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A study on the chucking system in coaxial grinding of ferrule
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Abstract

Ferrule is widely used as fiber optic connecters. In fiber-optic communications, the shape accuracy
such as coaxiality and cylindricity of ferrule affects insertion loss. When coaxial grinding of ferrule
supported by two pin, pin alignment and chucking accuracy are very important. In this research, the
kinematic behavior of the ferrule center is investigated in the case where cone-shaped center pins and

round circle holes which make contact with each other

near the edge of the holes, using

homeogenous coordinate transformation and numerical analysis. The obtained results are as follows: The
alignment errors between center holes cause a sinusoidal displacement of ferrule. And the maximum
displacement of ferrule centers increase in proportion to the center pin angle. The relationship between
center pins displacement in coaxial grinding and grinding accuracy was explained.
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Fig. 2.1 Co-axial grinding of ferrule with

cone-type center pins
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Fig. 2.2 Alignment errors between center

pins
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Fig. 2.3 Alignment error between

ferrule holes
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Fig. 2.4 Relation between center pin and ferrule

hole in headstock side
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Fig. 2.4 Relation between center and center hole at

ferrule end
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Table 3.1 Conditions of alignment error

1 2 3 4

s, (zam) 0 0 0 0

s (1) 1 0 0 0

( 0) 0 01} 0 0

S (¢m) 0 0 0 0

S (¢m) 0 0 1 0

@( 0) 0 0 0 0.1
D,=D=125m, L=10.5mm, /,=0.5mn
a,=a,=30°
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Fig. 3.2 Displacements of ferrule center
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Fig. 3.3 Displacements of ferrule center in tailstock
side
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Fig. 3.4 Effects of parallel alignment error
maximum displacement of ferrule center
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Table 3.2 Maximum displacement of ferrule center
in tailstock side (a) ¢ 0.006°

ferrule hole error(um)
2 4 6 8 10
2 | 226 | 227 | 228 | 228 | 29
s (um) |4 | 415 | 416 | 416 | 417 | 418
centerpin| 6 | 612 | 613 | 613 | 613 | 6.14
error 8 | 810 | 811 | 811 | 812 | 813
10 | 1009 | 1010 | 1011 | 1012 | 1012

(b) d 0.022°

ferrule hole error(um)
2 4 6 8 10
2 | 226 | 227 | 228 | 228 | 22
s, (um |4 | 415 | 416 | 416 | 417 | 418
centerpin| 6 | 612 | 613 | 613 | 613 | 6.14
error 8 | 810 | 811 | 811 | 812 | 813
10 | 1009 | 1010 | 1011 | 1012 | 10.12

991

(c) ® 0.034°
ferrule hole error(um)
2 4 6 8 10
2 2.26 227 | 228 | 228 | 2.29
s, (um) 4 415 416 | 416 | 417 | 4.18
centerpin| 6 6.12 613 | 6.13 | 6.13 | 6.14
error 8 8.10 8.11 8.11 8.12 8.13
10 | 10.09 | 1010 | 10.11 | 10.12 | 10.12
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