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Effect of PUR-T on Crystallization Behavior of Polyoxymethlene
Mu Xuejie', Lu Xiangzhou®, Lyu Kanghui?, Gao Shenggiang’, Liu Yingjie?,-Xue Meiling®
(1. Shengli Oilfield Changlong Rubber & Plastics Co., Ltd., Dongying = 257091, China ;
2. College of the Polymer Science and Engineering, Qingdao-University of Science and Technology, Qingdao 266042, China)

Abstract : Polyoxymethylene (POM) is prone to'produce defects such as depression, warping and voids in the process of
forming large size parts. The solution is to reduce the crystallization rate-properly, maintain high crystallinity and refine the grains.
PUR-T can decrease the crystallization rate of POM. The effects of PUR-T type, content and dispersion in matrix on the crystalliza-
tion behavior of POM were studied. The results show that the initial crystallization temperature and peak crystallization temperature
of POM are almost unaffected in the presence of PUR-T, especially when the amount of PUR-T is less than 10%. The crystallization
enthalpy of POM decrease obviously; which indicate that the crystallization is inhibited, and the higher the melting point of PUR-T,
the stronger the interfering ability to the crystallization of POM. The crystallization inhibition ability of polyester type PUR-T is
stronger than that of polyether type. When 5%-10% PUR-T is used, the moderate increase of its dispersion in matrix is not condu-
cive to its inhibiting effect on POM crystallization, but slightly increase the multi-layers of crystallization. PUR-T is encapsulated
between POM microfibrils or excluded from the microfibrils, which refines the POM grains, but has no effect on the spheroidal light
properties, nucleation and growth patterns, and the crystalline structure of POM.

Keywords : polyoxymethylene ; crystallization behavior ; crystallization kinetics ; thermoplastic polyurethane
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POM &5 i i THERE S dksim . SRR PUR-T BY45 Ak
0 e s T R EE R, 5% ~ 10% PUR-T B, HiAE
FEAA R A3 I A R SO AN T POM &5 i
FIAEIAE L, 20004 & 2 )2 R RS . PUR-T {i#
POM ftkigiifk , H. PUR-T #4 37E POM f3&T 2 [
S BCHEBRAETET Z A0, X ER S G TERZ W, X POM
ey Al T

S & 3k
[1] Calderén B A, Sobkowicz M J. Evidence of compatibility and
thermal stability improvement of poly(propylene carbonate)and

polyoxymethylene blends[J]. Journal of Applied Polymer Science,

2017:45823.

[2] fasfds, KRR, XIZEAR, 55 | KB LT R 2R B A G bR ) 2%
SPERE [9]. K}, 2014, 43(2):23-25.

Wei Xuebing, Liu Tingfu, Liu Junjian, et al.Preparation and
performance of long glass fiber reinforced POM composite[J].
Plastics,2014,43(2):23-25.

[3] Yang Wenging, Wang Xuanlun, Yan Xingru, et al.Toughened
polyoxymethylene by polyolefin elastomer and glycidyl
methacrylate grafted high density polyethylene[J].Polymer
Engineering and Science,2017,57(10):1119-1 126.

[4] Sun Lanhui, Yang Zhenguo, Li Xiaohui. Study on the friction and
wear behavior of POM / Al,O, nanocomposites[J].Wear, 2008,
264(7):693-700.

[5] ZAhbE, i3, XU, % POM /PUR-T / st 4ok ZnO & & 41 %
M4 -5 1A ERERI AT [0]. SRR, 2015, 43(1):32-35.

Li Shucai, Shang Cui, Liu Na, et al. Study on crystallization and
mechanical properties of POM / PUR-T / modified nano-ZnO
composites[J]. Plastics Science & Technology,2015,43(1):32-35.

[6] Bk FIZ POM LI A& S A S 45 fis B2 O Iy =) P2 i 5 [D]. 75
B ARRPHIORE, 2017,

Chen Zian. The study of synergistic control between crystallinity
and crystallization rate of POM in POM processing[D]. Qingdao:
Qingdao University of Science and Technology, 2017.

