16 3 Vol 16 No 3
1999 8 ACTA MATERIAE COM POSITAE SN ICA A ugust 1999
( , 200237)

(GF) (PP) ,
PP GF (1sS) 2 75M Pa GF
PP Q 3% , ISS 4 42M Pa 60% PP
, ISS 9 20M Pa, 233 % PP GF
TB-18, TQ31, 033, V45
, PP
(lSS) [1 3]
: (PP) (GF)
ISS, )
: Kelly™
Le ,

: 1998-12-05, 1997-01-08 * , 100088



1 a7
[4, 7]:
T= 0*D /A (1)
: (1)
T= Ko*D /2 2
K=Q75T , ISS,D L
, O
[5. 6]
, PP , ,
1
11
PP M 1)  6g/10min,
GF: ) 25 44 ym,
M PP):
BM I):
(KH-550, KH -560, KH-570):
12
GF GF
KH-550 GF, 10mm 20 mm 30
mm
, 10mm
) , 1
) Q 01 |
mm /m in y Fig 1 Frame for the testing of the
GF 50 strength of single fiber
13
GF PP ) )
190 , )
, , 117 mm 54mm, &
5mm Q 9mm, 2
2 3

Fig 2 M icrocompositemadew ith single fiber

Fig 3 M omhology of broken fiber in composite



16

48
14
DCS-1500 ., 3mm/min ,
15
PP 1 1 1
180 3
21
L (mm) a(GPa), 4
—O— untreated P @ untreated
09 r —B3— KH-550 [ B KH-550
< 08 <55 L
§ 1 s T ¢
b D -
“ 0.7 [ D\E\E 45 [ -
. -
0.6 I 35
i B
0'5 L L L ' L i A L L ' il I ] 25 1 L L L A Il A L A L A I |
8 12 16 20 24 28 32 8 12 16 20 24 28 32
L/mm L /mm
4 5
Fig 4 Simulation of the relationship betw een Fig 5 Relationship between themodulus
the length of the fiber and its strength of the fiber and its length
; 500 KH-550 )
o= Q 9327- (Q 00335L (3
o= Q 7363- Q 00485L (4)
4 ,  KH-550 ok
£
=4
, 3 (@ Z
a
5
0 A i
) ) 0 10 20
L7/ %
10mm ,20mm  30mm
6 -

Fig 6 Curveof stretch stress vs strain of the sanple



3 1 49
22
6 - 140 2M Pa
9 66%, , )
02 r
7 (A) GF B
0.15 | ]
) PP; (B) GF KH-550 , B untreated
01 f
PP; (C) GF KH-550 : PP ®
BM I, (D) GF  KH-550 , 005 T l §
M PP 0 =
02| ]
w 01| ] —
®) ® © ©) @A) £, | KH-550
GF , Q05 7mm 0(’)5_
, 319mm; () MPP+ KH- . (11 . .
550 , Q1 16mm , ols k
Q 76 mm I g PP+BMI+KH-550
| 01Ff
Table 1 Average fragnent length of 005
differently treated f ibers 0
A B C D 0.15F
161 217 204 505 f§ 0.1 MPP+KH-550
/mm Q57 055 0253 Q116 0.05 F
L/mm 319 244 157 Q76 0 T ,
5 6
23 PP L /mm
1 L
D (D= 25 44 m) (2), 7
T 2 Fig 7 Distribution of length of differently treated fibers
g L 4 ,
(2 T 3
, KH-550 ISS 2 7%,
1 PP 1
BMI1 MPP , 1SS , C BM 1, ISS
60 4%, D M PP, ISS 233 9%,
, MM P , [8]
2
Table 2 ISS of the canposite made with differently treated single f iber s
L /mm /GPa M Pa /%
A PP 319 Q 922 275
B KH-550 PP 2 44 Q 724 2 83 27
c KH-550 PP+ Q 3%BM | 157 Q 728 4 42 60 4
D KH-550 M PP Q 76 Q 732 920 233 9




50 16

BM | ol PP

, ; KH-
550 , , PP GF
M PP PP GF KH-550 , ISS
3
PP GF ISS,
, ISS 2 75M Pa BM | PP GF , ISS
4 42M Pa, 60 4% M PP , ISS 9 20M Pa, 233 9%

, . , ,1994, (1): 1 6
2 PiggotM R, Andision D. The carbon fiber-epoxy interface Journal o Reinf orced Plastics & Canposites, 1987, (6):
290 302

3 TseM K. Effect of interfacial strength on composite properties SAM PE J, 1985, (5): 11 20

4 KellyA, TyonW R Tensilesof fiber-reinforcedmaterials copper/tungsten and copper/molybdenum. Journal & M e
chanical Physics o Solid, 1965, 13: 329 350

, , . . ,1994, (4): 492 500
6 MivaM, OhsavaT, TaharaK. Effectsof fiber length on the tensile strength of epoxy/glass fiber and polyester/glass
fiber composites J Appl Polym Sci, 1980, 25. 795 807
AE . ,1991, (4): 75 80
.2 . , 1999, 16(3): 51 56
KhunovaV, Sam M M. Optmization of mechanical strength of reinforced composites D ieA ngev andteM akram oleku-
lare Chenie, 1995, 225: 11 20

STUDY ON THE INTERFACIAL BOND INGOF GLASSFIBER
REINFORCED POLY PROPYL ENE COM POSITES
1 INTERFACIAL SHEAR STRENGTH
W ang Honggang Zheng A nna Dai Gance

(East ChinaU niversity of Science and Technology, Shanghai 200237)
Abstract W ith the analysismethod of the critical fragnent length of a single fiber, the
interfacial bonding of glass fiber (GF) with polypropylene (PP) is researched It is found
that the interfacial shear strength (ISS) of PP matrix w ith untreated GF only amounts to 2
75M Pa However, on the basisof pretreatment of glass fibersw ith suitable coupling agent,
if the fibers are further treated with bisnaleimide (BM 1), ISS of the composite can be en-
hanced to 4 42M Pa (increasing by 60%). By blending PP matrix w ith the anhydride graf ted
PP (M PP), ISS of the composite can be enhanced to 9@ 20M Pa (increasing by 233 9 %).
W ith the analysis method, not only can it be accurately detem ined, w hether the interfacial
bonding of PP w ith GF is stronger or w eaker, but al® can the reliable basis be provided for
the design of the final composite
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