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Crystallization of Glass Fiber Reinforced PC/ PBT Alloys

Chen Jingbin, Pan Yongjun, Huang Qishan
(Wanhua Chemical Group Co., Ltd., Yantai 264002, China)

Abstract : The crystallization of glass fiber reinforced PC /PBT alloys was studied. It'was found that the crystallization of PBT

within the alloys was determined by two opposite influences. On the one side, glass fiber induced the nucleation of PBT crystal,

which accelerated the crystallization rate of PBT. -On the other side, adversely, PC confined PBT crystallization, decelerating the

crystallization rate of PBT. Interestingly; it was discovered that PC / PBT alloys revealed different phase behaviors by changing

the loading ratio of PC / PBT. This affected-the nucleation of glass fiber and the confinement of PC on PBT crystallization and

furthermore brought about accelerated crystallization or fractional crystallization or confined crystallization of PBT. According to

the above-mentioned results, the crystallization mechanism of PBT within the glass fiber reinforced PC /PBT alloys was brought up.

Finally, the relationship between crystallization behaviors and thermal properties of PC/PBT alloys were studied.

Keywords : PC ; PBT ; glass fiber ; crystallization ; nucleation ; confinement ; thermal property

RIREE (PC)/ XA WL T s (PBT)
B4 TR A HERE UL S A RE, MU PC 11
F12EERE &AL RE , B PBT AT fL 2~k RE |
mmstEfe, ik, PC/PBT &4 W HTIRE
R T AR . SR, 7F —SEREER Y S0k, 4n
Xy VERE BV R AT 5 e BER 1 45, - Y PC
/PBT &4 mIigxE LA Rl HZER . h Tk gl et
IR A EER AR X PC/ PBT & &t 7
SR, BRLF RSV G R T ny s SR IER, HORAY
AT DARAR TR A Y0 12k he , i 5 AT DL 2 42
R AR AERE AR v 1

P ER G Y, RE WSS AT AR Y
P2 RE AR I R B A Y R A Y
R 4 R I, A R A i R
it it s AT ASE SR RS R A &3040 AN

o i 5 R A WIS R b L 2 7= A AN [R] i 4 B
PESiT . PBT S —Fh LAY )2 M R A, Z 1 it
gE 2], PC/PBT ML AT PC 55 PBT Z 0] A9 Tig
A S N A 2 W S e PBT A4 fnd oA, 4 17 i
FHHm PC/PBT &ML Ak ¥, (B, 21 H
A 1k, AR SCHRTE 4 H 8 32 27 19 5 119 PC/ PBT
B eSS MmAT R, U RN R PC/PBT 41 Lt
T RXAFTIRAM T BT X PC/PBT &4 1
sEJFHL, R, RIS T B4R AE R ) PC/
PBT & &4 fhad 2 , IR i 17 AR 25 i L
| I
1.1 RAt#
PC : 1105, Ji Tt 2B AR A BR A F 5
W F A« WA, TR, 5 IS5 5 T AL IR e A
WYieks H 3912 2017-06-17



杨超


Wit , 45 . BL4FIaas PC / PBT A4 %5 AT 39

PBT : 1100-211M, & KHEMIER;

