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ABSTRACT

Ags the optical communication industry iz developed, the demand of optical communication part iz increasing. ZrO,
ceramic ferrule i very important part which can determines the transmiszion efficiency and information quality to connect
the optical fibers. In general ZrQ, ceramic ferrule is manufactured by grinding process because the demands precision ig very
high. And the co-axle grinding process of Zr0; ceramic ferrule 1s to make its concentricity all of uniform befors centerless
grinding. This paper deals with the analysiz of the process parameters such as grinding wheel speed, grinding feedrate and
regulating whesl spesd as influsntial factors, on the concentricity and surfacs finish developsd bassd on Taguchi’s
sxperimental design methods. Taguchi®s tools such as orthogonal array, signal-to-noise ratio, factor effect analysis, ete. have
been uged for thiz purpose optimal condition has been found out. Thus, if possible be finding highly efficient and quality

grinding conditions.
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Table 1 Specifications of experimental syatem

Ttem Specification
Bearing Type Angular Ball Bearing
Radial Stiffnsss (Nijem) =100
Radial Fun-out {pm) =05
Spindle
Maztirmun Speed (Tprr) 10,000
Wibration Amplituds {pm) =05
Heat Generation (1) 5
Maxtirmun Spead (Infsec) 200
Fesding Mlazimurm Stroles {mm) 70
Systam Minirnum Fesd (gm) 0.1
Actuater Servo Moter
Chucleing Chucleing Alignment {pm) =03
Systam Roundness of Canter-pin (gm) =03
Loading &
e Speed of Loading and
Unloading =10
Unloading (posining
Bystam
Caoling
Rate of Purification {%2) =85
Systam
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Fig. 1 Co-axle grinding machining systemn
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Table 3 Factors and levsls selected for sxperiment

Factor [Lable] L-1 | L-2| L3 | L4
GW Speed (rprm) [GS] 1400 | 1600 | 1800 | 2000
GW 2nd Feed (m/min) [G2] | 0.08 | 0.10 | 0.12 [ 014
GW 3rd Feed (m/min) [G3] | 0.02 | 0.04 | 0.06 | 0.08
RW Speed (1pm) [RS] 10 | 20 | 30 | 40




Table 4 Standard L, orthogonal array with factors and Table 5 Response table of S/N ratio for each factor
levels {concentricity)
Trial Factors and their levels Factors

no. G35 G2 G3 RS GS G2 G3 RS
1 1 1 1 1 L-1 -8.6468 -9.5711 -11.3378 | 44913
9 1 2 2 2 L-2 -0.6210 | -10.2627 | -7.5102 -6.6425
3 1 3 3 3 L-3 -7.9478 -8.6534 -7.1152 [ -12.4318
1 1 1 1 1 L-4 [ -104043 | -8.1326 | -10.6567 | -13.0542

Diff. 2.4566 2.1301 4.2225 8.5620
> 2 ! 2 > 3 4 2 1
6 2 2 1 4 Rank
7 2 3 4 ! Table 6 Response table of S/N ratio for each factor
8 2 4 3 2

{surface roughness)

9 3 1 3 4 Factors
10 3 2 4 3 GS G2 G3 RS
11 3 3 1 2 L-1 | 93765 | 9087752 [ 9.83166 [ 9.48768
12 3 4 2 1 L-2 8.0826 9.61655 936744 9.92690
13 4 1 4 2 L-3 9.1984 8.78286 941236 8.98415
14 4 2 3 1 L-4 | 10.2515 9.53207 9.19754 9.41027
15 4 3 2 4 Diff. 1.2689 1.09467 0.63412 0.94274
16 4 4 1 3 Rank 1 2 4 3
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Fig. 5 Main effects plot for S/N ratios of concentricity
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Fig. 6 Main effects plot for S/N ratios of surface roughness
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Table 7 Optimal grinding conditions of each factor
concentricity surface roughness
Factors - = - —
notation | conditions | notation | conditions
GW Speed
pee Gs, | 1s00 | as, | 2000
(1prm)
GW 2nd Feed
) G2y 0.14 G2y 0.08
{(rmrm/min)
GW 3rd Feed
R a3, | 0.06 @B, 0.02
{(rmrm/min)
RW Speed
RS, 10 RS, 20
(1prm)
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