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Improvement of the machine parts made of plastics

— Research on deformation and fracture —
ADACHI Shigehiro

The fracture toughness of polystyrene and polypropylene were estimated by the SENB(Single Edged

Notched Bend) method based on linear fracture mechanics. Polystyrene is not sensitive to the test speed

and the thickness of the test piece. Polypropylene is sensitive to them. The fracture toughness of

polypropylene depend on the thickness of test piece and the test speed. The state of fracture depends on

the test speed.
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Fig.1 Photograph of the PS plate.
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Table 1 Test piece and test condition.

Material Thickness Test speed
polystyrene 3mm 0. Imm/min
5mm 0. Imm/min

7mm 0. Imm/min

10mm 0. Imm/min

3mm 10. Omm/min

polypropylene 3mm 0. Imm/min
5mm 0. Imm/min

Tmm 0. Imm/min

5mm 10. Omm/min

Tmm 10. Omm/min

Fig.2 Photograph of the test piece.
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Fig.3 Photograph of the bending test.
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Fig.4 Relationship between the thickness of the PS test piece

and the maximum load.

~ TR G D FEAT ~ 11

RARFEIZOWTIE, REATE SICEHH L TR KA E S
R Y N EVAY A=Y a W

MBS 2 FHE U 725 3R % Fig 5 (SR, MM 13
R ESIZ L > TREREBEWVITIR O R N1, £,
REAIES 3mm IZBWTREBEEIC L 2B W E L THD
L. 0.1lmm/min (ZHE_T 10mm/min DIE 9D 2337 7 53K
ER/AteY

RgIEREIE, RBARE S B L ORBEE IR R < &T
LR L7z,

* 3mm 0.1mm/min

= 5mm 0.1mm/min

A 7mm 0.1Tmm/min

= 10mm 0.1Tmm/min [

x 3mm 10mm/min

fracture toughness MPa-m1/2

X
X
« .
: i 1 .

2 A -
X

1

0

0 2 4 6 8 10 12

thickness mm

Fig.5 Relationship between the thickness of the PS test piece
and the fracture toughness.
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Fig.6 Relationship between the thickness of the PP test piece

and the maximum load.
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Fig.7 Relationship between the thickness of the PP test piece

and the fracture toughness.
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