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Effects of SMA contents on properties of PMMA/ASA/SMA ternary alloy materials
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Abstract : In order to improve the comprehensive properties of polymethyl methacrylate (PMMA) material and expand its
application in impact resistance and high temperature environment, taking styrene-maleic anhydride copolymer (SMA)/acrylonitrile-
styrene-acrylate terpolymer (ASA) as modification agents, PMMA/ASA/SMA ternary alloy materials were prepared by melt blend-
ing modification. The total mass fraction of SMA and ASA is fixed at 30%, and the effects of the change of SMA content on the
mechanical properties, heat resistance and component compatibility of the alloy materials were studied. The results show that the
addition of SMA and ASA can significantly improve the elongation at break and notched impact strength of PMMA. With the
increase of SMA content, the tensile strength and bending strength of the alloy materials gradually increase, and the elongation at
break first increases and then decreases, reaching the maximum when the mass fraction of SMA is 5%, which is 32.1% higher than
that of the material without SMA, the notched impact strength decreases, but it is still much higher than that of pure PMMA . The
thermal deformation temperature of the alloy material is positively correlated with the SMA content. When the mass fraction of
SMA is increased by 1%, the thermal deformation temperature can be increased by 0.36 °C, and when the mass fraction of SMA is
20%, the thermal deformation temperature increases to 103.9 °C. SMA can effectively increase the glass transition temperature (7,)
of the alloy materials. Compared with the materials without SMA, the 7, of the alloy materials with 20% of SMA mass fraction is
increased from 122.50 °C to 133.01 °C, which is an increase of 10.51 °C. In addition, the loss factor of the alloy material shows a
single peak, which indicates the compatibility of PMMA/ASA/SMA system is good.

Keywords : styrene-maleic anhydride copolymer ; polymethyl methacrylate ; acrylonitrile-styrene-acrylate terpolymer ;
alloy material ; heat resistance ; mechanical property
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Tab.1 Formula of PMMA/ASA/SMA ternary alloy materials
(mass fraction)
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Samples SMA ASA PMMA MBS
SMAO 0 30 60 10
SMAS5 5 25 60 10
SMA10 10 20 60 10
SMA15 15 15 60 10
SMA20 20 10 60 10

1.4 MAEMGR 5 4 M R AT

s PERE I 5 < 4% PR GB/T 21189-2007 il i V
T2 B 1 RE 2%, 2R 1) 32 58 b 30 08 WLk 47 b 3
6, aRE A% B B 1 bl SR SR 5.5 T B4R, v
TR IO PR IR M (25+2) °C, T M (50+5)%.

Fr A PEBEIN % - #2218 GB/T 1040.2—2006 il 18 ML



PREA4E 45 . SMA & 5% PMMA/ASA/SMA =TG4 4 b RHARE R 520 151

EYTERE S, R T RER I ALUEA TR0, Mk
S B2 DL S W 24P 3 P 2 0 20 mmy/
min,

25 i P BE I 72 - #2 1B GB/T 9341-2008 1l Jit, 80
mmx10 mmx4 mm FFESS, R T BRI B AL R 72
MG, IR A% S ph o 3 DA R 2 A i, ) a5k
A 2 mm/min.

SEM FRAE « X547 i 11 w3080 5 B i D 1
PEA TS 4 Ab R, T SEM XHaUARE Bk C1 GO0 S0 004 100
£ N 25 KV,

PRI T BE (HDT) I 5 - 4% B GB/T 1634.2—
2004, K FE ¥ I 80 mmx 10 mmx4 mm FESS,
£ JE 77 0.45 MPa . i # 2 2 °C/min 45744 5 K
HDT.

A SRR : (5 F DMA Y, SR B SR
BT oh 2 1 2E MBI, A50R A 1 Hz, R IE R 5
pm, LA 3 °C/min M\ Z R FHE 2 150 °C, FEA TR
50 mmx10 mmx4 mm,

2 FERE5FR
2.1 SMA4 X =LA MA A F R

SMA & 1 %f PMMA/ASA/SMA = J04 41 B
12 RR I sZ A& 1 s . K 1la ] LI Y B
& SMA BN, & SRR g i 2+
S TR, 24 SMA Ji i BUA 5] 20% A, $i
{158 B 1K 2] T 58.07 MPa, AL T K 7 SMA HY
56.37 MPa 5 T — & WFETF. SR, W7 24 A1 )
P S R a3 TE SMA TR 30N 5% ik
B 7 HeKAE 23.72% , FHEL T AU N SMA B $ 1
32.1%, 54l PMMA R 2T 28(6%) 40 LL , ik Rk
B 7T 295%, HE— 20 WSS 1o Al LLR B, bl
SMA 5 f 3, PMMA/ASA & 4 B RH S il 5
FEA TR T, SR 2R 5.4%. SR, B 1 s i
HIBE# SMA B i 3G BT T R, R IR I SMA
i 11 8.20 kI/m2 % 2= SMA20 (1) 7.43 kI/m2, Ji /b T
9.8%. JUEHIM, 54l PMMA AR R B 1 o i
(1.4 KImA)FHLE , A ARk 01 s 2 B2 AT AR
FHEE . SMA FTASA 5] AXF PMMA B E] T 3%
MIGEIVE . X EEIHD) T ASA 5 At T3
NG SR R, DL K SMA 43F 25 K6 1
PERR I A 8 T 501 (8] 2 E A, 3458 T 4[]
YERF1. SR, 24 SMA & il &, 23 S8 SMA B

RTEG A AR A BOR T TR A A 2R 9 W

K5 95— Jr T R BB R BRI I ASA & ki
I, BT PO T 24 K 3R T oo
5.

59 30

[Se]
W

Tensile strength/MPa
w wn
~ el
>
\y,
— )
wn (=1
Elongation at break/%

&

5 10 15 20
SMA mass fraction/%
(a) Tensile strength and elongation at break

86 8.5

Bending strength/MPa
oo o]
& IS
»—0/

Notched impact strength/(kJ-m~2)

78 . : . 7.0
0 5 10 15 20

SMA mass fraction/%
(b) Bending strength and notched impact strength

K1 SMA & 5X =0 A S AR 2 PR I
Fig. 1 Effects of SMA contents on mechanical properties of ternary

alloy materials
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Fig. 3 Impact fracture surface morphology of ternary alloy materials
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