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Development of Glass Fiber Reinforced PPE / PS Alloys-of High Flowability
Jiang Yi, Ding-Chao
(Research and Development Center; Kingfa Science and Technology. Co.; Ltd.;

National Engineering Laboratory for Plastic Modification and Processing, Guangzhou 510520, China)

Abstract : In order to solve the molding defects of polyphenyl ether (PPE) in the process of injection molding and develop
high performance PPE alloy with good flowability; polystyrene (PS) was added to PPE and the content of glass fiber was fixed at

30%. The mechanical properties, flowability properties and thermal properties of glass fiber reinforced PPE / PS alloys of different
PPE type and PPE / PS ratio were investigated. The results showed that low viscosity PPE resin PPE LXR035 or PPO 630 could
significantly improve the flowability. without reducing the mechanical properties of PPE /PS alloys, but the heat resistance of alloy

was decreased. The flowability of alloys could increase but the mechanical properties and heat resistant reduced with the increase
of PS ratio. The performance of the alloy prepared with PPE LXR035 and the ratio of PPE /PS was 4 : 3 was comparable to that of

typical foreign brands, and the material was applied practically.

Keywords : glass fiber reinforced ; polyphenylene ether ; alloy modification ; flowability ; heat resistance
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P AT
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H+ 24000 ~ 28000, Sabic /A7 ;

PS : 350K, [E = b 2# e fi A1 FRA 7 5

B4 - ECS306HR-3, T Bk [ Br B A A FR A F) .
1.2 ZENEREEL

HIEHL: EMB0-V B B ISR AT PR ]

JREIRIGHL : CMT6103 %Y, IRHI T 397 = KL A4k}
R DA B 5

YEFEMRAY . BMF-003 %, 745 Zwick 23 7 ;

PSR BE (HDT) / VICAT( 4K %Ak 50 )
RfX : Compact 6 %!, 7[5 Coesfeld /A ] ;

PR AP . DSC204F1 %4, 1% [ Netzsch
NS

1.3 #MAESE

4 PPE 4 IE . PS B4 Iig 5 HoAth By 50 4% LU A5 S TR
G5 BRI SUEFFBF th AL SRS RS 518
fa ML A 30% % i A B 25, 2 Sk B i K
B T YL, B IR R 4E 250 ~ 280°C.,

RS B RHEZS 120°CHET 4 h, 138 b
FEAE, R 290 ~ 310°C.,

1.4 MEgE K B FAE

F12EERE PSR ASTM D638-2014 i1,
X 10 mm/min 5 25 i PEREHE ASTM D790-
2003 Wizt , MR FE 2 mm/min 5 28 9 b o
¥ ASTM D256-1997 iz, ,

Ui Bl M RE: A IR B B3 R (MFR) 2 GB/ T
3682-2000 i, ik 254>k 300°C / 10 kg.

Pk BE . P I JE B (HDT) #% ASTM D648-
2016 Wik, g 1.82 MPa, ilbFEJEE 6.4 mm, JHk
B 120°C /h T, 44 ASTM D3418-08 il izt T}
R 10°C / ming
2 HBER5VHE
2.1 ) PPE # fig FP K 2F &M AR 69 %

(1) Jitkne.

F X T 3 Fl PPE B B XA 4 1 2R M RERY
S, Jrff LXROS0 AR I A & R Mg, &
LXRO35 g 4457 630 MBI & 4 PEREATIT,
WA T3 LXRO50 BRI 4. X EEIH)T PPE
IR > TS0 , X LXROS0 W5 731 5, AHBE
B 4 AR 20 iR, B 4 AR X 43 5 1 34
I, A 4 B R B S pi o BEHRYE I 5 LXRO35 ##f

R 630 IR 73T 2T , A 4 AP B 1 vt
SR EEAH Y (B IR PRI I % 711 L LXR050 4%
B, oA & ng i fom B & bk 5 B L 7% LXRO050
BERRIA & 4 BE 2= .
%1 7 PPE RIEFETT & S SEMEERBIN

=

é

T H LXR050  LXR035 630
iRz / MPa 132 125 123.2
LR / MPa 197.2 187.2 189.0
25/ MPa 7770 7530 7600
BB R /(- mT) 143 135 130

(2) TishRE.

