated contouring: In order to
analyse the circular contouring, simulated test data were

  
 

 

Eccentricity: 
X: 0.1555 Y: 0.2342 µm 
Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 200.0643 mm 
Error band: 247.1 um 
Min. Rad. 199.9448 (-199.4 µm) 
Max. Rad.: 200.1919 (127.6 µm) 
Error (beta): 0.000 (deg.) 
(Gamma): 0.000 (deg.) 
(U): -0.600 (deg.) 
(W): 0.000 (deg.) 
(Thera): 0.000 (deg.) 
(T_W): 0.000 (deg.) 
(Len_U):  0.00 (mm) 
(Len_W): 0.00 (mm) 

Eccentricity: 
X: -0.1551 Y: -0.2338 µm 
Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 199.9362 mm 
Error band: 248.2 um 
Min. Rad. 199.8075 (-128.7 µm) 
Max. Rad.: 200.0558 (119.6 µm) 
Error (beta): 0.000 (deg.) 
(Gamma): 0.000 (deg.) 
(U): -0.600 (deg.) 
(W): 0.000 (deg.) 
(Thera): 0.000 (deg.) 
(T_W): 0.000 (deg.) 
(Len_U):  0.00 (mm) 
(Len_W): 0.00 (mm) 

L. Sqr. Rad 
Max. and Min. 
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L. Sqr. Rad 
Max. and Min. 
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Eccentricity: 
X: 0.0526 Y: 0.0241 µm 
Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 200.2799 mm 
Error band: 683.6 um 
Min. Rad. 199.9392 (-340.7 µm) 
Max. Rad.: 200.6228 (342.9 µm) 
Error (beta): 0.000 (deg.) 
(Gamma): 0.000 (deg.) 
(U): -0.600 (deg.) 
(W): 0.000 (deg.) 
(Thera): 0.000 (deg.) 
(T_W): 0.000 (deg.) 
(Len_U):  0.00 (mm) 
(Len_W): 0.00 (mm) 

Eccentricity: 
X: 0.0524 Y: 0.0236 µm 
Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 199.7207 mm 
Error band: 683.9 um 
Min. Rad. 199.3768 (-343.9 µm) 
Max. Rad.: 200.0608 (340.1 µm) 
Error (beta): 0.600 (deg.) 
(Gamma): 0.000 (deg.) 
(U): -0.600 (deg.) 
(W): 0.000 (deg.) 
(Thera): 0.000 (deg.) 
(T_W): 0.000 (deg.) 
(Len_U):  0.00 (mm) 
(Len_W): 0.00 (mm) 



Z Z 

Y Y 

Eccentricity: 
X: 0.0211 Y: 0.0450 µm 
Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 200.1133 mm 
Error band: 654.6 um 
Min. Rad. 199.7488 (-340.7 µm) 
Max. Rad.: 200.4035 (342.9 µm) 
Error (beta): 0.000 (deg.) 
(Gamma): -0.600 (deg.) 
(U): -0.600 (deg.) 
(W): 0.000 (deg.) 
(Thera): 0.000 (deg.) 
(T_W): 0.000 (deg.) 
(Len_U):  0.00 (mm) 
(Len_W): 0.00 (mm) 

Eccentricity: 
X: 0.0206 Y: 0.0447 µm 
Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 199.8938 mm 
Error band: 649.3 um 
Min. Rad. 199.6055 (-288.3 µm) 
Max. Rad.: 200.2548 (361.0 µm) 
Error (beta): 0.000 (deg.) 
(Gamma): 0.600 (deg.) 
(U): 0.000 (deg.) 
(W): 0.000 (deg.) 
(Thera): 0.000 (deg.) 
(T_W): 0.000 (deg.) 
(Len_U):  0.00 (mm) 
(Len_W): 0.00 (mm) 

L. Sqr. Rad 
Max. and Min. 



L. Sqr. Rad 
Max. and Min.. 
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y y 

Simulated Analysed 

Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 200.0000 mm 
Error band: 0.0 um 
Min. Rad. 200.0000 (-0.0 µm) 
Max. Rad.: 200.0000 (0.0 µm) 
Error (beta): 0.000 (deg.) 
(Gamma): 0.000 (deg.) 
Angle (U): 0.000 (deg.) 
(Angle of U: 0.000*sin θ (deg.) 
Angle of M: 0.000*sinθ (deg.) 

Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 199.9994 mm 
Error band: 3.8 um 
Min. Rad. 199.9976 (-1.8 µm) 
Max. Rad.: 200.00140 (2.0 µm) 
Error (beta): 0.001 (deg.) 
(Gamma): 0.002 (deg.) 
 (U): 0.001 (deg.) 
(Angle of U: 0.001*sin θ (deg.) 
Angle of M: 0.001*sinθ (deg.) 

Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 199.9861 mm 
Error band: 645.0 um 
Min. Rad. 199.6333 (-352.8 µm) 
Max. Rad.: 200.2783 (292.2 µm) 
Error (beta): 0.200 (deg.) 
(Gamma):   0.200 (deg.) 
 (U):            0.300 (deg.) 
(Angle of U: 0.000*sin θ (deg.) 
Angle of M: 0.000*sinθ (deg.) 

Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 199.9835 mm 
Error band: 635.1 um 
Min. Rad. 199.6360 (-347.5 µm) 
Max. Rad.: 200.2783 (287.6 µm) 
Error (beta): 200.2711 (287.6 µm) 
(Gamma): 0.202 (deg.) 
 (U): 0.199 (deg.) 
(Angle of U: 0.000*sin θ (deg.) 
Angle of M: 0.000*sinθ (deg.) 

Simulated Analysed 

L. Sqr. Rad 
Max. and Min. 

Z Z 

Y Y 



Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 200.0384 mm 
Error Band: 650.5 um 
Min. Rad. 199.6871 (-351.3 µm) 
Max. Rad.: 200.3376 (299.2 µm) 
Error (beta): 0.200 (deg.) 
(Gamma):   0.202 (deg.) 
 (U):            0.199 (deg.) 
(Angle of U: 0.020*sin θ (deg.) 
Angle of M: 0.019*sinθ (deg.) 

Nom. Rad.:  200.0000 mm 
L. Sqr. Rad: 200.0410 mm 
Error band: 660.4 um 
Min. Rad. 199.6844 (-356.6 µm) 
Max. Rad.: 200.2783 (303.8 µm) 
Error (beta): 0.200 (deg.) 
(Gamma):   0.200 (deg.) 
 (U):            0.300 (deg.) 
(Angle of U: 0.000*sin θ (deg.) 
Angle of M: 0.000*sinθ (deg.) 

Simulated Analysed 

Z Z 

Y Y 
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