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Abstract

The tensile strength and failure mechanisms of glass fiber polypropylene(GF/PP)
composites are investigated in the temperature range from ambient to 80T. The tensile

strength increases as fiber volume fraction ratio increase. The tensile strength shows a

maximum at ambient temperature, and it tends to decrease as temperature goes up. Major

failure mechanisms of GF/PP composites can be classified as fiber matrix debonding, fiber

pull-out, delamination and matrix deformation.
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Fig. 4. Tensile strength for various volume
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Fig. 2. Load-displacement curves with 20%
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Fig. 5. Tensile strength for various temperature
with 20% glass-fiber volume fraction.
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Fig. 3. Tensile strength vs temperature for
various volume fraction.



S dehm g ol Re FAE AHSE PP
} AARAFAIBE LRI FohAFE AY

2 fABd ot Betde 98
3 A9 Aol AuE

—

Fig.7& 44 dr&9 Wl 2o wglo) uf
2 A3%5E ek Aoz O 4fefaol
30%, [ ARdaec) 20% 18l AE AT
F&ol 0% A5-5 veha vk el &
% o] FeoME %Al Fig.3el dsst 5
dskA AFEHEo] BobdFE AWPEE ¥
A Jehtz glon] &7 50 T2 80T %ol
£ eme GYOE A8l &4 PPE A4 A4
o] Frkste] shehslA] orm A FbehE A G
2 Molm glonE HFHREY BgAus
4AQ mae ta gdsmz 4aEasol
20%% 30%%) B QAT EE vudte] »
H FYs 2rxddMe ARdiEel =&
2 AFAEI} B YERIL 218 % S AT

I ol &

5.0{ . 4
e 45 . A
:

B
o
W 35 E
3
0 J
25 U T T
ambent 50 80

Tempemture (C)

Fig. 6. Tensile strength for various temperature
with 30% glass-fiber volume fraction.
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Fig. 7. Tensile strength vs temperature for
various volume fraction.

Photo. 1. SEM photograph of tensile fracture
surface for pure PP tested at ambient.
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Photo. 2 SEM photographs of tensile fracture
surfaces for 20% fiber fraction GF/PP
tested at ambient, 50 and 80 T.
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Photo. 3. SEM photographs of tensile fracture
surfaces for 30% fiber fraction GF/PP
tested at ambient, 50T and 80 T.

F3Juh T & A%

2 g EE YL R0 20%9

29} 7] SU3 AL wolm g}, ol 412
AR Photo. 2(a)$t Photo. 3(a), 50 TolA <)
A7) Photo. 2(b)9} Photo. 3(b), 281 80T
o}x2] Photo. 2(c)9t Photo. 3(c)& mlwsly
B sdde] $ R e Zoldy vy
Fdol FASE AEd S o = g

o] e

Hgle] w
Photo.

f8s
= ALQ
hl 0]’



_%.
7]
2
2

1)
2)

3)

L=zt o GF/PP E@Ag9 A4 AS

g B

AREREe] 0%, 20% 28z 30%% VA

GF/PP E5¥A8& AH&3te) 80T, 50T
3 AedH AP Fote] 2E9 W)
@ HgPEe ASL AW ARE e
o.

FeYHE BeetA Yo &5 PPRY Ao
AR A i@%ﬂiﬂ QBT %A
Yehg o AR deel 31858 1 ge
£7) vehat

F98 AFTHEL M= GF/PP 284
29 LEVH) BE AFPEE 49 3

7t P EA UEdm 30 A58 g
#o) WA vEhgT

GF/PP &H@a4=e] 7]
of wat sjeg el ¥yol
o Eokk, Aot HEH2 *}°}~l
#2E F Agder, olg 2 77}
TRH o daAgdvy 4zR8q.

£ 259 E’iﬁ}

=gk

o

C A& - 23$(1994): CFRPEFAR
Mode 1 37} %2 A4Ao g3 A3, g

BgAmstslx 74 A43, pp.66~73.
2) Famsteiner, F. and Theysohn, R.(1979):
Tensile and impact strenéths of
unidirectional short fiber reinforced
thermoplastics, Composites 10, pp.111-119.
3) Chen. Le-Shang, Mai, Yie-Wing, and Cotterell,
Brian(1989): Impact Fracture Energy of
Mineral-FilledPolypropylene, Polymer
Eng. and Sci. 29(8), pp.505-512.

4) 1491(1993): L=¥stel g M7t YA 7a
EdAae 7148 42 4 3A%, &=
5 S$AREEA AR A2E, pp.52~60

. /J'E*’(l992) 238 717l Glass/Epoxy %
FAge =X4x W sazd, o4
EHE—“"—’Q A16W A7E, pp.1285~1293,
14391(1999): GF/PP &%t
AEe] ZZANAFY B AF #Zs
G718 82 A3578 A4S, pp.421~427
M., Raab, M. and Slizova, M.(1993):
Polypropylene

5) AT

§) e - 7ls - 4g -

7) Sova.

composite  materials

oriented by solid-state drawing
low-temperature impact behaviour,
J. of Mat, Sci. 28, pp. 6516-6523.

8) Novak, R.C. and DeCrescente, M.A.(1972):
Impact Behavior of Unidirectional Resin
Matrix Composites Tested in the Fiber

Direction. ASTM STP 497, pp.311-323.

—245—



