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Tab. 1 Shearing condition

Work Material

Polyvinylchloride

Aluminum

Dimension of Work

24 X 8 X 1 nmm

24

X 8 X | mm

Clearance

- 10~106 %

10 %

Shearing Speed

0.5 sm/min

0.5 mm/min
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Fig. 4 Shearing process of Polyvinylchloride observed by scanning electron microscope
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near punch

B AynaxDTHETH B, K> FIAZBRIZFNFNILY, 4% TH 2, FEBEFOE
YFEZ oy DB T Aymax PEF L, ZORKAMEIZ0.4%2RL, ZOBBETI Y P82 L
ENEIE» T TEEPEFLTEL TWE 2 0b2 b, —HREBEE TIE Ayua D5
KEDLO0. 2P L, FLREEML D LEICKAEZ WV Aymax W ER L A 2T b, =
NH37 7y 7REICHEN, VT ADOMMEEH RS, —FHEO U T 2B LB A
LRI E2BRT 2. ZDHAETA ALy PERREDSH DRI TO.20EN 545 L T
WLEHBATERDIIKREL Lo TV LDDREHNCIZZ I EbL LT VWL DL T
V3,

RIZZDBEDFITIET T v 7 DAL BT A ZMD L 2 B TIE LA 0
PLEDEZRL TV 2D L K> FRTO.4E /A2 nDi, BBORAN L 0 & #EER
nas,

BIIZTAZMD 7 F o 7 BEHERT, BED Aynax VIR ETTLNDTHhH B, K F48
ABLBIZZNZENALY, 4B THD, REBEMTIEIIA 2Ty PEIZIZE L FRAD 7 5
v IREDHEL D LKREC2.0CLELRET 2 RELENIEEL, SHEH® L o F RO
INDRELLZLELIHLRLYV SA 22 UHICERLTCHHL T2, SEER



BEELE = VO AMMIIC BT 2 A 5. 75 L ICREHOV T A5 99

Holding Plate

Holding Plate 003, __
] 0% Punch

003~ Punch

Work

(2) Just after initiation of crack

(1) Just prior to initiation of crack
Punch displacement 44%

Punch displacement 41%
Fig. 8 Change of the maximum shear strain increment distribution at the initiation of crack
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Fig. 10 Direction of the maximum shear strain rate in propagation of crack near punch
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Fig. 11 Direction of the maximum shear strain rate in propagation of crack near die
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Strain Distribution on Initiation and Propagation of Crack

in PVC Shearing Process

Toshiaki KANEEDA

Department of Mechanical Engineering, Faculty of Engineering,
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1-1 Ridai-cho Okayama 700
( Received September 30, 1987)

Sheared surfaces of Polyvinylchloride (PVC) are not smooth as expected, although the
strength is lower than that of conventional metals. The shearing mechanism for PVC
has been studied by using a machining set up in a scanning electron microscope (SEM ).
A visio-plasticity method is used to investigate strain distribution of the work. The
direct SEM observation results show that shearing phenomenon of PVC is different from
that of conventional metals, because of shape of the crack in the shearing process. The
punch side crack initiates on the severely domed surface. The fracture mode of the
initiating crack is mode I ( opening crack tip) and that of the propagating crack is mode
11 ( shearing on plane ). The strain distribution calculated by the method shows that the
punch side crack initiates along the maximum principal strain rate direction and
propagates along the maximum shear strain rate direction. On the other hand, the die

- side crack also initiates along the maximum principal strain rate direction and may

propagates along the maximum shear strain rate direction.



