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Dynamic Mechanical Analysis of Glass Fiber-Reinforced Poly(propylene)
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(Received October 23, 1993)

Molecular motion of poly(propylene) (PP) composites with short glass fiber was analysed by

dynamic viscoelastic measurement.

the interaction between PP and glass fiber were discussed.

The effect of glass fiber content on molecular motion of PP and

Two types of 2wt% ethylene

block-copolymerized PP, maleic anhydride treated PP and non-treated PP, were used as matrix resin.
The maleic anhydride treated PP showed reinforced effect on mechanical properties remarkably. Four
tan § peaks, o’-, o-, B- and y-relaxations from high temperature side were observed for PP and PP

composites in the temperawre range from -70T to 170T at 1Hz. o’-, B-, and Y-relaxations were

assigned to melting, glass transition of PP and main chain motion of ethylen-propylene unit,

respectively, in relation to transition temperature and activation energy. o.-relaxation of PP was caused

by relaxation in crystal, however, o-relaxation of glass fiber reinforced PP contained «,-relaxation

which was observed independently at 0.02Hz.

o,-relaxation was caused by molecular motion of

amorphous region surrounding glass fibers in relation to frequency dependency of tan § peak

temperature and activation energy.
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Table 1 Characterrization of Poly (propylene) and Composites

GF% T Dynamic modulus  Crystallinity T i T, AH _*!

Cod Modificat g PR ot "
¢ (wigpy  odification o 53 T(GPa)  Xpsd ) (C) (0 (/g
PP2 0 treated 1.7 40.7 158.2 167.8 85.0
PP3 10 treated 2.1 38.9 164.9 167.8 81.2
PP5 20 treated 2.7 355 157.1 167.6 74.1
PP6 30 treated 3.9 36.2 165.5 168.0 757
PP4 20 non-treated 1.6 36.8 165.1 167.8 77.0

*1 The Values were normalized by Poly (propylene) content.

Netsu Sokutel 21(2) 1994



H T AGHEBRY 7O E LY OB R

TABMPEBEEL THWIDRCH LT, R0ERS
(Fig2.b) Tk, F 7 AMMENIRIT 725 & DR, KY
TUE Ve AMMORTICERHF R bR, WES
BEALEEEINTWEWI LR 2,
DEto#RELy, Ek<L A v BUBEIZLET M) Y
TABBOREICLY, RUTOEL Y EF T AMED
FEEAESMLEL, HEHEL LTH S AMMOTHE
KL AREYRITFBONDL Db D,
3.2 HMMRNBERICIREITA S ARMEAOLE
Fig3(Z, QIEEEEIHz TCOEA< L 1~ BUEREE
Otan SHEERT . ETOEB T4oDan ¥ — 2 %

10

E | GPa

0.01 * :
0 50 100 150

T/TC
Fig.1 Temperature dependence of dynamic modulus (E’)
for poly (propylene) (-O-), maleic anhydride
treated poly (propylene) composites (-@-: 10%,
-A-r 20% and -[J-: 30%), and non-treated
composite (-W¥-: 20%) measured at 1Hz.
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Electron micrographs of fracture surface of maleic anhydride treated poly

(propylene) composites (a) and non-treated composite (b).
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Fig3 Tan & changes for pory (propylene) (-O-) and
maleic  anhydride treated poly (propylene)
composites (-@-: 10%, -[J-: 30%) measured at
1Hz.
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Fig4 Relationship between frequency and tan & peak

temperature of poly (propylene) (-O-) and maleic
anhydride treated poly (propylene) composite
(-@-: 30%).

Netsu Sokutei 21(2) 1994



7 AMMEBILRY 7O L v oshay ks

Lo HT AMMME 30% DFHERE L AKBALO
0.02Hz T tan 3M#R % Fig. 512" 3, = DBEHER T
AL aFBO2ODBABENBG SN A5, Fig3
WARL7: Hz TOREAER E BT 5 L RO HTEL
b, Thbb, REHERHOw S LY 70— Fion
BOWXL, F7AMBEFEREO o SIS 20 >
DRIRAICRVER S W2 h Y — 2 iin s, 55
WS AMMAERE TE, 11I0CHTEI SR —2
(O FEETR)VNSBBEENL, $7-, FF AMMFHER
BOod B RFEEZBO s B L F CREERTHEE
SNB. 0.02Hz THOCHE IR S b o B8, #
EEHBEBHS R 2D L a B — 2 » EL ) B0 G
E—s L LTHEBB IR k2, 2O LiE, Bl
ERBBTHESRN I AMBELERE O o S 8IS
iE, 2% L3 200BMBE (@IBE o FEL 5
THEE T E%RT D,

0.02Hz CRE S N7zamil Y — 2 B, 77 AdiM
HBICEDLT6SCTTh o, TR, oS ogis
BAH S ABEDEECEDLT—ETH 22 L3 EK
LTnb, #7AMMFEFHN OB BRI
B BE o THEFELZ->TLEI 20K, £400H
DEMALT AN F— % FFET 5 2 L XHETH LD, %k
FLEEE O a F OB LT 3 0 F— 12 180kJ/mol T -
oo COfER, RUZTFLYO8ERBNOHE
(192k¥mol)! VL BIZE L Th B, AESBE, —BHIC
BT R TIRE O RE L5 FRITORMRICE
TRMEEZ LN, ZOBNENIIERE LS
L2, 8@d, # 7 AMSEOFBEIC & > TS
HEFELATNE, ¥ ABoERIIELL TR
CIREICEB SN, L >, afduidsEaefnc

03r

tan &
o
N
T

0 50 100 150 200
T/ 7T

Tan & changes for poly (propylene) (-O-) and

maleic anhydride treated poly (propylene)

composite (-@-: 30%) measured at 0.02Hz.
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Fig6 Tan & changes for composites contained 30%

glass fiber. Angles between the direction of

glass fiber orientation and the sample length are

0°(-O-), 45°(-A-) and 90° (-@-).
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