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Effects of SAG on Properties of LGF Reinforced ASA /PUR-T Composites
Xu Dinghong, Zhang Xiang, He Weidi, Zhou Ying, Guo Jianbing
(National Engineering Research Center for Compounding and Modification of Polymeric Materials, Guiyang 550014, china)

Abstract : A series of long glass fiber. (LGF) reinforced acrylonitrile-styrene-acrylate plastic (ASA) / thermoplastic polyure-
thane elastomer (PUR-T) composites were prepared using a long glass fiber dipping extrusion device independently designed by
self. The (styrene-acrylonitrile) copolymer grafted glycidyl methacrylate (SAG) and polystyrene grafted maleic anhydride (SMA)
were used as compatibilizers to enhance the compatibility of the LGF with the matrix resin to obtain a ASA /PUR-T / LGF compos-
ite with excellent properties. It is found that the compatibilizing effects of SAG as compatibilizer on the composite are better than
that of SMA. When the SAG content is 6 phr, the mechanical properties of the composite are optimal, the tensile strength reaches
131.1 MPa, flexural strength reaches 181.3 MPa, flexural modulus reaches 6 790 MPa, and the notched impact strength reaches
27.8 kJ/m? Dynamic thermal mechanical analysis was used to study the dynamic mechanical properties of the composite with the
compatibilizer SAG. The results show that as the content of SAG increases, the storage modulus of the composite first increases and
then decreases, but the loss factor (tand) peak value decreases firstly and increases lastly. When the content of SAG is 6 phr, the
storage modulus is the highest and tand peak value is the lowest. In addition, the microscopic morphology of the composite with the
SAG was observed by scanning electron microscopy. it is found that the interfacial adhesion between the LGF and the matrix resin is
significantly improved due to the addition of the compatibilizer SAG.

Keywords : long glass fiber ; composite ; compatibilizer ; acrylonitrile-styrene-acrylate plastic ; thermoplastic polyurethane
elastomer ; glycidyl methacrylate ; maleic anhydride

E&TWE : S0NE S 2R AR AA R FRIH (BEHE A [2016]5667 5 ), St 75 5 AFRHEAA BEFRA L LHig &0 H (BFHS AT [2015]
26 5 ), M AR HRITH (RS SER [2018]1087), S HT 1z X BHETH I H ( ARHS F] [2017]66 5 )

BIRER - PAIS, BT R, TENFRAYESIERENTTE  E-mail: 469936106@qq.com

We#s H#B : 2018-06-19

S| AR R L, Ik, T HlE, 45 . SAG XHE B LT8R ASA /PUR-T Z & AP RHAERRR R [J]. TRESURHN H , 2018, 46(9):117-121.
Xu Dinghong, Zhang Xiang, He Weidi, et al. Effects of SAG on properties of LGF reinforced ASA / PUR-T composites[J]. Engineering
Plastics Application, 2018,46(9):117-121.


杨超


118 TR R

2018 4F, 45 46 4,55 9 #]

PEAFR, KFE LT YE (LGF) S5 B 5 b4
B (LGFT) th FH BT JSAMR AT [R5 5
K U LGFT iy 1 2E MR B T GF i3t
PRI RLZ (B T, R T RIS S0 12 b Re , T K
e GF AL 2 o] (0 L ks 45 i 1) G AN
SARW R Z R fb245 6 015 GF R mE5 A ¢
(71 iy 8 0] (%) ol FH AT il GF NSRSk 2 ] o
GF MR, JE TS R 5 A AR I T2 PR X — T
1A 2 s N BRI skl s B R G
T T MR R R SRR SRR T (SMA) R &M
— PR I TE IR e A P S TR R 40 K H- TR (SAG)
X LGF M5 R A LG Ak R IR A AR
I - UG A MR BRI, e IR T4 23 551
RE A ALk 3 GF TR A W) L 1k 22 18] 11 53 TR 45 54k
. Al M ERFSY LGF BRI R IG - T 4% -
RNERRL (ABS) / IR R R M1 (PUR-T)
AR & BUA FRAR

