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FERA R AR P& EA,2-Z 2% 4- B R
(EMI-2,4), #7585, Ll b2 =& .
1.2 E#¥H&

LR AT PP IR E M AR A0 PP-g-MAH T 80C K
ETRAShFTEACKRERBERNELRY
# Haake RCOO ¥ HE MM EHIF, LBREE N
190C, % # 4 50 v/min, £ B & 6 5 10 min. 7
Haake FEREM MW ELEEP MA - HHH
PP # PP-g-MAH B4k 2 min, R G M A K E KR
$2 min, MG MAB LA (EMI-2,4) SZR %
6 min.

BRI ESEL PR ERIELEDE T
BES, 7 190CH A 10 min /5, 10 min, EH
10 MPa, % 5 min 5 LR SRR B H &,
BEAT PR i
1.3 S
13,1 AHBERE HEELEKENEE,
#2mE &M )5, 7 HITACHI-S-2150 R A# B 78
M MERRESEN.

1.3.2 mEAHEHRE(DSC) MK FFELEY S
mg LR, B R 22 3 4 8 #4{¢ (Perkin Elmer DSC-
7 B) M5 U IR B AR 1B 1L BB A A8 A L R,
¥ AHEMNZERA T 2000, FEBEFEN 10 K/
min, N, S5, BLE# A 20 mL/min.

1.3.3 fi%tEse iz {4 BB AL S 7 BE 2
2 ASTM D638 F1 ASTM D790 $5#E , 7E Instron 4465
ARV E# L. b I e H ASTM D256 #7 i, &
RAY-RAN Fi s {30 ¥ _F Wit

1.3.4 & HF 6L (DMTA) P EoR
T, , 7 £ EH Rheometric science 2¥ & DMTA IV &l 5h
EhEdEN LTSN FHEENK AR
+% 6 mmx4 mmx0.8 mm, EEHFER0.01%,
BENIHEBEREN -60~120C, FBEEN
3 K/min.
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WIREr R 7 PP/EXT X _H B T — & (PBT) &
E,5/8 MAH (0 PP-g-MAH 5 PP R4 HE, #
PPHAR S H A, FERIET LIS PBT M
PP-g-MAH & 4 & I , 7 3 1 & B PP-g-MAH-co-
epoxy-co-PBT SL R ¥, X # 3L WY 0l fE 7 PP/PBT
HEYMAZIEEN .

Fig. 1 SEM photographs of the PP/epoxy and PP/PP- g-MAH/epoxy
blends
a) PP/epoxy = 70/30; b) PP/PP-g-MAH/epoxy = 60/10/30
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—IREBBEE ARG XRAESSEL PP/
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B 5E 2 k.
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—4&— PP/PP-g-MAH epoxy/EMI-2,4= 60,10:36"1.2
—&— PP'PP-g-MAH cpoxy/EMI-2 4= 70/10/26:0.8
—&— PPPP-g-MAH epoxy/EMI-2,4=80.10:16:0.4
—4— PP/PP-g-MAHepoxy = 60:10/30

Torque {Nm)

Time (min)

Fig. 2 Plot of torque versus time for the PP/epoxy blends at 90T
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Fig. 3 DSC curves of the epoxy/EMI-2, 4 and

dynamically cured PP/epoxy blend

2.3 Aettik

#1EPPHAREEN P/HERIBLEY
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RIS, PP Z ik A 45 B & 8 & 48 b, (B 9%
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EWEMHEESEE, SRERILEN PA A
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Table 1 Mechanical properties of PP and the PP/epoxy blends with

different systems

Impact Tensile  Elongation Flexural
Comnposition strength  strength  at break  modulus
(J/m)  {MPa) (%)  (MPa)
PP 3021 30.5:0.7 300+19 12501:24
PP/epoxy (70/30) 15¢2 26.0:0.5 8x2 1750218
PP/PP- g-MAH/epory
. R 4 1 27
(60/10/30) 36+2 42.8:x1.0 20+ 806 +
PP/epory/EMI.2 4
. . 2020 £ 30
(70/30/1.2) 23+2 36.120.8 233 ES
PPIPP-g-MAH/eparyl 57,3 w5211 1822 230426

EMI-2,4{60/10/30/1.2)
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BEET 30%H 50%, MELRBEEMT 15%, {8
WS R A B R SR BT AW IE &
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50 T300 _
— =
£ a5t {250 S
z T
= a0t {200 &
= 40 =
5 {150 =
® 35§ =1
L 4100 &
& 450

25 1 1 [¢]

0 10 20 30 40 30
Epoxy resin content (wt%)

50 2500
= 451 g
£ — 2000 5
Z0r F
S =
§ 351 11500 -E_'g,
E A E
g 30r {1000 E
£ 25 g
= r o