WEBHI I B0 T MR SERAF, — Sk 3,
MFR &5, MR T sl ek ar . &1 1 %5 L 3 ' PPE
R X A 4 MFR B9 52, H 81 0] %1, LXRO35
g A 45 630 B s & 42 1) MFR AH 3T, 43l 15 5]
25.24 g/ 10 min F1 25.86 g/ 10 min, B & &= F


杨超


20 TSR

2018 4F, 2 46 45,5 12

LXRO050 i JI§ & 4 1 MFR 10.4 g/ 10 min, X 3
FHFRIY A 5%, LXR035 / 630 R T
£ 22000 ~ 28000, 1fij LXR050 J5UB}>T-f7E 49 000
~ 57000, — MO0 T, 3 F R/, 73T EE RS Bl
75 MR MFR g, i sh bl 09,

30
o5t
£
S 20t
53
” 15l
2
~N 10,
[a g
S s5¢
O T XR0S0 LXRO3 630
AR RS
& 1 ASIF] PPE SRR FNISHT & &1 sl PE g
(3) M #A:fE

PG A4 RE R B, AN [ ARG Y e, A AN [
AN 2%, WA AR RIEE . HF 251k
HDT 4R AL Ty 2284348 (DSC) P12 T |
PSP MT I il T A P RE S | o il 5 SR
WL M S FEA A T AR HDT Al
Ty, HDT AL BT U6 K A VL BRI , Ty 2
i RO SRR o

P 2 71 AN [R] PPE Wi S 5 <5 B8 i R
AE. 1181 2 W] J, 4 4 A9 HDT e L T i i A%

10°C A, BT A AR AL B, R B UCH «

LXRO50 #4544 > 630 B fIF& 4> LXR035 #fflig
A 4. I LXRO50 #f JIg A 4 1T #4447, 630
PEIE A 4 BT R 22, LXRO35 B fIE A 4 T $4
P2z, —Fh A4 HDT K& T, 454 150 °C LA L,
SE A RBAE S K B A 1 R85 v (o TS R AR AR

180 -

170 +
.
T 160 ¢
=N
i@ 150 |

140 |

LXR050 LXR035 630
R AR R

== —HDT; T,

2 Rl PPE WAEFIIT & S i A RE
2.2 PPE/PS R F) buts] s -4 M 4k 04 vk
(1) SR
7E 3% H] PPE LXROS0 4 i , 30% 3% £F 5 ft ) 3
fill b, %t ke T RIE PPE / PS LR A 4 J12 M RE I

s, S5 2, 3 2 ATA ), bl PPE /PS L4
HIREAG, & 4 1A PERE BT T %, 24 PPE & &Ik
T 50% B, Sy PERE N R & . BAWI Y PPE 5 &
1E 50% LU LI, PPE F4% (AR IR G544 52 R ke 31
BERTZ AL AT 2200 | R A 4 1K) 1 A RE RN
B, 24 PPE & /N T 50% I}, M IR i 2 MR
FFEH, A4 124 PERE T IR, NARPE & 1 7a K
A HEPE PPE /PS HLf), BERT 52K PPE £ 5310 2%
PERE, LRERRMCALA &,
% 2 PPE/PS RELLGIXE& S F RN
PPE /PS L4

A 2:1 1:1 1:2 1:3
Frfi5R)E / MPa 132 119.1 832  69.22
R E / MPa 197.2 1838 1325  103.7
s / MPa 7770 7598 7210 6850
R R /(0 omT) 143 113 83 65
(2) waht.

