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Photo-visco-elastic Studies on Stresses in Work Pieces and

Tools during the Cutting Operations

Satoshi Mi1k1 and Takeshi IsHIDA

Abstract

Dynamical stress distributions of tools and work pieces during the shaping, the turning and the
milling were studied with the photoelastic method.

The effect of cutting by the tool having built-up edge was investigated.

Experimental specimens of tools were prepared from epoxy resin and mild steel and work pieces
from 2 -—8 mixed polyester and alminium plate.

Dynamical isochromatic fringe patterns were photographed with the synchronous method by a

strobo apparatus continuously during the cutting operation.
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Vol.23 No.3 (19713)



SNSRI T DICTEE A FRRT

D & S ITTEMAEL THIBNISE R BRSIE A D 5
DEEL, TETVHEEZbTLRMHASITED, #
T ON T T RENAIROE T DDA § I 72 -> T
5., ZUTC, ZhPBIE@D & 5 1< ERHEENREE & 722
S, TTiE, TVWA40° O TETEEIL A
DHZ2RUIIHS, TOL D 7sEIEN s BIEMREEZ b
FEROT B X % 85 WT § Al mERL
.

R TRENREEDENIH & L TRDISIIAT &
Z DYt s % Fig, 5 ~Fig. 95U 7z,

Rake angle

of tools
—10°

Rake angle 20°, having

(155) 3

Fig. 5itid =X &> THTRAR Y =27 N %YMH
OFAIRRETS « — L T 5 & X OIS
O—Fl %5 U1z, $12, Fig, 612z, SEEIGHIREET
¥ — 2EHIL TV B & S ONBHERED—F 2R L
2%, COHFHREDY, HAEEIIZ10mm & U7,

Fig. 7izi2, 3 WVA40° O=KFs THTRLGR
V= 27N BEEO T HAIREECHB N T, > = — 0]
O TEGIFSEEDOHEIH B L X T A NDH & Z
DONMMEE 2RIz, £z, Fig. 81, RHL LT

WA-10°D TR X AEA %70 1z,

20° 40°

the built-up edge

Fig. 5 Isochromatic fringe patterns during the shaping under the plane strain

Rake angle

of tools

Rake angle 20°, having
the buil-up edge

Fig. 6 lsochromatic fringe patterns during the shaping under the plane stress

RPN e h



4 (156) = K

StreSS 2 Tmax=0,—02g kg-mm*z\

0 1.0 2.0 \<§

|
Fig. 7 Stress distributions of the work piece

and the cutting tool and its isochromatic
fringe pattern during the shaping (rake
angle of teol; 40°)

TSI ERE OIS IRE I T AT S WAD 40° B LT
—10° DFZNTHOHE b A A BISIE & DR
BIEBWT, BRIEHEZRL, 7 0AEL° O8E,
ERER % 0.9kgemm—2, 3 S WVAE—10° DA, [
B 1.1kgemm~2 Tdh » 72, LEBINEHTE, #
Wit ds K O TLE & IS IBR TR . 4kg-mm -2 g
ST, #WYIEEZDE» S AN I T %, Figs.
5, 7, SOEBEENS BHLMIEL I, BIEIE, #
BB T A IS EIE O § D HEEL T/hEWE
ZRUTWVAY, ZOE0ORI REUBO ESiK L
T, W HKREL LTINS,

=RFTATRAERY =27 1%y - — 2EEIH
DILERET {WH DG /1% Fig, 9icoRL 1z, TAEH
HNEIRTERAISHE 22D, 20 & UEEHEGNE T
[ETHA UL T E 2> T ADdbh 5, $12,
THT S OALSK XV ETES W LD
OB, T LOAENTDEAIR-10°DE It L
T2 Tz 1.

xR, SEHEISTREETEISI %175 &, Fig. 6 1IKR/RL
tz&k 5w, LB DEEIHI KERD 12w B
SEABY, O BHERFREEZL B M
Tx 5, COEERTSWVANKIVEENRNTE

Vol .23 No.3 (1973)

B
H
5

Stress 2 Tmax=0,—02 kgemm~2
0 - 1[0 2.0
" " . 4 A " 1

1

Fig. 8 Stress distributionos of the work piece
and the cutting tool and its isochromatic
fringe pattern during the shaping (rake
angle of tool; —10°)
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Fig. 9 Stress distributions on the rake face
of tools during the shaping
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Fig. 10 Stress distributions on work pieces

during the shaping
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Fig. 11 Principal shearing stress trajectories in
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Fig. 14 Stress distributions on the surface of work

pieces during the shaping of Al plate specimen
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Fig. 13 Isochromatic fringe patterns of coating film during the shaping of Al specimen
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Fig. 15 Isochromatic fringe patterns during the turning under the plane strain
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Fig. 16 Isochromatic fringe patterns during the turning under the plane stress
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Fig. 17 Isochromatic fringe patterns during the milling at the upper cut under

the plane strain (rake angle of tool ; 20°)
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Fig. 18 Isochromatic fringe patterns during milling at the down cut under the plane

strain (rake angle of tool ; 20°)
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Fig. 19 Isochromatic fringe pattens of coating film during the milling at the down cut

of Al plate (tool having the built-up edge)
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Fig. 20 Isochromatic fringe patterns of coating film during the milling at the down

®

cut of Al plate {tool without the built-up edge)
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