[7]  FHRS, AT FR5E, 45 | R0 R DU IR A 1oy AR 2R TP A

FORHI 2 S PERE D], W5 2r T AP RIRL A 5 TR, 2018, 34(6):156-
160.
Dong Zhengiang, Du Qinging, Zheng Hao, et al. Preparation and
properties of superfine polytetrafluoroethylene powder modified
polyformaldehyde composites[J]. Polymer Materials Science and
Engineering, 2018, 34(6):156-160.

[8] kAN, ZREA, thith | PSR IR AR / JCHLAA AR T 1 ) Btk 2R
FIRERFSY [9]. FRAR Lk, 2017, 32(2):24-27.

Zhang Zhao, Li Xiaoli, Ma Di. Research of polyformaldehyde
toughening modified with thermoplastic polyurethane elastomer and
inorganic nanoparticle[J]. Polyurethane Industry,2017,32(2):24-27.

[9] Stribeck A, Elmar Pdéselt, Eling B, et al.Thermoplastic
polyurethanes with varying hard-segment components.Mechanical
performance and a filler-crosslink conversion of hard domains as
monitored by SAXS[J]. European Polymer Journal,2017,94:340-
353.

[10] XUk, 4=5: ), 2= b4 .POM / TPU LR £ 4 (3 ) S Wi 244 T4
WEFE [9]. $38 Tlk, 2014, 42(9):27-31.

Liu na , Li baolong, Li shucai. Study on the toughening and fracture
mechanics of POM /TPU blends[J]. China Plastics Industry,2014,
42(9):27-31.

[11] Zhang Boyuan, Xu Ling, Guo Zhaoxia, et al. Effects of glass
fiber on the properties of polyoxymethylene / thermoplastic

polyurethane / multiwalled carbon nanotube composites[J]. Polymer


杨超


B2, 25 PUR-T XF POM 455

LAl 25

Composites, 2017,38(7):1319-1 326.

[12] Mehrabzadeh M, Rezaie D. Impact modification of polyacetal
by thermoplastic elastomer polyurethane[J]. Journal of Applied
Polymer Science, 2002,84(14):2573-2582.

[13] Kawaguchi K, Tajima Y. Interfacial reaction and its influence on
phase morphology and impact properties of modified-polyacetal /
thermoplastic polyurethane blends[J]. Journal of Applied Polymer
Science, 2006, 100(6):4 375-4 382.

[14] Cheng Zhengang, Wang Qi. Morphology control of polyoxy-
methylene / thermoplastic polyurethane blends by adjusting their
viscosity ratio[J]. Polymer International , 2006 ,55(9):1 075-1 080.

[15] Tang Weihua, Wang Huanhuan, Tang Jian, et al. Polyoxymethy-
lene / thermoplastic polyurethane blends compatibilized with
multifunctional chain extender[J]. Journal of Applied Polymer
Science, 2012,127(4):3033-3039.

[16] Gao Xiaoling, Qu Cheng, Fu Qiang. Toughening mechanism in
polyoxymethylene / thermoplastic polyurethane blends[J]. Polymer
International ,2004 ,53(11):1 666-1671.

[17] Zheng Xin, Zhang Caixia, Luo Chuntao, et al. TPU inclusion
complex modified POM: Fabrication of high performance POM
composites with both excellent stiffness—toughness balance and
thermostability[J]. Industrial & Engineering Chemistry Research,
2016,55(11):2 983-2991.

[18] sk . RHMESS AT LI EPTSE D). A st ALt TR,

....................................................................................