PG IE — 78 206 - NI R TR ¥E R} (ASA) & —
FEA 250 = IR Y . INIRTRIE ISR G
PR R ASA R IRIAZ L, T2 2RI i B
PERCEN RO BT RN 200 = N R A 1)
ASA 5 ABS HA M I 45 #, JTU - 8 7T AL
SERPERE, A EAR I b 2 T A 2
Al TR E RS B ABSHIRL L B
A ATEBE T ISR, 1 ASA B9 LA 2 H
AR FEEERNIGIRBER I . E8ETP 47 C=C W
BB IR A Rt I A AR o BURK, X530 ABS TE 5841
LR AN P ANREE T gtk 22 B0 LA A
FHEfl ASA LE R P AR R P E ABS B ELI 5
J1 A FE IR F, GF 338 ASA A BRI TF 4R
AR, 10 300 3 S - 751 A 0 42 208 g oo Ak
(PUR-T) K375 n] it — 204 & &2 A AR I 1221
fig, PRI FHYE L, (. H R 7838 25 570 % ASA /
PUR-T / LGF & & MPRMAERES i i) SCHRE D

SEF R AT T A IR BT A
ASA /PUR-T/LGF B &Mk, R Z T SAG 5
SMA 5 GF 5L g AL im AR 20 LIk g
A5 1A EBE ASA/PUR-T / LGF & & 41K
XF AT T SAG 5 SMA X & & Mk 2R ERERY
S, R ) — P 250, SR 5 (5 FH Bl A AL
S3HT (DMA) fIF5E T IR 25500 &~ 52 A ARk
A F12APERE, T L B BT (SEM) X
T 23500 5 A AR SO S A T R AE

1 SZIHES
1.1 E&R#

ASA : PW-957, &85 & Sl ey A7 FRA 7 5

PUR-T : 2103-80AE, i#ti 2L T. ( g ) ARRA
5

GF :988A, B2 N 9~13 w m, T EE A KM
ZEYYNEIF

SAG : SAG-008, [iff H Z FH#r# R & A B
NEIF

SMA : bifg H Z T AR R A BR A w5

YA : Finox245, Z 58T UL TRHE A FR 2
Al
1.2 EEBMBAEEL

ST AL : CTE-35 7, g 57 5 7 1o Sy
AR

YRl . PQS—150 # , B mUim F AL ;

S SR - CI-80 AU, TCEH I R HLIMA PR
AGIE

LT 7 B i g ML . WDW-10C #Y, I
iRty AN ET/NEIR

Wi R vp oL . ZBC-4B A, IRYINTH Hr
“RHEAARAF

B RIRENL: QYI-1251 % LW Tk RS A
FRZAF

DMA {%: Q800 %4, ZE & TA U8/~ F;

SEM : KYKY-2800B Y, Jt 50 BB B4 R
VNI
1.3 XAEHE&

¥ PUR-T, ASA Je3%55 SAG 5l SMA 43l .
2T S PTERIEAUSEFF BT AL IR A, B
T8 2 43 9 A 190,195, 215, 215, 225, 225 °C., WE AT %%
24 200 r/min 5 LGF HEA A HlIZEEE B POR3HR
JER 250°C ), & IR A GRS, Wt e A 4
51 Uk fil#3 ASA/PUR-T/LGF E-A M EHRk], 24
BB ASA 5 PUR-T myJia s Lk 70/30, B4 4550
HH0,2,4,6,8 1. KRN E A MR EHE 90°C
A A4 8 h, SRJE T3 AR RE (R
MUY 3 Bl B 43 il 4 230,240, 235°C, A EL iR N
60°C., PR 1 1 R IR K e 1 50%, PR IERTE] 8 s),
1.4 Hgem R

