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Selection of Optimum Conditions for Improving Surface Roughness
of Ferrule in Centerless Grinding
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| Abstract

}*

optimized conditions.
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The surface roughness in centerless grinding is mainly affected by the many process parameters. For improving the
surface roughness, the control of grinding parameters is very important. This paper deals with the analysis of the
process parameters such as height of centers, tilting angle of the regulating wheel with respect to grinding wheel,
rotation speed of regulating wheel, which are developed based on design of experiments such as factorial design.

The investigation can enhance the surface roughness of ferrule. Finally, we have verified improved results of the

4114}, Design of experiments( 213 A 21 9), Ferrule(&), Surface roughness(FH A4 7))
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Fig. 1 Schematic diagram of centerless grinding
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(a) layout of centedess grinding machine

(b) machining process (¢) workpiece, ferrule

Fig. 2 Experimental centerdess machine and workpiece
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Table 1 Specification of grinding system

Unit Specifications
. Size @2.5X10mn
Workpiece -
Material 7Zr0,
o Spec. SD 1000 M 75 VD 1
Grinding Size 255X W150X & 152mm
Wheel ’—
Bond Vitrified
_ Spec A 220 SR
Regulating | =5 2 2205XW180 2 127mn
wheel
Bond Rubber

Table 2 Dressing condition

ol 4 9]

Specifications
Spec. SD 100 Q 90 M W 6
Size @ 120>20(TY<5(H)mn
Rotation 10500V min(2787rpm)
GW speed G.W : 1200m/min(1528rpm)
Dressing | Direction Up Cut
Depth of cut 0.02mm
(10 pass) (0.002mm/pass)
Traverse 65mm/min
RW Material Single point diamond
Dressing | Depth of cut | 0.010mm
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Fig. 3 Surface roughness vs regulating wheel rotation
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Table 3 Design scheme of process parameters and their

levels
Level .
Factor Low(1) High(2)
Height of centers(mm) 8 94
R.W tilting angle(®) 1 1.67
R.W rotation speed(rpm) 60 80
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Table 4 Ls(2") orthogonal array

Height of | R.W tilting [RW rotation

Trial No. centers(mm) | angle(®) speed(rpm)
. 8.0 1.0 80
5 8.0 167 r 60
3 8.0 1.0 60
4 8.0 1.67 80
5 9.4 1.0 60
p 94 1.67 80
- 9.4 0w
g 9.4 1 ,67‘TT

Table 5 Experimental results in each machining condition

Trial No. Average surface roughness(/an)
1 0.048

0.042

0.046

0.080

0.049

0.059

0.045

0.039
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Table 6 ANOVA table for surface roughness

Source |[D.F| Adj S.S | Adj M.S | F-value [F(0.01)
Main effect| 3 |0.0087950.0029316|24.54%* | 4.06

2-Factor
interactions

3 10.002139|0.0007131| 5.97**| 4.06

3-Factor
interactions

Error 72 10.008601 | 0.0001195
Total 79 | 0.020732

1 10.001197]0.0011974|10.02** | 7.00
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