KL Tl RE L4 THRERSKF

TR — R RIS TS el B R R A/ T 5 mm
M SIRHEORL . OEMARUIN, 25 5 Mok A A W, TR m]
RES OB IS Y AR . AR RO LS YA e 4Bk
WAZEN V2 K FEZRTIIRFE T X Fiehis Je iy 122
ST X ARV , (EUBOR B2 O RIF ST % TR, 9 Bt K At A7 A
o] A SR, T Tt e A A R B TS e ) TR
3

18 Z Hi 9 2RO 5 K TR B N 2 2 BRI R
VA AR e R (ORI o LR AR g e D S PR AR A 56
WERN S HE . o ERREGK A E WS b A S 2R LA
Sy 1] DA g DG 3 PN B K AR S RS S (R ATE 5T T A 22—, 5K
R SR A ) 2 A R AR SR T A R U T K AT
SRS YIS L T T RGER TR

W AR AE T EMIT (HS ) R OHT (R )
K3k 1700 km VLB 15 ARE s K R FTTRU SRR
SR T AR AURR A A S ek e B RS LT S50 R i D el 2
BRI R, WA B0 TR ITH R IR G YL A FAE , RE
T T S Hi AR ] B A7 A )

PEA G R B, KT P R W VT B O R A - 2 A 4
ERCR IS B R A AT P Ak T P 2 s O K . K
IR T AN 5K T B A KR K I8 T il 8 Bl 3 X e 7T

2004.
Zhang Ling. A study on the crystallization behavior and toughening
of polyoxymethylene[D]. Beijing: Beijing University of Chemical
Technology, 2004.

[19] #E NG ARIE, R—i% T LR T IR SRS b 3h 17 &
L5 B ASIIRTSE [1]. 40 T4, 2016(12):1 743-1751.
Yang Changfeng, Zhu Han, Wu Yixian. Isothermal crystallization
kinetics and morphological features of high cis polybutadiene
produced with rare earth catalyst[J]. Acta Polymerica Sinica,
2016(12):1743-1751.

[20] XD, EIROT, EFIR R -1, 4- R IR AR SRS Bl
J12 [3). A i IBE Tl 2012, 35(6):433-436.
Liu Li, Wang Bingxin, Wang Yunran. Non-isothermal
crystallization kinetics of trans-1,4-polyisoprene[J].China
Synthetic Rubber Industry,2012,35(6):433-436.

[21] RHME oy FER (M) Jbnt SR ok, 2011:83-
86.
Wu Qiye. Polymer physics[M]. Beijing: Higher Education Press,
2011:83-86.

[22] AR MR, AEBR RS SR 2N/ POE $EA X 58 W e it
JEESEVERERYE MR [J]. #88), 2018,47(5):45-49.
Yang Junzhong, Kuang Qinglin, Cui Yuefei, et al. Influence of
polyethylene and POE grafts on tribology properties of POM[J].
Plastics,2018,47(5):45-49.

TUAMA PRI RNA B . BFIEIE & I, KT T TSk ik
AT R 2 N i 2 T U B R S KT DR
WAFAECIE R . XTI, A Y AR i i Rl T e B AE T
TLFRIRNEB

ZWTFE LS SRR W, RS BTATE 5 th TR 700 2% R
AL B LA R e B B S AN A3 X T S s i 1A
S T RE SR —E MRS . R AR, KILu AR
AT LI AR B TE 1 A N [ s b X K 2R AR S AR
B A R ) XU BAAE T VIR . A5 7 ZEXT A
AT IR G i S TR U R A AN R AT T R T 4
WAEATSE , DI A A VT U TS e i 45 BRI VT AR 238
BRI SR AT TR S . SRR A IR B R R
155 R} 4 g, [ s B 8] 4] € Science of the Total Environment )
*.

IR A 2R A A5 A AT B S YT = e K R A B RS
P IET T RGERTAE , KB T 7K RS PR Y A X,
[ s 7K P (9 K B 1 25 A 2 5 M R K R AR A
BAABIF S T b Ak i 32 b, IX 19 T v T BT R 380 1 i R ek
VS YLD, FRELEES T v ] P Rk K A RS G R AR DGR AR
[FIEHA S B 2= B A ERE Y T TLKIE AL TE O AR 5
S (F B BB )


杨超




