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Relationships among Fracture Testing Condition, Crack Velocity

and Fracture Surface Marks in a Polycarbonate Resin

Akio TAKIMOTO and Toshio FujI

Abstract

We have reported that brittle fracture strength and crack propagation velocity change with a specimen
design, a fracture type, a loading location and so on in a plastic sheet specimen of unsaturated polyester
(UP) or polymethyl methacrylate (PMMA) resin. It is also reported that the both-ends-closed mark
(BECM) like an ellipse and the one-end-opened mark (OEOM) like a parabola or a hyperbola are
observed on a fracture surface of the specimens, and their shape, size, total number of the marks change
with fracture strength and crack velocity.

Here, crack velocity and fracture surface marks of a polycarbonate (PC) resin were measured in a
tension and a dynamic bend tests at room temperature. The crack velocity of tensile test was about 450
m/s in maximum, and the crack branching phenomena appeared which caused roughening of the fracture
surface. On this surface, there were many bands and striations without any marks of BECM and OEOM.
As the crack propagated, the crack velocity decreased to 250m/s~150m/s where the fracture surface
marks of BECM and OEOM appeared. The result of the dynamic bend test performed at about —196°C
was also reported in which BECM and OEOM marks were observed. The variations of those phenomena
are discussed in detail.
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Fig.1 Tensile specimen design having a central

crack.
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Fig. 3 Dynamic bend test specimen (Type D).
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Fig. 4 Crack velocity change with respect to
C,/Cy; for tension test (Co;=20.04mm).
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Fig. 5 Crack velocity change with respect to
C,/Cq; for tension test (Cy,=50.05mm).
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Photo. 1 Fracture surface formed at room tem-
perature, showing striations where
crack velocity was about 400m/s.
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Photo. 2 Fracture surface formed at room tem-
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where crack velocity was above 450m/s.
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Fig. 6 Crack velocity change with respect to
C./C, for tension test (C, =10.69mm,
PMMA, constant stress condition).
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Fig. 7 Crack velocity change with respect to
C./Co: for dynamic bend test (Type 1,200
Vo, 95°C annealing).
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Fig.8 Crack velocity change with respect to
C./C,, for dynamic bend test (Type I, 700
Vo, 95°C annealing).

- THI400m/s 1252 L, X & ZYRI L C/Coi= 4
~ 5 TR #9450m/s (2 FH-T 5, F2, 2
(LIS TS NREFE L AT Y KELE
VAT~ 72, Photo. 3 (ZEBREIET00V,, THOKE X
DK % o TEHEIF LRz 2 W88 C/Cou=1.1
DR 2R L T b, ORI, SECKED SRk
B~ OEBRBE L2 55, EEEEREL TR
ZET 500, (C/Co=2.5) T, sl TIRLR
Photo. 1 & 9 ZekikBUk»8AN, S 612, SREEH
B LEREEICET S 25 (C/Ch=4.2) T,

Photo. 2 & [il#7 & SoHis I IE % R 3R B 58 S
N5, #0tk, C/Co=10.0T1F% & V) & H#{RIIEE S,



R — KA — b OBERBREMES L O 5 QUE LR E & RO R 363) 33

Photo. 3 Fracture surface formed at dynamic
bend test (700V,,, 95C annealing,
C./Coi=1.1).
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Photo. 4 Fracture surface formed at dynamic
bend test (200V,,, 95C annealing,
C\/Cyi=9.1).
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Photo. 7 BECM formed at dynamic bend test.

Photo. 8 BECM and OEOM formed at dynamic

bend test.
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Fig. 9 Crack velocity change with respect to
C,/C,,; for dynamic bend test (Type I, 200
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Fig.10 Crack velocity change with respect to
C./Co, for dynamic bend test (Type 1, 700
Vo, as-received).
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Photo.11 Comparson of both fracture surfaces at

critical crack velocity.
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