ANF PPE/PS L4 4 4 19 MFR il 3 25 S 0L
A3, fiiE 3 n] 1, BEPPE / PS b 41 i [ ik, PPE
Hor o, PS 5 S, & 4 1 MFR A
fis 3, R 1Y 10.4 g/ 10 min 3 % 60.12 g/
10 min, & 4 093 s PEAS BA R el . a8 Ty
PPE /PS b mT i B 15 & 4 it sh bk, Ry e 42
PRI R BRAE T S S AR .

75 -
60 |-
45 -

30+

MFR /g - (10min)-1]

15+

2:1 1:1 1:2 1:3
PPO / PSILf]

<13 PPE/PS Al LB &4 MFR
(3) A
AN[F] PPE /PS Wil & 4 1) HDT K T, WAL 4,
G4 HDT L T, A% B R B AR R A A2 fk a3, 1)
180

165

150

A/ C

135 +
HDT

120

2:1 1:1 1:2 1:3
PPO / PS L1l

Kl 4 K[ PPE/PS LMl 4A HDT & T,


杨超


VL, 55 Ui AP E LT IR PPE /PS (5 & YJT K 21

bl PPE /PS Lt i T Bae il o 2 R ik 3 22 A
“Jy PPE f) HDT 7£ 210 ~ 215°C, PS () HDT 7 85 ~
90°C; Fifi PPE / PS LU FEAR, & & Hr i) PPE 4143 7
HFEAL, PS A4 S in, A& 409 HDT B#{%.
2.3 M SR AT G

H et F 3 UL PPE #1kF £ 2 %A Sabic
N FEVRBAL LA B 7E IR S B e al B it
PPE LXRO035 J5i %} . PPE/PS=4 : 3 It i il % 1Y
4 4 PPE-2211 GF30 1% fig 55 Sabic 2~ 7] ) GFN

1630V PEREZE XS L L3R 3.
% 3 PPE-2211 GF30 #1 GFN 1630V TH&Exttk

T H GFN 1630V PPE-2211 GF30
Fr5RE / MPa 120 123.4
55/ MPa 175 179.1
s pEATE / MPa 7200 7430
R T bR /(9 mT 96 112
MFR/[g - (10 min)™] 22.1 35.2
HDT/ C 148 145

Hi % 3 AT, 5 GFN1630V A LL , B #A5 JE i
JEAR 3°CH1, PPE-2211 GF30 & 4 J12#EREIL T
Sabic 22 H ) GFN1630V #4Kk; F# A2 7 411 MFR
W A2 5 T GFNL630V A1}, B Tl T - He A
PEREIA B B M AR o A B e
ImREARIN, B T E NP PPE 77 ad Kk
AR H
3 it

(1) TE S35 PERERE IR AN W A OL T, 2 PR FH A

R ORME B8 Bl i AR S PR RE , (ELIR PR RE T
HDT FFE3~4C, T, FFE4~7C.

(2) 38 3 &A% PPE /PS LA, AT I B2 A 36 45
G BRI PERE , (E5 A Y T~ PR RE it APk REAT 52
LRPERRAR, A Bt PPE /PS LU fl.

(3) AL TT 195 i RHER PERE AT A 3
SR ok F-

S % X ok
[1] WA, R S, S SRR R G BT ST HE R[] of R
1997,13(3):7-11.
Hu Yang, Feng Wei, Gao Yu, et al. Recent progress in
polyphenylene oxide alloys[J]. China Plastics,1997,13(3):7-11.
[21 £ 55 sovk oKk [ Ak k[0 b BT B M OB, 2002,
30(12):1-5.
Wang Yong. Progress of modified polyphenylene oxide at home and
abroad[J]. New Chemical Materials,2002,30(12):1-5.
[3] AT . SROKHE A S SV TR ) R ] P A A T
2003(7):67-69.

