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Behavior of Cutting Strain Distribution in Workpiece near Edge

Akira KUMABE, Kouji YAMAMOTO and Ryozo KITAGAWA

Abstract
In this paper distribution of orthogonal cutting strain of aluminum workpiece during cutting and the

residual distribution after the cutting are observed using Photo-elastic coating method.

One workpiece with the slight grooves before and behind the cutting range which is treated as a semi

-infinite plate and the other with many types of edge within a cutting depth are coated by epoxy rubber

film.

The results obtained through this investigation are as follows.

1. The shape of the edge has not an effect on the cut-in phenomenon.

2. The distrbution of the cutting strain near the finish edge is affected with the shape of the edge.

3. In case of workpiece with the right angle edges, the cutting strain has three different ranges. These

are initial increasing zone, constant zone and final increasing zone.

4. The residual strain of the right angle plane of finish edge is minimized by means of the selection of

the suitable shape within a cutting depth.
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|\Workpiece
~——Epoxy rubber

Fig. 1

Photoelastic coating method

Fig. 2

Schematic sketch of workpiece

1. EREREIUER

YIS & - CHEAIIBHEEET 5. Loy L, #H
MOVT A EBERBEOOT AFHELY, Dk &5
HLKIEIZH 6 bl 2 HOERKE N & HEIM Ok
k%iA,HfJfU\’f%A Ymax DL N = aBymax TH HH S 4L
HEES B D, N IZHHIHMOBKEAMOTADOKE
& uﬂ:{ﬁlj‘v"%;. - THHERBED N D53l 34 D
Yoax DA% B b, 72720 d KD S, g 13K
WOFVTAEBETH S,

WD RT ) » Mo o, Wihiy| -5 ) RED LT A
ParThEE, yoa=&a— (—ue)= (1+u) &T
H5HH 6 HE] D REBRICE - T Fig. 312" T N
~ Yomax WRFHE D S 1L B,

b B 10 ¥ 10 17 2 B A @ )i rp oo 2 fa R & UDHI TR



WA R ER DD HI U 3 A %8 (15) 15

NHEBEARE S UYHIBED 2 IR TRIC I ED
BIR DY Do R & L THRZ 5 %W e DY
EUHIR DR B EARE Fig. 4 IORT. 2L s
BHIAT a DIRERED -y — o % Fig. 5 15T,

VIR ORI ICEE BT I-1, 0-02A3 2%
HitFaTIZI-T L OYIHIZBALEL 0-0 T Y LT3,
CHDEEDVTAMMIIFig. 4 LNHELPLEHIZE
WAt & FEAH O BB T SRR O EHERH O I fE SR
R, F2HSLE AR ISR S AR HF D] -
WD B TCIRAT A THELZEH O T ADOKRE T 2ITH
HLTWE, o TRAMPEMMTORBEOT AN
S EDHEH LK, UL, YisERIcoONn
THERHOEHRO T ABEW O IES Y, REUO$FAaIL

e

//

1 2 3 4 5.6 7 8 9 10 .
¥max x10

w o~ o»

Fringe order N

o - [N}
T T

Fig. 3 Relationship between N ~ yax

‘I'i ?‘i

KEIZHEML TEFOFMHLIELS % 5,

YIHIBAEE 1-1 L D #10mbll LEENn 2 X Ch s
FTHILELLBERIBE 20, LEICFET 28
BREBTHI %D, COEFERBMTOOT A1
—ETH 5.

EIAHEY LAY H0-0F TOEBEDH 3 I iE
2T 5 & FARFITHOIERER T RIS TERE-0L
RS L CHIMIASRT T 5,

YIHIR D MM DI%E T 5 T A3 Fig. 5138 T A
~EDHHE LN D, ADEIZNEWE]S8ED
KEBVTAREHTHS, MTHLEOERZBUVTARBER
WIHEETIHMAEO TH D, ZhhsBe iz mT 548
HMBEIHIIHWT—FL LD EFERCHHY, Btk
20 B2 S TRICELS AT 22K D » T
&, WHE-0LD EIMIcFE THEL TLLHT 5.

INLIEFWTRUEMICL 20T ATSH 5,

=7, RGP 2 5 YT % BRI T 5 k)
e DAIIIRE DO REE R T L W IREIH O O $
AREZMB LN TED

altenFOUBEHMTELHALL L L) IRV
EWICRONLBRBIIFBER L TH B, 7275 Lar
BOMEBEBLHEEBOEIERLS, CHZEE)REN
fFEHBHICO T 20 T 2 HRIIWEEROBET

A A AARB
=~ T

Workpiece (a) in orthogonal cutting
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Cutting direction

Workpiece (a) after cutting

Workpiece (e) in orthogonal cutting

Workpiece (e) after cutting

Fig.4 Isochromatic lines of workpiece (a),

cutting

(e) in orthogonal cutting and after
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Pattren of residual strain in aluminum
workpiece after orthogonal cutting

Fig. 5

Fringe af the begining of cutting

Fig. 6
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Residuat fringe near
the start point
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Fringe at the end of cutting Residual fringe near

the end point

Isochromatic lines of workpiece (a) ~ (e) in orthogonal cutting
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near the start point  near the end point

Fig. 7 Isoclinic lines of workpiece (a)
(®=20")
Isoclinic lines of workpiece (c)
(®=20")
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