(1) JrFEREm

R4 ASTM D638-2008 #il ASTM D790-2007,
FEZE IR T R AL 61 Fe 7 AR IS AL A 43531


杨超


AL, 55 - SAG XK BEEF IR ASA / PUR-T & EMAERE Y 20 119

PEAT PSR B (I 2 20 mm / min) F1ES
SRJE (R AL MHLEEZE R 2 mm / min) i1, 55
AR FE I 5 4R ; AR 4 ASTM D256-2010, 75 % &
R R v p T R S ML AR T 1zod B
1 i B, AR Rt 5 AR

(2) Zha& Ty rEREm

¥ H DMA {3, 7E A3 3 10 K/ min 414
BR 1 Hz & IR RE () sh 25 2 e Re, il
124 IR B U A 50 ~ 150 °C, i AE R SF g 60 mm x
10 mm x4 mm,

(3) SEM F1iE

R T LS LGF FEKE A AR () S AT R A3
4 B S = 7 €871 = 1 0l R O U= 1 W S e = 1
ST FH EL 2 B 4, LA 300 4% By B KA HoW i 42 4
ARHBT T  ROUE A s B 5 25 KV,
2 #R5iHe
2.1 BEFE M N FHRARG T A

Pl 1 J2 PR 2550 i %) ASA /PUR-T / LGFE
BEME RN, NELEB,EE6M
R 7 A B A it o B | S i g AR R R 1
o 5 B $A7 B 1 25 500 FH £ 179 15 in 51 a2 A28 K T il
/No LGF 5 ASA Z Al K& J1H T SAG 3 SMA
(A F A FH T3 568, 3 A PR F SAG Hp AR 48 3 4]
o, SMA G R I3 A 5 LGF A B2 3 2 (1] %) i g
ST ffi 15 LGF FR ig 5604 =22 100 (0 7 FH g 5, f

1351

w
o

< 130} Jog
o kel
= 2
< 18} 126 T
g i
= 120 24
= 1
= L 1o &

115 2=

110 20 ¥

186,

184}
& 182}
2 180}
i 178
= 176]
i 174+

172}

10— 6000

SR / )
0
=—SAG; .—SMA
a0 Tl bl A
FL RIS R F A 2 bhR Sy 2R

WA A ARG F1 2 EREREZ 3840, 341, P SEfAkh
() LGF JE 1l 14 = 2k 0 265 5 ¥ A 1) 1 15 1 4% 186 5
HAT LA FEER J1. B L AT LA 23
RN 6 i, 5245 ARk fr A B |25 i
JEE 75y e R B 1T e R R B A, (HR
F T T 2 700 oS A Tk e B, S AR
BT 6 3 I, 3G 2550 22 Bl Bk — A, 2 A R
JI2EPERE T R, 257 SMA B HLEE ) SMA 1
BRI 5 LGF MUFRFE N, SMA f) B4R K L0
FLIR ASA 2R 07 85 B AR RURH 25 5 HE 2577 SAG 3
FHLEEN SAG AR E REM S LGF By ¥R 3L N,
SAG IR LM — NIRIFEEBE S ASA IR L0 — TN
A5 M 455 B AR LA 25, H. SAG rh R4 L A1 1] 5 ASA
(A TR s PR Tk AT A R T, AR B4 s SMA T
5. R, >R SAG HE%E ASA/PUR-T/LGF &4
MBI 124 M REPE R SMA B 25 1 52 & KL,
2 SAG H ik F 6 3 I, &2 A M kY B A5 FE
A i A A AR R B 1wl B 0 AT A
131.1,181.3,6 790" MPa £1 27.8 ki/m’, K& W5
GEIRI PR G X TR A MBI T 2E tRe R
P VAR L AT R A s R A 28 I 3 A v A
SRR B 27 2 22 [ A3 R0 ) 1368, 305 i AL T 25 5 ]
P25 LGF 7ESRARKT A I AR 37 e/ A e 1, AT
$2 5 ASA /PUR-T / LGF & & AR Ry firfir 25 il A
rhii e B2,
2.2 HENFHRESH

