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Scheme 1 Schematic diagram of the temperature and
shear conditions as a function of time

during steady shear experiments
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Fig.2 Variation of X, with shear rate for PP/glass bead(4 pm) blends(A) and PP/glass bead(35 pm) blends(B)
(A) a. PO; b. P6; c. Pl4; d. P30. (B) a. PO; b. C6; c. Cl4; d. C30.
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Fig.3 Polarizing photos of pure PP( A, Sample P0) and PP/glass bead blends crystallized for 40 s at 134 °C
after shear treatment(B, Sample P6; C, Sample P14)
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Fig.4 2D SAXS images for PP/glass bead blends sheared at shear rate 20 s™' (A, B, C, D)
and 60 s™'(E, F, G, H)
(A, E) PO; (B, F) P6; (C, G) P30; (D, H) C30.



No. 3 RAEHE ., Wtk BB AR AHZEHITH G YR 845

UMD SRAR LSS, HBIEERI & AR 6% I, TRV 4> 5E A8 A28 W] W B ), JF LRl & 3 3 2k
AR I . X T RESE R R B A PSR RGN, IR R AR B K, YU JE R R T B
it sy RIS PRI R 5 et 3 I 41 T SR PO it R AR B M I Bk AR ORI, BB A
B, X A] B DR OB ER AR ARG, 5 B R R SR TR s %) TP A B T A A5 NS, BB R R
P iz S BEAS s . PRGBS Bk B AR N, A AT R R R A A R

ME 4 oI LIE W, it in— 2 B BT DI 5SS B BRI TE ) RN G o FAE B M) HES B e) AR B 5
LI 258 K B B - 24 B AR AR AR A TR, i B2 ) 3B T Hermans 250 48 3 A9 B R 7 R 4 i
b ) 5 AT 2% 5 T BB SO0, BUR R f= ((3eos’e) —=1)/2, {cos’ o) NEURIZSEL, ¢ H
SYIJr I (2207 5 R fE e 05 ISR, BRI AL AR RMRER TR BT 5 40 ) T
] [E] B P A TR . B Im) Sk

(cos’@) = Lﬂv(w)ﬂn¢00§¢d¢J/LE}(¢)ﬂn¢d¢]

Kift, () R RBE o LR BONSRIE.

X T ARHTEHAEK ML TS, BZEDT TR 00, B0l DR T SN[ S (A) ), e
YIS IOMEFR | ST L FER . A S PIN PAATA BB 4 o (SRR , i T
2 25 09 G R BB TR, T ELI A TS A 5 P L, 3501 1 F 0 B (R 5 9 41
TR L. BEVIERS DT YIS T | SR AT S (R AT SERRPR 2 LA
S, BT A RO A, BB NIRRT ( 4 ) I, SRSBRAC 25 REXE H A B0 30
Ak,

0.20 0.25

. d 020 F
0.15 F

015 F

Lt~

0.10 .
-~ 010 F
a a

0.05 + 0.05

0.00

0.00 F

0 10 20 30 40 50 60 0 10 20 30 40 350 60
Shear rate/s™! Shear rate/s™

Fig.5 Variation of orientation factor with shear rate for PP/glass bead(4 pm) blends(A) and
PP/glass bead (35 pm) blends(B)
(A) a. PO; b. P6; c. Pl4; d. P30. (B) a. CO; b. C6; c¢. Cl4; d. C30.
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Effect of Shear on the Crystallization Behavior of
Glass Bead Filled Polypropylene

ZHAO Gui-Yan'?, WANG Ying'?, MEN Yong-Feng', JIANG Wei'"
(1. State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry,
Chinese Academy of Sciences, Changchun 130022, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract Linkam CSS450 optical shearing stage, wide-angle X-ray diffraction ( WAXD) and small-angle
X-ray scattering( SAXS) were used to investigate the effect of shear on crystal structure and crystallization
morphology of the glass bead filled polypropylene (PP). The results indicate that the glass bead worked as nu-
cleating agent for the glass bead filled PP, compared with pure PP it restrained the formation of 8-crystal after
shear treatment. When the mean size of glass bead is smaller(4 wm) shear rate had less effect on the forma-
tion of B-crystal of PP obviously. However, when the mean size of glass bead is larger(35 wm) , it was found
that 20 s ' is an optimal shear rate for the formation of B-crystal. Both shear and glass bead addition could in-
duce the orientation of the lamella of the glass bead filled PP. The higher the shear rate and the bigger the
glass bead, the higher the orientation of the lamella was.
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