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Effects of the Surface Grinding Conditions on
the Machining Elasticity Parameter

G. H. Yim*, K. Kim**

ABSTRACT

The grinding force generated during the grinding process causes an elastic deformation of the workpiece,
grinding wheel, and machine system. Thus, the true depth of cut is always smaller than the apparent
depth of cut. This is known as machining elasticity phenomenon. The machining elasticity parameter is
defined as a ratio between the true depth of cut and the apparent depth of cut. It is an important factor to
understand the material removal mechanism of the grinding process. To increase productivity, the value of
this machining elasticity parameter must be large. Therefore, it is essential to know the characteristics of
this parameter. The objective of this research is to study the effect of the major grinding conditions, such
as table speed and depth of cut, on this parameter experimentally. Through this research, it is found that
this parameter value is increasing when the table speed is decreasing or the depth of cut is increasing.
Also, this parameter value depends on the grinding mode (up grinding, down grinding).

Key Words : Machining elasticity parameter(7F&-&44%), Surface grinding(B8HE4), Up grinding("d8rd4h),
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Fig. 2 Illustration of machining elasticity phenomenon
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Fig. 3 Schematic diagram of experiment

Table. 1 Experimental conditions .

Rk AR#
grinding wheel WA46K8VIA
grinding wheel speed 1800 pm
dressing depth 002 mm
grinding wheel size $305 X 38 mm
Az A3
table speed 0.073, 0122, 0.163 m/s
depth of cut(d) 3,7 10 m
EE 3%t

ANEL dut 71AFECR go] AHgHE VATFEE
@47 SM45CE st dAete ALgatdt. AW
9 2 € FEG AEE 30mmE on, Hol%
FA€ 247 60mm, 20mmZ Sttt EF, 7HF A Al
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A& 71202 3l vlE] AP WA} HEF oY
t. 13 o$o] F5E it Hol &5 A7 vl
ARG 33 AFE o83} vlo|ARuEZ AH 77
€ &Aoo o g ol&dtd AA Azl E AY
39t 33 AXZE Fig. 3049 2] 35 iAoz
6525 AT HolE oFd o A4 4 F 2
Efo] BAHA &L d7A] HEHeg AL A
o Table 12 A AHE A2 & HojEt. 43
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o] A3A G £1E VISR o AFHUY. 1
Hug o] ZHA& 71Fe2 9, ov] YAA s}
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Table. 2 Experimental results .

£33 A4zglold) | olEe | dARALW '34¢
1 11333 01744
3m 2 0.7667 01429
3 0.8000 0.1739
1 26333 02508
N 2 15333 0.1949
Vw007 Tm 3 16667 02632
/s 4 0.7000 0.1500
1 38333 02840
10 Z 19333 0.2000
3 2.3667 0.3060
4 0.6667 0.1242
1 1.1000 0.1692
3m 2 0.4000 00741
3 0.8000 0.1600
1 2.0000 019065
. 2 08333 00330
Vo=0.122 /M 3 0.8000 0.1043
ws 4 04333 0.0631
1 2.9333 0.2173
2 15333 0.1451
10m 3 17667 0.1%6
4 06333 00872
5 0.5000 00754
1 0.9000 0.1385
3m 2 0.2666 0.0476
3 09000 01688 |
1 2.0000 01905
2 1.0667 01255
Vu=0.163 m 3 14667 01973
4 0.2333 0.0391
ws 5 08333 0,145
1 31667 0.2346
2 1.7667 0.1710
10m 3 16667 0.1946
4 10667 01546
5 06333 0,108
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Table. 3 Total true depth of cut

FH A4ty ol BE&H
deldcless dn{1m) (std.dev.) d-dalym}
d,=2.7 0.7583 03
Vw=0.073m/s =65 '1.1081 05
d.=88 14832 12
d=2.3 0.4625 0.7
Vw=0.122m/s d,=4.0 0.8944 30
=74 0.6055 26
da=2.1 0.2528 09
Vw=0.163m/s d.=48 0.5963 22
d=17 09930 23
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Table. 4 Values of machining elasticity parameter (recalculat-

ed value)
A4
qojgasss| T o 484 32k EELE
1 01757 0%
427 7 01472 0
3 01799 003
1 03628 00
65 2 02089 002
Vu0.073m/s - 3 02807 004
4 01617 007
1 03164 003
) 2 027 002
488 3 03571 007
4 0156 0.06
N Gt
1 01905 00
423 2 01193 006
3 01908 003
1 0252 002
) P 0135 002
Voe0.122m/s 4=40 3 01565 004
4 00967 006
1 02625 004
) 2 01869 006
474 3 0268 007
4 01302 008
1302 008 )
1 01569 001
421 2 0515 006
3 0.19% 04
1 02165 002
: ) 2 01463 001
Vos0igamss | 748 3 023%0 004
4 0.0470 003
1 02672 003
) 2 02054 003
=11 3 02414 002
4 02069 0.0
10
4 e V,=0.073mds, d =27 um
8 o V,=0122mf&, d =23 .um
v V,=0.163nvs, d =2.1 um

totel depth of cut(micro meter)
]
1

4 4
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Fig. 4 Total depth of cut
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Fig. 5 Total depth of cut (Vw=0.163m/s)
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Fig. 6 Machining elasticity parameter (Vw= 0.163m/s)
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Fig. 7 Machining elasticity parameter
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