2001 L 1 1 t L 500

1] 10 20 30 40 50
Epoxy resin content {wt%)
Fig. 4 Effect of epoxy resin content on mechanical

properties of dynamically cured PP/epoxy blends



44 TFEREF HEBEERR/FERBLRYWHE 493

KEHA SRR XHEHYFEARNBHTES
5% ~ 10% i, S E L PPRR E Wi IR &
AHRHET T PP R R B RA M RE M
B ABHERHaTESEH.
2.4 DMTA ¥+
EEERETHEREYNDESER (KR
BERMBEEE) MALEAEY (and ) FEREN
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i B E S (bR, EEILEN PP ER S
RYHRESE(E)WAEET PPH E', A PP-
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A R8N, X PP B RN RERI N, S 3k
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Fig. 5 Curves of dynumical properties versus temperature for the PP, PP/epoxy (70/30) and PP/PP-g-MAH/epoxy (60/i0/30} blends {a) tand-

temperature; (b) E’-temperature

B 6(a) AT 41, BT & B 0 & B 4L PP/ EH
JEIL R AE B tans ¥, R PP IR E IR
BRI S TR (T,), X 6 3h & B 4k PP/3F
EREXRYERALSH, FEREN SR
B PPHAERMEN T, ¥WAK & 20
g ,.FEBL PRAERBILRMT PP 5HE

0.25 —&—PPPPF-g-MAH/epoxy.EMI-2, 4
=80:10°10.0.4
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-]
w
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WHER T, S IR W PP/ E KI5 A PP/PP-
g-MAH/FREWIEL BT HASH T, #H, 8§
AHm EATAAEAEHNFERIBS FEHE K
HEREXZEK, r Fiash X B, 8z 5E L
PPIAEWIELEY TR EAMEN T, G HE.
BEST R S B b, LR BRI K.

1EI0

—8&— PP PP-g-MAH epoxy 'EMI-2, 4 - 80'10°16,0.4
—A— PP PP-g-MAH epoxy. EMI-2.4 - 60/1030:1.2
1E7 —%— PP PP-g-MAHepoxy. EMI-2, 4 = 40°10°50.2

| L i 1
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Fig. & Curves of dynamical mechanical properties versus temperature for the dynamically cured PP/epoxy blends with various epoxy resin content (a)

tané-temperature; (b} E’-temperature
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Table 2 DMTA analysis results of the PP and PP/epoxy biends

Composition T, of PP(C) T, of epoxy resin( C) E’' a1 25C(Pa)
PP -19 - 3.83x10°
PP/epoxy = 70/30 -2.2 76.8 508 % 10°
PP/PP- g-MAH/epoxy = 60/10/30 -2.1 2.4 6.86x 10°
PP/PP- g-MAH/epoxy/EMI-2 4 = 30/10/10/0.4 3.4 78.1 6.54% 10°
PP/PP-g-MAH/ poxy/EMI-2 .4 = 60/10/30/1.2 3.1 78.4 8.24 x 10°
PP/PP-g-MAH/ epoxy/EME-2,4 = 40/10/50/2 3.2 79.4 1.23x 10°

£ bR, 2% SCF F 30 7 5 A B AR BT b o
% T a4 PP/ E MY, PP-g-MAH 1E
N PP FIFRER S 14 R A9 A, (8 2R SR e BORL
N T RASMREFERSN .S PP AL, B
A4 PR ER ISR Y BA B E /IR

# B MK ENH K MARERIESEHN
gk HBEPMRBEENT RS MNE
B i RELAS TR, BTk EL - PHE
i . DMTA 2 #r SR sh & B b PPIAE RS L RY
BEREggmitet BENEREEE(E).
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STUDIES OF DYNAMICALLY CURED PP/EPOXY BLENDS

JIANG Xueliang, ZHANG Yong, ZHANG Yinxi
( Research Institute of Polymer Maeriaks, Shanghai Jiaotong Unmersity , Shanghai  200240)

Abstract Dynamical vulcanization process was successfully applied to the PP/epoxy blends. The compatibility of
two components , dynamical cure of the epoxy resin and mechanical properties of the blends were studied. Since the
epoxy resin and PP are immiscible, maleic anhydride-grafted polypropylene ( PP-g-MAH ) was used as a
compatibilizer. The dynamically cured PP/epoxy blends with the structure of epoxy resin particles finely dispersed in
the PP matrix were obtained. The tensile strength and flexural modulus of the dynamically cured PP/epoxy blend
containing 5% epoxy resin increase by 30% and 50% , the impact strength increases by 15% compared to PP, but
the elongation at break decreases dramatically . With further increasing the epoxy resin content, the flexural modulus
and tensile strength increase slowly and the impact strength varies slightly, while the elongation at break decreases
rapidly. Dynamic mechanical thermal analysis (DMTA) shows that the dynamically cured PP/epoxy blends have
higher storage modulus (E") compared to PP.

Key words Polypropylene, Epoxy resin, Dynamical cure