(41

[5]

[6]

[71

(8]

(]

[10]

He Wei. The broad application for synthesis and modification of
polyphenylene oxide[J]. China Petroleum and Chemical Industry,
2003(7):67-69.
Y, AN ATAEAR A L P IROR G e B LA RO [9]. 2
#l,2011,40(2):1-4.
Dong Fen, Li Gang, He Yadong, et al. Toughening and flame-
retarding of modified PPO / HIPS alloy[J]. Plastics, 2011,
40(2):1-4.
TEBRZR , TR0, gL, 55 . SRR SEBS M SEBS-g-MAH iR
PIFHZRTERN 7 2 PERE [9]. ALRt L R34k, 2001, 28(1):33-36.
Wang Xiaodong, Zhang Qiang, Feng Wei, et al. Miscibility and
mechanical properties of blends of poly(phenylene oxide) with
SEBS and maleated SEBS[J]. Journal of Beijing University of
Chemical Technology,2001,28(1):33-36.
XUHLL . w5 PERRTC 1K B PPO / HIPS A 4 I BiCHERIF ST [0]. Y8k}
R4 ,2015,43(5):48-51.
Liu<Yuhong. Study on modification of high-performance halogen-
free flame retardant PPO, / HIPS alloys[J]. Plastics Science and
Technology,2015,43(5):48-51.
AT LT RN RE 5 2 1 A5 S HEREDESE (O] b e 5 3
45,2008,30(4):47-49.
Zhao Yunfang. Preparation and properties of glass fiber reinforced
polyphenylene oxide alloy[J]. Chemistry and Adhesion, 2008,
30(4):47-49.
R e Al SR 7T, X B, % . HIPS /PPO /PS / PB-g-PS 1L 1R
Pl Iy 2= Mg SRS []. @40 F A RERE 2 5 TR, 2014,
30(3):68-71.
Chen Yingnan, Song Lixin, Liu Mingming, et al. Mechanical
properties and morphology of HIPS /PPO /PS /PB-g-PS blend[J].
Polymer Materials Science and Engineering,2014,30(3):68-71.
RN ARG, A5, 55 e B S RO / SRR LR
IRV S VERE [3]. 28 Tlk, 2014, 42(6):25-28.
Song Lixin, Ren Jiannan, Ren Liang, et al. Morphology structure
and property of polyphenylene oxide / polystyrene blends with core-
shell modifier[J]. China Plastics Industry,2014,42(6):25-28.
Fefilf 2 IR TG AF L ROREE / SR R iR R ORI
IR A BvERE 0], @50 TRP Rk 5 12,2017, 33 (3):78-
83.
Wu Qian, Li Wenfei, Zhang Jianfu, et al. Preparation and
properties of polyphenylene oxide / modified UHMWPE
blends[J]. Polymer Materials Science and Engineering, 2017,
33(3):78-83.
(THEE 25T)


杨超


KA,

55 mAh)e Je 66 MIRAYH 25

PAG6 1) FH X} %k B iy 3.45 ~ 3.50, MFR 2y 18 ~ 20 g
/10 min, B RARE<— 4. =BT PAG6 FAR )
J17r i sy BASEPELE , Brih s TR Db i A
REAS 1 12 [ NP AT 25K, F TR T R AR R
2218 .
& % 3 ok
[1]1 AHE, BUREL 556 . JE b —66 T4 B Ak T [9]. 38
{84k T ,2013,33(11):5-10.
Gu Xinchun, Yan Huanmin, Wang Yuguang. Marketing analysis
and development prospect on PA-66[J]. Modern Chemical
Industry,2013,33(11):5-10.
[2] FIE, kb, 87k, 4F . Je e 66 MUMEmT gy i
N F,2014,42(1):121-124.

J [3]. TRE AR

Wang Zhenghong, Zhang Min, Huang Ningxuan, et al. Research
progress on modification of nylon 66[J]. Engineering Plastics
Application,2014,42(1):121-124.