DMA 3 J2& i 52 20 BL R SR 5 0 52 65 MR ZE
SRMEAT R B o T 22— e ] APk fA] e )
HARERE P K 2 R TH SAG H iR ASA/
PUR-T/LGF &M R s ftaetiat. hE 2 pr
7N, Bt SAG RGN, &4 MR i BEAR G
BT S R, 24 SAG FHHEAS) 6 itk .
B TIEAFI A AR IR A LGF 2 [l 7
TR A 77 35, PR 10 1% S TRDRG 45 56 B 1 , A1 ke
A MRHA R RERT R AR I, SR, Y3 2550
it 6 By e, S A FI LU A e, Xk T
25570 SAG TEM 25 F T B M, M2 Ak Rk
PIERERT R AL, fERER R S5 2 &R
TV RBINA LS AL R AR . ARk RE
B R IR LA B, & ] LAST A A AN [F]
YD, 55 1A XU 7E —50 ~ 120 °C % i B2 X (1]
I BEFR B S A — A e U X, &2 5 R it
B B R R, & B AR NS o R A B


杨超


120 TR R

2018 4F, 45 46 4,55 9 #]

iz shsI kR m ., 55 2 A XU RS X, 1E 120 ~
150 °CHREZ X0 A, 1% X I A 731 ik Be s sh (1542
BRRE A A B — AR, NSRS 2R 1 AR A 5
AR I S B R R REAS I 2 B X LR R K F

16000
14000<i>7"77vVVVV

o L
S 12000,

10000

=
09
qm

oy

=

=50 0 50 100 150
W/
SAGHI R : 0—0fy; o—2f)y; »—4f;

v—6f}; o—8f

2 Rl SAG F T & & bR E A i

i L I A PR A it R T RN R
AR A AR B BRE AR TE T B FE X1 (tand),
HABSE Tt ie S5 W FEA s W L. B 3 s AN
SAG H#& F ASA/PUR-T/LGF E&H# K tand.
MIE 3 A LLE Y, b % SAG FlH mysin, & &+
[ tand WA Se B M PR IS , 3 EE o AR IR A1 LG
Z[A] A SRS B HE 5, 525 PR T2 M R =
24388 7550 e 6 403 B 5 tand WEAE LA BT FF
248 250 R 6 40 A, tand (R I 1S X 1 HH I
B2 A R SRR S AT LGF =2 IR] A 28 fe

0.40
0.351-
0.301
0.25-
0.20-

tano

-50 6 56 160 150
W/ C
SAGHtE : o —0f)y; o—2f3; a—4)y;
v—6fy; o—8fy
K3 Kl SAG FHt T & & bR tano
2.3 HMAHEIM
W 2 7IAT )5 ASA /PUR-T / LGF &4k
AR T SEM RE - INIE 4 s . & 4 s, E6H
BHOR S FIN, K LGF MRS W3kl B
FERL AR AR EDCHT , KA W RIS . X
LW, RSN 2570, 2 A MORHEAR B IR A1 LGF
ZIE R A& AEE 5 . B AFIH T2 A4
BHRE, Z AR ) LGF R0 AR BE v B4k
i, SAG FHiE k6 frif, E A AR LGF FR ki
H—ZMNE, X UL 255 SAG A BT

LGF FIFEARM IR 22 8] A S DR & 0, 1A — e R
IR T B SRR A4S

@ (b)
SAG Hii: a—0f; b—6 ff
P4 RIS ASRET G S5 AR SEM HE

3 i

KR 2l 5 eha AR, LI DMA FI
SEM 5% T #5455 SAG HI SMA Xf ASA /PUR-T
/ LGF Z5 M EHERE RS2, AIFFE A B«

(1) BG40 SAG XS & & b RHI IS B RCR 4 T
SMA, X4 SAG it 6 (i, A R HL s B |
25 L A P AR e A B 1 e R R XA B A
K419 131.4,181:3,6 790 MPa Fl1 27.8 kJ/m? ;

(2) KK SAG RSN, &5 MR fifk fE AR
TSRS U/, T tand WA 26 /N G 1 K, 2
FR I 6 3, fif REARS R B K | tand I fie /)N,
MR BRI

(3) SEM M i /R LGF AL Af fig = [a] i1y L
TR H T 255 SAG BT 45 2 s o

& % Lk

[11 WIRLE  fRE 20, sk, 5 | KBLEF R IR S S0Pk [9]. 28
#l,2012,41(5):37-39.