PELF: 415A WSR3 ) 5

HEEF] : AX8900, FAIR}HE /N F] 5

PLAEF: BOOO, B e e 28 ] .
1.2 EL5&&

XIZATEF ML . CTE / 3 B, 1 st BHE R LA
PR

HESHRAIHL . HTB110X / 1 B, i REAHL4E
Lik sy YN

P P X TR A - 101-0 28, R 2R 28
AR

ZRFAFEEHUY (DSC) : DSC1 AY, Fi -+ 4 i
L\ VEZ/NTIF

FIHie 7 B30 (SEM) : SU8010 1, HAS H 57,
YNGR

PARTE AR Ak SRS R {1 : CEAST HV6A
AU, 36 E SR A F
1.3 XA &

S e PR TR AR TP AT g,
PC #1 PBT 7 120°C T T/% 6 h, BL4F4E 80°C K T
HE 4 h B RIAE 60°C T 6 he PRl sy
T Z 5, 38 I SURAT 55 LTR35S AT
ML B A% DXL EE 4301 2 200,220,240, 250,
250,250,250,250,250°C , MLk E K 245°C, ME
IEEEHIA PC, PBT, Y5 AIHL AR, MR A
Pe2f o I AR RO A 2 A LA, DR R
ARLFI A AL () ER T, SR AR AR IR Y P
N 10%, I &5 5%, TLER &N 0.5%,
LRGBS 1 Fis . VB HeA, 40 PBT

TEMIFEET B SECT DBF LB .
#£1 AEAEMILT PC/PBT &£ RN

pcopr PCH  PBTE  BEETE MBIR B
/% /% H/% Fh/% SR /%
90/10  76.05 8.45 10 5 0.5
80 /20 67.6 16.9 10 5 0.5
70/30  59.15 2535 10 5 0.5
50/50 4225 42.25 10 5 0.5
30/70 2535 59.15 10 5 0.5

W57 B TR A REHE 120°C A3 XUMEAS 1
# 6 h, SR TE—E S5 F T S AR HERRE . 9
AR IR R R 24 h 5 ERE AT PRI it
S5 RAE
1.4 miX5 &AE

DSC 73 : ZEASH B RS, At L 10

°C /min B THEE M 0°CTHE S 260°C , I 7E I
JETOREE S min A BRFIADT £, 85 LA 10°C / min
%) A T R R T 3] 0 °C LABF IR R IO 45 AT o0 , it
J& LA 10°C / min B FHR HRFHE S 260 °C ISR
FERIERIAT N o

SEM W% : W R i 7 W A0 2 VR TR T, SR 5
XoF YRR BS54, FH SEM HE1 T URER .

PARZ IR E (HDT) ik : 42 B ASTM D648 il
iR, 2 1.82 MPa, FHEHE A 120°C / min.
2 GHR5ITE
2.1 4 PBT & dh4TH

Wit DSC AL T4l PBT( &7 175k ) i
gh A Al R, AR 1 FTR . £ 10°C / min AR
TR, 4 PBT B4 SIS 180.1°C, 4 fhid /&
WA 43 Ras 4 A8 10°C / min A THEH R T,
4fi PBT A ISR E A 222.5°C, J il i R 9% A ¥4 4%

ILEE I
=
THiR
2225 O(;

30 160 1‘50 260 2‘50
I/ C

&1 PBT BT+ DSC ik
2.2 HH¥EIE PC/PBT 44 PBT 694 Shi7 4

K 2 78 BTEARTE Y PC/ PBT 4L HE T, BT X
PBT 45 A7 W52, 4 PC/PBT 4 tth 30 /
70 150 / 50 BF, PBT 4 45 & 5 B 40 51 hy 189.3 °C
1 188.6°C., = T4l PBT A& 44 180.1°C. X & T
P LIS PBT A%, PR T PBT Y45 df 4%
24 PC/PBT=70 /30 I}, PBT S Pl /3 2% 45 i P 42,
I HIAE 174.3°CH1 106.0°C HPE T W A423% i 04 , 154 11

o -

189.3C~--

2 RIEI AL B £FHE58 PC / PBT A4 DSC B S th 28


杨超


40 TN

2017 4E, 45 45 3 45 9 1]

PBT M4 i i SR 32 3 1 #5340l . 4 PC/PBT=80
/20 B, PBT (Y45 f i B2 22 15 B4, H HAE 99.3C
SN GE g, F20 PBT 045 s a2 3 7 5 hn b
FIFIEl. 24 PC/PBT=90 / 10 i}, PBT %4 H Bl 4%
mmlE, X ULHT PBT M4 M e 328 7. FEE
PC &840, PC 2| PBT 45 ¥, H.PC & &by,
TR A 2

