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The Grinding Machining Characteristics of ZrQ, Ceramics Ferrule
in the Chucking Alignment Error

S. W. Lee, G. H. Kim, Y. J. Choi, H. Z. Choi (KITECH)

ABSTRACT

As the optical communication industry is' developed, the demand of optical communication part is increasing.
Zr0; ceramic ferrule is very important part which can determines the transmission efficiency and information quality
to connect the optical fibers. In general ZrO; ceramic ferrule is manufactured by grinding process because the
demands precision is very high. And the co-axle grinding process of ZrQ, ceramic ferrule is to make its concentricity
all of uniform before centerless grinding. When co-axle grinding of ferrule supported by two pin, pin chucking
alignment accuracy is very important. This paper deals with the analysis of the chucking alignment experiment with
parallel error on the micro feeding equipment. Thus, if possible be finding highly good the chucking alignment of
two pin.
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Fig. 1 Co-axle grinding machining system

Table 1 Specifications of experimental system

Item Specification
Bearing Type Angular Ball Bearing
Radial Stiffness (N/im) 2 100
. Radial Run-out (m) < 05
Spindle -
Maximum Speed (rpm) 10,000
Vibration Amplitude (um) < 05
Heat Generation (C) 5
Maximum Speed (mn/sec) 200
Feeding {Maximum Stroke (mm) 70
System [Minimum Feed (1m) 0.1
Actuator Servo Motor
- - P
Chucking Chucking Alignment (um)' 0.3
Roundness of Center-pin
System < 03
(1)
Loading & .
d of L d
Unloading |- Pecd Of Loading an > 10
Unloading (pcs/min)
System
Cooli
M8 pate of Purification (%) > 95
System
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Fig. 2 The micro feeding equipment
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Fig. 3 Positions and numbers of experiments
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Table 2 Fixed conditions of experiment difference of dia.=la— bl )
Item Value
Grinding Wheel Speed 1800 rpm 5
Regulating Wheel Speed 30 rpm b
Grinding Wheel 2nd Feed 0.08 mn/min r
Grinding Wheel 3rd Feed 0.03 mm/min
Spark Out 3 sec. (a: dia. of forward, b: dia. of backward)
Fig. 6 Schematic diagram (measurement of the ferrule
L AlE At diameter)
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Fig. 5 Results of the concentricity (3d-plot) Fig. 7 Results of the'dlffercnce of dia. (3d-plot)
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Fig. 8 Comparison of X-axis (Y position=0) data
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Fig. 9 Comparison of Y-axis (X position=0) data
(concentricity - difference of dia.)

4. AE
AYPHPH A 7ty AL S8 4 A==
ol Mgt mige) g 73 EARL 3 2o

22

D 2R S wel FH=e B AFA el
X-axisol 43S FA Wt
2) bRt SghRe el g A gabel 7 e 913
duf FAEe Aviw AFg 4 Ak
3) HEL] BE9R @A FAo]E V) GlA] F
e S, date SARE Vo R S
Bol oA A A& e AVJ! 719l ol A
Z4& @ unco dxd How wodc
27
2 AT AgAEFeA FRtE FIIAR A
Ao nnrlsd FEHEE A DALY A
doll o3 Fasglen, ofd ZA=guyn

{. Kao, H. C. and Ho, F. Y,
Fine-grain Y-TZP", Journal of European Ceramic
Society 20, pp. 2447-2455, 2000.

2. A%, B, oJHE, "HE FHANA H7
N2edo #e A7 FXFLFEE EAGEN
3] =&, pp. 9-14, 2002.

3. H. Kato, Y. Nakano and Y. Hosoya, "Influence of
Alignment Error of Centers and Center Holes on
Rotation Accuracy of Workpiece”, JSPE, Vol. 50, pp.
568-573, 1984. ’

4. H. Kato, Y. Nakano and Y. Hosoya, "Rotation
Accuracy and Circularity of Workpiece n Center
Type Cylindrical Grinding", JSPE, Vol. 55, No. 11,
pp. 1975-1980, 1989.

5. WA, "9 ANA THAE FHextet A

"Surface Machining of

Sl BE QT AAdTR AR Ll
1995.

6. 4718, HIA, FUE, ol4%, HAF, "OF
A Wy e ol gd Azso} s s o
A JhE B4 W) BERUERE FARE

R =

pp. 516-519, 2004.

AL,