[81 XUNMEER, U . 5 vh B 27 19 5 2 Je 66 ry i [9]. MRIRHEL,
2000(3):16-21.
Liu Yaging, Dong Juan. Preparation of glass fiber reinforced nylon
66 with high impact strength[J]. Plastics Science and Technology,
2000(3):16-21.

[4] HSZ:zs, SCHE T . Je T 66 SEIPRHW G 5T [3]. SRR,
2000(6):17-19.
Zheng Hongkui, Zhao Wenpin, Huang Ping. Study on theformula

of toughened PA-66[J]. Plastics Science and Technology,

(EwFE21T)

[10] PR, 2, g OB, A5 . DU 2T AR o e P SRRk 14 M e O
5% [ ¥R Tk, 2013, 41(6):29-31.
Xiao Chunyan, Li Jian, Zhang Yisheng, et al. Study on the
properties of glass fiber reinforced modified polyphenylene
oxide[J]. China Plastics Industry,2013,41(6):29-31.

[12] Z4e fMEAR, B0, 45 . SR B BELTIg5E PPO &
[3]. ¥}, 2017,46(1):109-112.

R

Jiang Lilong, He Yadong, Huang Ying, et al. Three screw
extrusion glass fiber reinforced PPO composite[J]. Plastics, 2017,
46(1):109-112.

[13] A, b m A [MDL AL aT A Tl R,
1980:8-10.

[5]

(6]

[71

(8]

[

[10]

[14]

[15]

2000(6):17-19.

Fr AR RN SE L Rk R e 66 RYFRAT MBS [0]. T
FRIRLN L 2000, 28(2):9-11.

Wang Yizhong, Rong Jianhua, Yu dingsheng, et al. Study on the
thermal behavior of high viscosity nylon 66[J]. Engineering Plastics

Application, 2000, 28(2):9-11.

SR, FZFAR WG, A5 S TR (M) s Gi8U
thhst, 1982.
Wu Dacheng, Jiang Jiangdong, Tan Minshao, et al. Polymer

physics[M]. Beijing:Textile Industry Press, 1982.
ILPHAIALEF A w], BIES U EF ) . BR 2 66 A8 B IR

[M]. dbs: 78Tl H BsiAt:, 1987:52-67.

Liaoyang Petroleum Chemical Fiber Company, Shanghai Ninth
Chemical Fiber Factory. Basic knowledge of nylon 66 production
[M]. Beijing:Textile'Industry Press,1987:52—67.

SR, aAIE L SR Tl T (M. bt Ak2E Tl i i,
2001:38-39,41.
Peng Zhihan/Shi Zupei. Plastics industry manual[M].
Beijing:Chemical Industry Publishing House,2001,12:38-39,41.
TR RA N TARIERD [M]. dbat : fkaE Tl Hi ik, 1991,
Shi Zijin. Fundamentals of polymerization engineering[M].
Beijing:Chemical Industry Publishing House, 1991.

WAL oAk ML dest  fe2 Tl ik, 2005.

Pan Zhuren. Polymer Chemistry[M]. Beijing:Chemical Industry

Publishing House, 2005.

Pan Zuren, Sun Jingwu. Polymer Chemistry[M].Beijing:Chemical
Industry Press, 1980:8-10.

i, 2R, SR, 45 Sk
[3]. £F 4445 ,1998,6(2):15-17, 29.

LS BRI AR S 5 RAE

Zhong Weihong, Li Furong, Zhang Zuoguang, et al. Definitions
and expression of heat resistance for advanced polymeric
composites[J]. Fiber Composites, 1998,6(2):15-17,29.

T . ROAREE S G PERR AL R BN [D]. dbst - Jbsifk
T.K2#,2009:30-34.
Guo Xueqiao. The preparation and application of high-
performanced polyphenylene oxide alloy[D]. Beijing:Beijing
University of Chemical Technology, 2009:30-34.

RwITH 2019 F (2B BH LA ), WEXE 24-42


杨超