Ming Xingxing, Xu Dinghong, Zhang Kaizhou, et al. Long glass
fiber reinforced polypropylene composites[J].Plastics, 2012,
41(5):37-39.

[21 ZcWe¥y, skiliig, B 2%, % KL 4R G MR LT ik I
B ALBFFE [9]. 98 Tl 2013, 41(1):18-21.

Zuo Xiaoling, Zhang Daohai, Luo Xing, et al. Research progress
and aging resistance of long glass fiber reinforced composites[J].
China Plastics Industry,2013,41(1):18-21.

[3] Jones F R, Huff N T. Structure and properties of glass fibres[M]//
Bunsell A R. Handbook of properties of textile and technical fibres.
2nd ed. Cambridge:Woodhead Publishing, 2009:529-573.

[4] Bergeret A, Ferry L, lenny P. Influence of the fibre / matrix interface
on ageing mechanisms of glass fibre reinforced thermoplastic
composites (PA-6,6, PET, PBT) in a hygrothermal environment[J].
Polymer Degradation &Stability,2009, 94(9):1 315-1 324.

[5] JHRTE, T 5Kl A, 45 DCP X DL LT 3 R VI & A b k)
PERERYSZIN [J]. 9%}, 2015, 44(3):45-47.

Zhou Waulei, Pan Huiping, Zhang Daohai, et al. Effect of DCP


杨超


TRELL 5 SAG MK IELTIEHE ASA /PUR-T & 4 M EHAERERY 5210

121

[6]

(7]

8l

[9]

[10]

[11]

[12]

[13]

[14]

[18]

on properties of long glass fiber reinforced polypropylene
composites[J]. Plastics, 2015, 44(3):45-47.
RanaR S, Kumre A, Rana S, et al. Characterization of properties of
epoxy sisal / glass fiber reinforced hybrid composite[J]. Materials
Today Proceedings,2017,4(4):5445-5451.
Obaid N, Kortschot M T, Sain M. Predicting the stress relaxation
behavior of glass-fiber reinforced polypropylene composites[J].
Composites Science & Technology,2018,161(16):85-91.
TEF AT, L, AF AN B AP R R OR IR A
ﬂriﬁaﬂ R [3]. 0154, 2014(3):378-384.
Zhang Daohai, He Min, Guo Jianbing, et al. Effect of compati-
bilizer on the properties of long glass fiber reinforced polystyrene
composites[J]. Acta Polymerica Sinica, 2014(3):378-384.
SR, TH, Z3EPG 45 | SR RHE B 2T 1 i O M SR R i
PEfR / BT A APRMERERY 20 [0]. midr AR 5 TR,
2017, 33(8):50-55.
Zhang Daohai, He Min, Qin Shuhao, et al. Effects of
compatibilizers on the properties of long glass fiber reinforced
thermoplastic polyurethane elastomer / polylactide composites[J].
Polymer Materials Science and Engineering,2017,33(8):50-55.
T TR, BRI 2 SAG XK B LT IR AS B ARl
ba’ﬁur} [3]. E5r APk Rk 5 T2, 2014, 30(10):62-65.
Zhang Daohai, He Min, Guo Jianbing, etal. Effect of SAG on the
properties of long glass fiber reinforced AS composites[J]. Polymer
Materials Science and Engineering, 2014 ,30(10):62-65.
He Min, Zhang Daohai, Guo Jianbing, et al. Dynamic mechanical
properties, thermal, mechanical properties and morphology of long
glass fiber-reinforced thermoplastic polyurethane / acrylonitrile-
butadiene-styrene composites[J]. Journal of Thermoplastic
Composite Materials,2014,29(3):217-225.
Wypych G. Handbook of polymer[M]. 2nd ed. Ontario:ChemTec
Publishing, 2016.
Tolue S, Moghbelia M R. Preparation of ASA (acrylonitrile-styrene-
acrylate) structural latexes via seeded emulsion polymerization[J].
European Polymer Journal 2009, 45(3):714-720.
An J, Kim C, Choi B, et al. Characterization of acrylonitrile—
butadiene—styrene (ABS) copolymer blends with foreign polymers
using fracture mechanism maps[J]. Polymer Engineering &
Science, 2015,54(12):2 791-2 798.
Triantou M |, Tarantili P A. Studies on morphology and thermo-