TEPE 2P 1G58 1% PC / PBT &4, 321 {23 PBT
25, 1M PC H0H] PBT 45 i , iX PIFAH B35 4 (1) 52 1]
HFEYeE T PBT BI45MER . 4 PC &/t PC
T PBT 45 f BRI ANBH 5, 1M 3 21 1 A% A/ FH AR
XF 42, PBT HY4S % & T46 PBT ; 4 PC F it
Z i}, PC 4l PBT 45 fh AR AR B 8, gt £F 1
AN FHN AR AR XI55 , R PBT 945 f ik % B
8 T4l PBT, £L 23RN PBT A%,
2.3 3 433% PC/PBT 44 % PBT #9157k 4T 4

J T R R DL PC/PBT & 404
rMLEE, RS T A 40 PBT AOERLAT M, NIl 3 BiF
Mo X4 PC/PBT 4Ltk 30 / 70 B, PBT, A %%
AT N, A IR 45 AT R, SR A PR I 4L L
T, PBT 138 T 55345 . 4 PC/PBT AW Lhy
50 / 50 B AE A PBT &8 1, PBT AL HL T
SRR I8 H B TR 4 Ak, PBT 245 Anlideny th 3L
FE TEZ AT AR S IR 4, Sy PBT (945 it 222
T G AT A AERE PR R, iR
FEfE Lt PBT M3 ES (LG4 A8 (49 47°C) J5, PBT
W FEEBEA T A s shifae)), ks i,
TE RN 58 3 10 AR AR . 7RV 45 i, ¥ 45 R
1o 2 HF VA 65 it R VA 238 e R A2 8 ) 41 ik
W3, 4 PBT (& iR IRET , PBT AU 45 AT
S NTCEIAT , Vo 45 ft T B Bk B 57, 6B PBT 19¥%
25 Az BN I EOR EOK , X 5 Z Ak R
JA RS b ) AR AR — B0 .

90/10 187.5°C -

80/20 —~
70/30"'&?&/\/_;
50/50“%\—\—\[\
30/70 =

S

56 160 1%0 260 230
W/ C
F 3 R AL LB £F 1858 PC / PBT & 4210 DSC FHE A &
H—EHR PBT W45 E (X)) A& 44Ut

MRFR, X, i E AN (1),
AH, — AH,.
X = AHD W
X Ay ETHEFE T PBT BIMELKE , A STt
IR PBT (¥ 45 kS, AHC 241 PBT 56 245
s ARG (142 T/ @), xppr & PBT 7EG 4R Y
& 3 15348 [R] PC/PBT 418 It F B9 PBT ¥
AH, A, WANER 2 5 iRAE A (1) 3 T84
WA PBT 19 X, WLk 3. BlE &4 PBT &
W, PBT 1 X, AWK, >4 PC/PBT 4 30
/70,50 /50 F170 / 30 B}, X, 53528 40.2%,34.6%
A1 29.4%, ¥ & T 46 PBT 1) X,(25.4%), XK
TEXBE 8 LR, 3% 2T (945 Sl A FH %5 PC Y 45
f A0 4 B (2 PBT A9 X, & T4 PBT., 4 PC
/PBT A 80./.20 F1°90 / 10 i, PBT {9 X, 4 Jill A
17.0% F14.5%, HIIKF 4l PBT (1) X,o X J& i T7F
Kig PC fA7E N, PC & R I HIVE R T 327 0 g
BAVEH . DA L&t —0uEm T PBT (45 fhad 72
SEYEAAN PC A B AR LR 52 e 1 45
%2 PC/PBT &R 4 PBT H) DSC 1A 5 i £ 4 X 404E

PC/PBT AH,/(J-g") AH./(J-g") (AH-AH)/(J-g")
90/ 10 5.7 3.9 1.78
80 /20 9.2 5.1 4.1
70 / 30 13.9 32 10.7
50 /50 22.8 1.9 20.9
30 /70 34.0 0 34.0
0/ 100 36.1 0 36.1

