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Estimation of the Maximum Undeformed Chip Thickness Using
the Average Grain Model

Y. M. Lee*, W. S. Choi’, J. H. Son™, D. W. Bae™, S. P. Son"", K. S. Hwang ™

L Abstract |

In order to estimate the maximum undeformed chip thickness in grinding operation, it is necessary to obtain the
successive cutting point spacing. In the past it was obtained by experiments. In this paper, the average successive
cutting point spacing has been obtained using the given grinding input conditions and it is possible to estimate the
maximum undeformed chip thickness without using any experimentally obtained data. The validity of the proposed
analysis has been verified based on two sets of grinding scratch tests using WA and CBN grinding wheels.

Key Words : Average grain(8-7 A}, Maximum undeformed chip thickness(2}c v #1% 3 57), Successive cutting point spacing
(¥48Ad714), Grinding scratch spacing(@AFAT 2] 7HE)

7S by, = estimated grinding scratch spacing, gm
dg = average diameter of grain, (m
a = average successive cutting point spacing, (m Pinax = maximum undeformed chip thickness, /m
b = grinding scratch spacing, (m Prax-cony, = conventionl maximum undeformed chip thickness,
bmas. = measured grinding scratch spacing, um (m
b, = grain engagement width, /m Pomest. = estimated maximum undeformed chip thickness,
D = wheel diameter, mm pm
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M = mesh number
N = number of cutting points per unit area, no./um’
S = structure number
v = workpiece velocity, m/min
vV = wheel peripheral velocity, m/min
w = average grain spacing, /m
VA = depth of cut, um
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Fig. 1 Shape and cutting edge(bold line) of an abrasive
grain (a) real shape (b) idealized shape
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grain.
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Fig. 3 Schematics of (a) grain distribution in a real
grinding wheel and (b) equivalent uniform
distribution of grain
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Fig. 7 Schematic diagram for grinding scratch spacing
measurement

Table 1 Conditions for the scratch tests
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WA46K7V
WAGOKTV
WASOK7V
CBNI20R125V
CBN170R125V
CBN325R125V

Wheel speed(rpm)
Z(ym)
Workpiece Velocity(m/min)

Grinding wheels
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Fig. 8 Scratch spacings measured for (a) WA46, (b)
WAG60 and (c) WAS80



=S| A e =

x|
=

Vol.16 No.2 2007. 4.

CBN120R125 I

400
€ 350} = Measured scratch spacing, bmeas {um)
g eas.
=, . -~ Mean value of b =69.0(um)
4 300 ' nens.
g 0 The maximum b =103.3(um)
= 2504 The minimum b =45.8(um)
Y as.
£ 2004
2
Q. 150
L
S 1004 .
£ '
o . *
5 504 . B .
7]
+——
0 5 10

Measurement number

(@

CBN170R125

400+

s Measured scratch spacing, b (um)

meas.

~ Meanvalueof b =39.6(um)
The maximum b =57.8(um)

350

¢ 300

m

€
3.
~%
i
2 2504 The minimum b =28.3(um) |
5 meas. |
£ 2004
8
o 150
w
F
g 100
€ sl = »
Q 1~ — 8
72 1 . .
0+— T T
0 5 10
Measurement number
(b)

CBN325R125 I

400 ’—

T a0l " Measured scratch spacing, b __(um) ‘
2 — Meanvalueof b =24.6(um)

: 3004 The maximumb__ _=38.7(um)
= 250+ The minimum b =17.1(.m)
& :
£ 200
8
o 150
0
£ 100J
% 00
5 504 .
] . x 5 x

0 5 10

Measurement number

(©

Fig. 9 Scratch spacing measured for (a) CBN120, (b)
CBN170 and (c) CBN325
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Table 2 Comparison of conventional Ayaxconv. by eqn.1
with estimated Ayuces. by eqn. 17(m unit)

w TMax. Min. | Max. Min, Im_m

a a | Bmaxccony. | Hrnax-conv. '
WA46 | 640 | 3143 | 1636 | 133 6.9 7
WA60 | 438 | 1894 | 991 8.0 42 5.2
WARO | 322 | 1321 | 635 5.6 2.7 3.8

CBNI20| 196 | 840 | 372 35 1.6 3.1

CBNI170| 130 | 596 | 292 2.5 1.2 2.2

CBN325| 96 | 541 | 239 2.3 1.0 1.1
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