mechanical performance of ABS / PC / organoclay hybrids[J].

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Polymer Composites, 2014,35(7):1 395-1407.

Radhakrishnan C K, Alex R, Unnikrishnan G. Thermal, ozone and
gamma ageing of styrene butadiene rubber and poly(ethylene-co-
vinyl acetate) blends[J]. Polymer Degradation & Stability, 2006,
91(4):902-910.

Moghbeli M R, Tolue S. Acrylonitrile / styrene / acrylate structural
rubber latex particles as impact modifier for SAN copolymer[J].
Iranian Polymer Journal, 2011,20(2):137-146.

Pesetskii S S, Shevchenko V V, Dubrovsky V V. Multifunctionality
of polymer composites[M]. Amsterdam:Elsevier,2015:302-337.
Srisuwan S, Prasoetsopha N, Suppakarn N, et al. The effects of
alkalized and silanized woven sisal fibers on mechanical properties
of natural rubber modified epoxy resin[J]. Energy Procedia,2014,
56:19-25.

Li Shuiping, Cui Chong. Enhancing the mechanical properties of
epoxy resin by addition of an amino-terminated hyperbranched
polymer grown on-glass fiber[J]. Journal of Materials Science,
2016,51(4):1829-1837.

Li“S, Lin Q;-Hou H, et al. Mechanical characterization of epoxy
composites with glass fibers grafted by hyperbranched polymer
with amino terminal-groups[J]. Polymer Bulletin, 2016,73(11):1-
14.

Dana H R, Casari P, Abdi R E, et al. Characterisation of the
hygro-thermo-mechanical behaviour of organic matrix composites
instrumented with optical fibres:A study of interfacial bonding[J].
International Journal of Adhesion & Adhesives,2017,77:63-71.
TECUT, TROE, SR, 45 | LTI AR AT 4 bORL S TE B DR
K A THORZE I FAE [J]. #5431l 41 , 2013(2):14-22.

Qin Wenzhen, Yu Junrong, He Jiangiang, et al. Interfacial shear
strength and interfacial microstructure characterization of fiber
reinforced composites[J]. Polymer Bulletin,2013(2):14-22.
PRI B e, T, A5 . SV i 1 5 vk X B £ 40 i 2R P A
A MBI PERE R [J). BEESN / S5 Bk, 2008(1):14-
16.

Chen Xianjing, Yue Yunlong, Yu Xiaojie, et al. Effect of inter-
facial modification on mechanical properties of glass fiber rein-
forced polypropylene composites[J]. Fiber Reinforced Plastics /
Composites, 2008(1):14-16.

Jayanarayanan K, Rasana N, Mishra R K. Dynamic mechanical
thermal analysis of polymer nanocomposites[M]. Amsterdam:
Elsevier,2017.

MALIT i 2019 £ TN A)WKLFELSTITEY ZE

HR& RS 24-42,24-138 LEKHBRFHIIALTE

M KA B Y M MR EUR (BF ) 1T 2019 4F T ARSI F ) (A28 50 Fri i ) 7%

A5 VT B ARG BB T T A K 191 1)

YR v B e m A I LT TR L AR RN Y A ), K 16 JPAS A A 10 H HRR, 2019 452 M 20 T / ], 44F 240 €.,

(e

i35 ; (0531)85878223 85878057

St ) XU P, K 16 JPAS, B H 20 H R, 2019 4EE M 20 T / 1, 44F 120 JC.,
£ H ; (0531)85947355


杨超