=3 A[EPC/PBT ARLMEEMLAE PBTH X, %

PC/PBT X,
90 /10 145
80 /20 17.0
70 /30 29.6
50/ 50 34.6
30/70 40.2
0/ 100 254

2.4 3 HHEE PC/PBT &4 897540

AT TRV, A 4 B0 R 235 40 R SEURE B 2 HOIR 250
X4 A A B A5 AT A RS . PRI, i
SEM WiEE T PC/ PBT & 4 IAHZS FA) S B 47 1 0 A
K 4 R, TEAR{T—~ PC/PBT L LL T, 3¢
LER R ILTCRLAT B, 1 B 8395 . BT 58 AY
FEA B LTRSS , 2% I Bk 2T SR B W B A BT B
P FEE 5 ), XA R TG e etene. 4
PC/PBT=80 / 20 i, PC Al PBT L BB AH &5 4, Uit
HIAE 4 % 1L T PC A PBT Z [B]AH 25 ME T A 4T


杨超


Wit , 45 . BL4FIaas PC / PBT A4 %5 AT 41

BT PC 195 i FUA R ZE B &R W] 0 =5 T PBT, B 4F
FEAGAE PC AT, HATH () PBT AL £F 3%
THTHZ ik, BEETXF PBT MU AE A FR 5 TR &= 1) PC
W5 PBT 208 7 ARZ (AR LIRS B9ARHT , PBT Y45
SRR T AL i, 45 R 2 W 18 T4l PBT(
JLE 2)® P, 24 PC/PBT=80 / 20 I}, A% T4k
() PBT, & 4 PBT M4 it #2532 ) T #l KA,
45 RIS, 45 R, 24 PC/PBT=50 /50
ff, PC Fl PBT Z B AR MEA Pt (HAR & S
PiAHZER) . 5 PC/PBT=80 /20 AL, PC/PBT=50
/ 50 B PBT #H (Y338 %48 K, PBT A1 53 2F % 1
) i S JIDATE 2, BT ) A% A B 5 5 T PC 85 i
B B AR 5 30 PC X PBT 45 b A9 410 iV s 55 . r
PL, PBT BY45 & R 25 5 B2 #8A FT B, 24 PC
/PBT=30 /70 i}, PC 1 PBT F4AH 5 1 A0k , 25 1
TEMLAH W H R PC A PBT 22 (8] AU AH 2 PE AR 4. 4
KEBS> PBT #RRE I £F 2 it i, B0 1 19 LA
YA S5 /0 Y PC X PBT 45 & R 30 i 7
ABR. Kk, PBT (R4 S R s i B AR 2 TR
R B2 A 4R T ), 3zt = T4l PBT.

©

PC/PBT 48 [t.: a—80 /20 ;b—50 /50 ;¢c—30 /70
K 4 BELFH45E PC/ PBT A4 Wi SEM [ -

2.5 FEHEIE PC/PBT &40 AR

F 45 WO E PC/PBT 4H i It T & &
HDT. B PBT & &M &, A4 HDT 285
FRAIC i 14 v 1 AR fh s 34, 34 PC / PBT=70 / 30 Hf
KB ARAE 99.7°C . FETCHEAF IS5 PC/PBT 1,
T4 PBT 9 HDT # W2 AIX T4l PC iy HDT, PC/

PBT &4: 1 HDT £:ffidE PBT & & (K4 5 ifi 14 i b
& LB A T PC/PBT 44 HDT HY
AR R A YD, B A T DR R
i HDT t&dm U0, R, FEBE 4T3 3R Y PC /
PBT 44,441 HDT %% T PBT & & il PBT
S5 RZ R . 2 PBT & i 5AIRET (PC/PBT
>70 / 30), K% PBT % & 948 &1, BEEF X PBT 45 i
142 HEAE A BR, itk & 4 19 HDT FE %2 PC/
PBT 41A Fpkse , S B FRE#a% . 24 PBT i
it (PC/PBT < 70 / 30), ffi# PBT % it A4 i, B
25X PBT 45 i A4 E VA A8 58, 5 43 9 HDT
FZEh PBT M4 fh PO, U ke s

