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Optimal Grinding Condition Using the Design of Experiments

D.W. Lee, C.J. Oh(Graduate School., CBNU) S.C.Kim, O.H KIM(Mech. Eng. Dept, CBNU)

ABSTRACT

To improve quality of the ground surface, we have to consider a number of parameters. But it is difficult
to make experiment with many parameters. Most of all experiments try to search optimal grinding condition with
conservative factors such as feed rate, depth of cut, wheel rotating speed, etc. But This paper attempts to view the
significance of some different factors effecting on the surface roughness by introducing helical scan grinding method
and material removal rate. The design of experiment is used to find the optimal grinding condition which minimizes
the surface roughness value bout optical glass material. To analyze experimental results, ANOVA(ANalysis of
VAriation) is used. Discussion on the result about helical scan grinding is also given.
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Fig. 2 Schematic diagrams of the Helical
scan grinding method
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Table 1 L9(3*) orthogonal array

k!

Run FACTOR
No. 1 2 3 4
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
Sign A B C D
78 Ao JdFgE £ 5 Av 493 4=, o

&%, AAFE AA ]'i "“05}31 Ztz}ol| )&t
402 3L wAeY.  Ade Algd
ZH(Factor)$} +F(Level)e] Table 20] u}o}UT}.
EXtez g AdNE FAM HEAA] Rad}
HUAH7 Rmax& AFRE . AA7] FF o=
= 3x9 ¥d 25 £%7]9 Rodenstock Ahel
RM600-& AH8-3}5ich,

Table 2 Factors and levels

. . Level
Sign Factor Unit i 2 3

A |Helical angle| degree | 30 | 60 | 90
B Feed rate | mm/min | 500 | 1000} 1500
C |removal rate|mm’/min| 500 | 900 | 1200
D |Wheel speed| m/sec 15 | 20 | 25
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Fig. 3 Results of surface roughness

Table 55 AH#A7|E Rmax o8 L3
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Table 3 ANOVA table for Ra

factor S ¢ \Y% F S’ 0

angle | 1.22 2 061 1.22 | 206

feed

rate 4.02 2 1201 402 | 679
removal

rate 0.62 2 0.31 0.62 | 105

wheel

speed 0.06 2 10.03 006 | 1.0

error 0

total 5.92 8 100
Table 4 ANOVA table for Ra after pooling

factor S ¢ \% F S’ 0

angle | 1.22 2 | 061203116 196

feed

rate 4.02 2 |20t 67 | 3.96 | 66.9
removalf g5 | 5 | 031 103 | 0.56 | 9.5

rate

;‘g‘:g pooled factor

error 0.06 2 | 0.03 4.0

total 5.92 8 100
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Table 5 ANOVA table for Rmax

factor S @ \" F s )
angle | 45.869 | 2 [22.934 45.869 | 13.7
feed

rate 196.576 | 2 |98.288 196.576 | 58.7
removal

rate 88.542 | 2 144.271 88.542 | 26.5
wheel

speed 3.682 1 2 | 1.841 3682 | 1.1
error 0

total [334.669| 8 100
Table 6 ANOVA table for Rmax after pooling
factor S ¢ \Y F S o
angle | 45.869 | 2 | 22.934 [12.457| 42.187 | 12.6
f‘;‘:g 196.5761 2 | 98.288 |53.388[192.894 [ 57.6
’err‘;‘t’gal 88.542 | 2 | 44.271 [24.047| 84.86 [25.4
?g:gg pooled factor

error 3682 | 2] 1.841 4.4
total |334.669| 8 100
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Fig. 4 Photograph of ground surface
( Helical angle = 30° )

Fig. 5 Photograph of ground surface
( Helical angle = 60° )

Fig. 6 & ZA¥7I(Ra, Rmax)7t 7} & AR E
Yehe 279 983 4= 907, °old&E 500
mm/min, AE HAAE 900 mm*/min®) A2 I}F
g Age] ¥ ApReg AAYE 2.5 um Ra,21.6
gm Rmax ©]T}.

Fig 6. Photograph of ground surface by optimal
condition
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