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A Study on the Behaviour of Residual Strain during Cutting Process

in Machining Ductile Material——

Akira KUMABE, Kouji YAMAMOTO and Ryozo KITAGAWA

Abstract

Detailed studies”~® on the deformation of a workpiece during cutting processes have already been

carried out. But a few of them have ever dealt with the separation of the component of the instantaneous

cutting strain and that of the residual one in the following stage. In order to separate them, it requires

to measure the strain quantitatively.

The authors have reported the results?~'® of the investigation of the cutting strain measured by the

photoelastic coating method. In this paper, the behav..our of the strain in the ductile material during the

orthogonal cutting process was investigated by the same method. The results obtained through this study

are as follows.

1. The comportment of the cutting strain in the ductile material was understood by means of the

photoelastic coating method.

2. It was found that the behaviour of the cutting strain in the strain hardening material was similar to

that of the elastic material.
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Fig. 2 Photoelastic Coating Method
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Fig. 3 Schematic Sketch of Workpiece
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Fig. 4 Cutting Plan of Workpiece hardened
by pure Tensile Strain

3.2 #HUE

BREICH GRS IZ3, = KFL 53—
100, 100, 8 JES1mm#Z A L 72,

YIBIh DBHIRA 2B & b2 F LRI DS/,
HRRIH BT B FOBOBES &, NRBH%ICE
TOHMBMEFDPEBL T2, ChEaL, ¥
W O N LR D EOCBEHR L2012, Hoh Lo
] — S fF THEIH P YL i & TEIHI Lsgrh 281k L 724
WM BB 2 8 L, P LALE X D YN % Bss L
7RHRDLEE B - 72,

7z, GIENS &0 TREAL U 2w 2 EASYIEIS B B
DYIEIEDIREED, B L& 47 - 72 I 2 535 L,
Z D% FEAYIE L 7R i R S HIC X ) Kk
2, NG DWEIMOBUETFIEIL, Fig. 512m L7,

BHIAN IR L7 B O N ~ e FR 113, BB
ERALLT N SRR OWESEERIC L ) K
iz,

Case A Case B

“"“ Cut
D Annealed Material

e
Stop at the middle
point of Workpiece

Epoxy Epoxy
Rubber Rubber
Annealed
Material Coating

§

/ Coating

Cutting

Cut again from
the same point

%

P,
Az £
Case C Case D
Q : :
- i
Annealed | e
I
Yl( by pure
[ ] Presaeuin [ﬁ Fension
Epo [ 0 ;
1 X
Rgbgzr ‘Rgbb r
Z) g /]
Coating Coating
i i
——— . [repeated ———— _ Cutting
‘. Cutting %3
7 ./ ’ ﬁ://
A A

Fig. 5 Flow Chart of Experimental Process

4. KBRREIUER

TR OV b DB B S R )N,
BHIH BRI ¥ 2 a4 2 Fig. 6 R UFig. TITR
L7z, BHSRT, A& Y ATH O S0GES 5K 3T
Fl3, HAEMCELEVKEZAET LK i %
ARLTwa, 508, HEBEFTIRRR Unuhs L,
HNFEE RO TPICRAZRBRRICEL L T2,

M TRDFRAEGREI, YIS BT 2fee-T
BELTWw3, LiL, HEloSaEIcE, Ak
R W TH Lo BB & HRIEROUY ER &
PEELTHHLLNT WS, #THEBBKDOYHEIR
DERTEHDB2DIC, BEMOYY £8h oL
L, ZORICKIEREE L2 2 BTk L7
LB & Y1) % B L 22 % o RISS% iR % Fig. 8ic
RL7:, ZOXENELINVBHIAELLEGKRIE, H

R TR e



Cutting Direction mm
—————ee

Fig. 7 Isochromatics after a.Cutting in case of A
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Fig. 8 Instantaneous Isochromatics at the
moment of Cutting in case of B

Fig. 9 Instantaneous Isoclinics at the moment
of Cutting in case of B (§=30")
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Fig. 10 Principal Strain Trajectory in the
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Fig. 11 Maximum Shearing Strain Trajec-
tory in the moment of Cutting in case
of B
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