*4 7A[E PC/PBT ARtk A4 HDT C
PC/PBT HDT
90/ 10 120.3
80 /20 106.6
70 / 30 99.7
50./.50 101.5
30 /70 109.3

3 Hig

TE DG £ 5% PC/PBT & 4, PBT 45 AT
J 22T B LF A PC / PBT ZH AW Hb B9 AU S0, B
2125155 PBT A%, Nl PBT 45 i ; PC U] 25 411 il
PBT 458, BRI PBT BY4G MR . 13X M5 AH
Sad, JLRlPeE T PBT 45 fhid 2. 34 PC &k
IR, PBT 45 i 32 21 152 M LA B 21 i iz /e F A
F, g5 AR Y PC FRBCKHT, PBT A4 5
1R B S A, 4 R A e . SR 4
FHIE SR 04, B2 10 T 34T 4455 %9 PC / PBT &4t
PBT M 45 fHLEE, PC/PBT &4 4 AT o i
FRR G A I PERE

& % ok
[1] RV . BEIBLT ARG PC/ PBT AR R J7 2 RE MO A 5T [7].
TREIERIN T, 2009,37(9):22-25.
Zhu Yafeng. Study on mechanical properties of glass fiber
reinforced PC / PBT blends[J]. Engineering Plastics Application,
2009,37(9):22-25.
2] W, s kit | BUELTYEige PBT / PC LIRIK R T
5% [J]. TREXRN HT,2004,32(7):8-11.
Yang Gesheng, Liang Peiliang, Yang Guisheng. Study on glass
fiber reinforced PBT / PC blending system[J]. Engineering Plastics
Application,2004,32(7):8-11.
[3] ZRSLAR, RN, AU, 55 . S5 R XE PBT 45 Ak AT A B 5%
Wi [7]. 3R T, 2011 ,39(12):41-44.
(THEE 46 T7)


杨超


46

TSR

2017 4F, 45 45 35 45 9 1]

(8]

[10]

[11]

) 5, SN . e LR A AR I S Ji K G 22 i 2 PP g g
[71. ) HI46T.,2016,44(14):35-36, 54.
Xiang Xianwei, Huang Jie. Research progress on high-barrier
materials and its application in military product package[J].
Guangzhou Chemical Industry and Technology,2016,44(14):35—
36,54.
IRTEAR, BHORNSE bR, 55 | FMRTIR 955 LI BE LT e I A5
S [J]. A EFHE,2014,43(12):1-4.
Xu Delgen, Yang Zhiqian, Li Lin, et al. Influence of
tension on structure andmorphology of melt—spinning PVAL
Fiber[J]. Synthetic Fibers,2014,43 (12):1-4.
55, ok — T, B Btus, 45 . HEEPYIR BR AT K H MM X /K i 2R
N T A ) 2 T e R 3w ML (D). T T AR R S T
£,2013,29(12):103-106, 111.
Ke Yong, Shen Yiding, Fei Guiqiang, et al. Glycidyl methacrylate
on surface modification and mechanism of water-soluble polyvinyl
alcohol fiber[J ]. PolymerMaterials Science and Engineering,
2013,29 (12):103-106, 111.
SRR, i, ZEAEE, 45 . IR Y226 f K% PVA LHERYLEH Y
PERE [1]. AT 4E T, 2012, 35(1):22-25.
Zhang Fan, Wang Bin, Jiang Mengjin, €t al. Preparation of water

soluble PVAL fiber blend the structure and properties[J]. Synthetic

[12]

[13]

[14]

[15]

Fiber Industry,2012,35 (1 ):22-25.

FIELZE, BT, EINE . 45 . SRR Z AR BRI R AT
ST [9). B LT 4E Tolk,2015,38(2):43-47.

