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In Situ Observation of Plastic Film Fracture

Takashi KOIZUMI*, Mitsuo NOTOMI*, Kikuo KISHIMOTO*

In order to test the strength of plastic films, a new tensile testing machine has been
manufactured in a small scale. The property of this machine is that the chacking parts can
move symmetrically on both sides. The loadcell is equipped between the loading rack and
the chack. As the electrical pulse number transmitted to the stepping-motor, whick drives
the rack, is proportional to the movement of the rack, the displacement in a test piece is
assumed to be evaluated from the number of electrical pulses transmitted.

Both films of polypropylene and polycarbonate are used. The test pieces are prepared with
cutting out in the figure of a long strip. An edge was introduced in each test piece, which
have been kept for low humidity. The as-received test pieces and the irradiated ones by
ultraviolet rays are tested under the tensile condition to obtain the load vs. displacement
curve. The difference in behaviors is discussed on both materials. The variations in process
regions are observed continuously by a microscope, and stored into the videorecorder. The
recorded data can be printed out and are used for discussions. When the irradiated energy
by ultraviolet rays increases, the unstable fracture occurs in the test piece, and it is observed
that the tested material degrades predominantly.

Keywords : Plastic film, Fracture, In situ observation

TI5RF 77 4 WLADEETRBRETI 28DV =7 K54 74BNV RE 2 LT RBCHEOF+ v 2
ZEOTIENTE S, AFRAS v 78EF v v 78ORIco— FRUETEA LY. 5 v 2288422
Ty EYTE=FIBMET B/ AMET v I OBHBICHAIT 270, FE VAN SF v v I BT
DOEHREEHEE Ui,

RYFaEVVRERY H—FRA bD T 4 WLAHEEE L. Shd SEMEC D LR %
L. AllEREAN. EEHEE L. BANDT & OBMRRH RUERAGIRE L RBH co W
THERABREITY, WE - ZEhie kYD, MHOTEEB AR U, $24EE0 7 0t RFEROEEH)
2T 0RI-TTCHGHRE L., ChOEEFFVa—-#citiR U, ST HORBIEERAERILT
HOHU, REEE L, BEEIKRE (T2 ERDERRELL, BERFUETT2Z L0EE
3hiz,

* R IRAFTRE (T152 BUREBAKARIL2-12-1) : Tokyo Institute of Technology, Faculty of Engineer-
ing, 2-12-1, O-okayama, Meguro-ku, Tokyo, 152



FIXF v 2 7 4 NAOBIREBEO EOPKIE

1.% B

TI5RFw T4 NVAR B Ty
F-TREE LTEEMEDhTVS, &
NoRBAT, AR TOEBRNTHERE
haZedbBl., BE. BE. RTRART
RKIBXhB I ENBL, TORER, QENS
b3 ehnEX SN, ThsOBRBIHIEEHE
DEALEFARTHL TELREENRD S, Lh
L. 7 4 VA RBEERNEL . BBRA 21K
TEIELHELLMERROEMITREL
{  ChETTIRF v 7 7 4 VAOHER
BiowTRTHREBHRIN TN,

AHRTIE. TI3RF v 77 4+ VADRIIE
WHEIC & 3184 - BERRETENFNERR
HoMB i, BIELI/NERBRERY
T\ B & EARBHEHPIC > O THRE - EM
BMERD B LFtic, ERMICOVWTERE
BRRET->-TW3, ZLTwM0Ra—~
TERWT, 2HEBTO o RHKICE
IAEREHEREL. I 7 olITERS
TW3,

2. KERFE

2.1 =
BEX30umoEY Fory (¥4 itk
FTE ) 8, ITTIIPPLBRINT 3) &
JUEXIOOumTER T =/ —IVASAT
DEY H—Fx4 b GEALK #) &, 2
TTIEPCLBREET 3) AW, ChoD7
1 Azt SEWER D 72 ) OFmENZm
ZHoNTVIEN,

HEM I EAREH I BRI T I RIE
THREBLIRNT 30, KBLLEEDL

DE, Fa—NZFRavra—wy .« ¥—
A= IR TEABRALSEI- D OZEAL
fzo BRHELTO 7 4 VA XD EFERD
BRREUOHL, BEEBRICRELTEE,
FEEREHCE DI L7, Fig. 1 BRBREER%E
KU, ChicfiSHIRIEE EEBFELE., PG
- 10) THHEEERIL/cDB, u—% Y by
4 TUIREEANTERICHL 72,

Initial Crack

ot

80

Fig. 1 The shape of specimen

2.2 EREE

2.2.1 RREBEOHRE

EREE LA 27 A% Fig. 2IZRT,
RERE 7 « VaRO/NRFIcE TBRTE
B E/NRIT, ERMPRICEIRS & O IciRE
INTVS, AWMBRERICIIEREBEDOR T v
Ev/7eE—sRERIhTHT, BBHBUT
BETH3F v v 7BOBTRITHEE L <&
Ik, LHrbBEBRR2KECTENE LS
WKIE->TW3B, 2HDRAF v EVYITE—%F
VRS54 7%, Fig. BicRTLHUEET
TIRICETEL, 7V =y a8l BAE
RICERBE X E T, hROBANIEHBE
LWk Sz L, ok, RERF I3
LV FICEEES h, BBA _LohRiBosE

—17 —



BXELHEFRLE Vol. 3 No. 1 (1994)

—— -5 Microscope

Videoprinter a - ﬂﬂu
0000

E Stage F] ;

,E Camera [ §

b ——m—{ b §

: Step ﬂMotor Load Cell :

=]

o) X7}
'l

Controller

Pulse Generator

s =)

Dynamic Strain
O 0000 00000

A/D Converter
]

Personal Computer
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