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The Dynamic and Machining Characteristics of Co-axial Grinding Machining System

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

ABSTRACT

As the optical communication industry is developed, the demand of optical communication part is increasing.
ZrO, 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. For the precision grinding machining, it is very important that the error of feeding
system is improved. Therefore, we estimated the dynamic characteristics in feeding system of ultra precision co-axial
grinding machining system. Then, we performed the machining characteristics experiment.
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Fig. 1 Experimental setup

Table 1 Specifications of experimental system

Item Spec.
Wheel Size(OD*ID*W)(mm) | 280*95*12
Grinding | Wheel Type Diamond
Wheel | Wheel Mesh #325
Maximum Speed(rpm) 4,500
Power(kiW) 0.75
Maximum Speed(mm/sec) 200
Feeding | Maximum Stroke(mm) 70
System | Minimum Feed(mm) 0.001
Actuator Servo Motor
Wheel Size(OD*ID*W)(mm) 58*25*4
Regulating | Wheel Type Rubber
Wheel | Maximum Speed(rpm) 500
Actuator Air Cylinder
Controller | Company / Model '\,/\I/'Itesllég';hé‘l/
Loading .
& Speed of Loading and > 10
Unloading | Unloading (pcs/min) -
System
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Fig. 2 Position error of feeding system (before)
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Start Position: (0. 0.0)  End Position: (15,0, 0)

Total Travel = -15.  Points = 4  No of Runs= 3 MTE

Pressure: 754.46 Humzigily: 50.00  Air Temp: 23.68 Mategial Temp, B MIE =9

ean Deviation: -0.01 Enror Band, P= 0.030409
Avg 3_Sigma: 0.001202 Position Scatter, Ps= 0.008366 & AVG £TF

[Position mm|Mean(E), mn [Mean(®), mm
0.0 0.003551 0.000158
5.0 -0.008687 _ -0.008075
-10.0 -0.016126 | -0.015372 |
-15.0 -0.023337  -0.022470
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Fig. 3 Result of position error analysis (before)
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. 4 Velocity response of feeding system (before)
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Fig. 5 Position error of feeding system (after)

Fig. 59} Fig. 62 AH R X 4U %

= 94
A a7 A9 glojda, MHAE 0.9m=E A3t
Atk ol Limit AlAel AL E3) nAENEFO
2 AP, BEAIFY Negr] AHS ) B
A& AAEA 7] witolth 2 A A -l A= 14
mEL] QA7) e AoR Yeiye=d, BA Y

25/mol|
A3 w7 = Fa gt

Hstel G Astelnh, MBgUEE wY
Aolgieh.

610

Start Position: [ 0.0, 0)  End Position: [15. 0. 0)

Total Travel = 15, Points = 4 No of Runs= 3

Pressure: 763.24 Humidity: 50.00  Air Temp: 18.95  Material Temoc 18
Mean Deviation: -0.001654 Error Band. P= 0.007258
Avg 3_Sigma: 0.001096 Position Scatter, Ps= 0.0037500

[Position,mmiean(E), mm |Mean(E), mm |3_SIGMRam
0.0 0.000287 0.001875
5.0 ~0. 000885 0.000813
10.0 -0.001785 0.000451
15.0 -0.003z80 {0 001204

-0.001977
-0.002692

Fig. 6 Result of position error analysis (after)
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Fig. 7 Velocity response of feeding system (after)
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Table 2 Experiment conditions

No. 1 [ 2 [ 3
Vg, (mm/min) 0.09
Vg4 (nm/min) 001 | 003 | 005
GW speed (rpm) 1800
RW Speed (rpm) 30
Spark out (sec) 3
6 T T T 0.4
— 44 / —n— Concentricity Q
E? 34 N 0.2 g
85 _— 2
© — to1 3
14 / %
o T T T 0.0

Number of Experiment
Fig. 8 Result of machining characteristic experiment
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