Bai Hongjun, Yang Zhongkai, Tang Chuanjiang, et al. Study
on the rheological behavior of modified PVAL plasticized
melt[J]. Synthetic Fiber Industry,2015,38 (2 ):43-47.
EBL R BT RBEREIN TR ). ® o T
BRI, 2014,30(2):192-197.

Wang Qi, Li Li, Chen Ning, er al. Study on the processing of
thermoplastic polyvinyl alcohol[J]. Polymer Materials Science and
Engineering,2014,30 (2 ):192-197.

TR, BT AR, AR | R OIR B R BRI / RERRENAL &
FEBHE] g MAEREDESE (9] HIETRE}, 2015,30(7):37-40.

Fan Tianfeng , Huang Peilin, Wang Dehai, et al. Preparation and
property study of polyvinyl alcohol grafted maleic anhydride /
sodium silicate composite material[J].China Paint,2015,30(7):37—
40.

AR, A0, ARG SR IRRE / LR IR HA R N I AR
VIR BT I ESE (). 9B 2013,27(3):68-72.

Gao Lunbagen, Niu Ping, Tian Huafeng. Thermal behavior
of polyvinyl alcohol / polypropylene grafted maleic anhydride
blends[J].China Plastics,2013,27(3):68-72.

(EEFHAR)

[3]

(6]

(7]

(8]

Qin Lifu, Li Guijuan, Li Nana, et al. Effects of complex nucleating
agent on crystallization behavior of PBT[J]. China Plastics
Industry,2011,39(12):41-44.

Wilkinson A N, Tattum S B. Melting, reaction and recrystallization
in a reactive PC / PBT blend [J]. Polymer,1997,38(8):1923—1928.
Pompe G, HauBler L. Investigations of transeterification in PBT
/ PC melt blends and the proof of immiscibility of PBT / PC at
completely suppressed transeterification[J]. Journal of Polymer
Science Part B:Polymer Physics, 1997,35(13):2161-2 168.

Brady A J, Keskkula H, Paul D R. Toughing of poly(butylene
terephthalate) with core-shell impact modifiers dispersed with the
aid of polycarbonate[J]. Polymer, 1994,35(17):3 665-3 708.
XUFEMR, R 2L, JAN 2R, 45 . PC/PBT SLIRMM S, S AT M 5%
[]. LT B B AL, 2008 ,36(7):63-65.

Liu Chunlin, Chen Linghong, Zhou Rudong, et al. Research on
crystallization behavior of PC / PBT blends[J]. New Chemical
Materials, 2008, 36(7):63-65.

Arnal M L, Matos M E, Morales R A, et al. Evaluation of the

fractionated crystallization of dispersed polyolefins in a polystyrene

(9]

[10]

(1]

matrix[J]. Macromolecular Chemistry and Physics, 1998,
199(10):2275-2288.
B, R, 20, 55 L it E e PC/PBT & 4 19 il
& [J]. TREETT, 2016, 44(1):49-52.
Qian Zhiguo, Yin Jilei, Li Zhengmei, et al. Preparation of chemical
resistant and high impact PC / PBT alloys[J]. Engineering Plastics
Application, 2016,44(1):49-52.
KREFE, T, F57,% . HDPE-g-MAH 34 %5 HDPE / A #}
S b 0 B4 00 8 AN B RE B ST (0], BRE Tk, 2006,
34(12):53-56.
Song Guojun, Wang Hailong, Wang Li, et al. Optimization
of lubricant and thermodynamic property of HDPE-g-MAH
compatibilized HDPE / wood flour composite[J]. China Plastics
Industry,2006,34(12):53-56.
JE 4 AR TS HC9012M 9 JF % [J]. S8 BB, 2009,
37(12):42-45.
Zhou Bing. Development of high-crystallized polypropylene
HC9012M[J]. Plastic Science and Technology,2009,37(12):42—
45.


杨超




