20234F6 A
416 Jun. 2023

Bom Tk
CHINA RUBBER INDUSTRY

70556
Vol. 70 No. 6

Rz e

R LA 2 3 R I BY R RUBR SR I A 1 B

TRAAL, LP AT, BRI TRk,

A

TR T

(1L F BB RS BIBAPRH S TRHFE W EATRE, LR FH 266061;2. RGBT A R T H0E 2

WA B ST AR ER TS, R 300308)

B2 LRI 22 T A R T e S R I Oy B o T SR T il e DA T BE R 5 8 T IR R SR R (MPU) SRR
A BT 9 B A 1 2R A e A W [ 4 — % R (DCP) 1t A 1A 22 XEMPUIBERH: RE B9 82y o 445 SR 3R W« il 5 A o
DCP ] B 1S I, MPUBERE Y 10 THUAE IS, B30 5 B 16 1 2R BIMPUIBCRL B 1082 T DCPRR AL 14 5 BYMPU IR 5 Bl 7 3
DCPJH 4 AHE A, B B AL 14 8 Rk S0Pk At Fl A 28 1 MIP UG A 2 149 100 %% 2 A 7 3 485 DK, 371 8 35 51 14 K /I, iz
PRI/ s S DCPHR AL F BMPUBLAL AR LE , 1L 8 L 7 1A% 28 08 MIP UG F0 2 (37 o 588 B2 00437 DB (I SR AR, £ 5 i
PEREB L s DCPHLAL 1A A A MP USRI A 52 1k 2 JE2 378 T Gt 20 A6 7 28 A MPU R AR JBZ 5 4 B 8T b i 1. 503 i, MPU

T AR BB

KR IR R AR AR F s WAL s BLME BE 5 sC TR 28 B 5 Wi A
XEHS :1000-890X (2023) 06-0416-06
DOI:10. 12136/j. issn. 1000-890X. 2023. 06. 0416

FE 25 :TQ333.99
XHERARERD: A

TR M 70 R (g (MPU) & — 28 0] DL A Bh 38
BN T B8 AT I TR st . 538 FHAR e AH
L, MPUSEAT — i R 2 R it B | Tf yilt 0 ) 24 P B 4y
e, 55— MR R R L, TR FAR I 15
THY 7 L #E A TMPU R B J5 % 1, MPUAE I T | 38
IR B, H TSR R 0 RIS R DL e v A
FFRIAARL Sy =, MPUTE R R 2 g i o5 AR/,
SR HFMPU I T A 28 5 3 1 38 FH v, Holi 3
TR LA p™ R, TR ARG 2 EAR
T, 2 A 00 [ PR EREE , ARG M 4% 7 2
BRHERIEATRRE , B LLIE BT & MPU T i 3F
PRI U Y

MPU i Ak 5 38 FIAR I iy Bt Ak BE AR 1Bl A —
E X, MPU 224 U R BR i AL R & i S8k
B A R A SR AR R 325, SRR Em LIk
R B FIMPUTE & it i v 5 | A OB, S MPU )
AL LA B 5 % ZEMPU—JBCR A A U Y

e
OSIDFFHRHHITIRG
(R SEER)

7 7R Ul o~ s A R I AT S R, T A
PR AN, MPUAE FIEE LR, iMPU
AL I S 06 2 T AN A SR S R
(DCP) A IAEMPU R BEAL T, HAE &AL 0 Bt =
A R SRR I PR B R URRE
o3 b o3 TG R SR AT SR SO, AT AE
S 3k A R IR R C—C RS AT, T —
A A oI PR T S 2R 302, DCP Y 22 Bk
B WA 52 B, MP U A6 JBE AT AR A 458 o ) 52 16 4%
FES O kS Y T AL EE (MgO) X i Ak
W A 1A 22 A MPUBRE A i 58 105 B2 A 52, 45 2
FWIMgO FHE ] LA K MPUBR AL 14 S 1k
B ARSI T A R AL R & T MPU/ T
BB (NBR) JF I 49 58 3k %5 2, 45 2R R WINBRAH
22, I I A B AR A e s R . H T, 56
TR B ALR R 5 i AR AR R FMPURT fL
JEEPE REXT LE A D

PEEE AT AR (1996—) , B3 INARAEIMN , 35 SRR AR DA AP 2L , 322 A 2R S ik vl 5 5 P RE BT

E-mail:424081769@qq.com

SIRARST: sRAEAT, S b AT, AN, 45 A 1A R TR R TR B IR S A R A S i (0] 48U Tl , 2023, 70 (6) = 416-421.
Citation: ZHANG Jianhang, SHI Zhonghang, LI Kanxu, et al. Effect of vulcanization systems on properties of millable polyurethane

clastomer[J]. China Rubber Industry,2023,70(6) :416-421.



E N

SR A5 LA AR 2 X FEE A 7 2R LA A R 2 417

A T A LA SR Bk 22 JU I A — 283 B e — S R
P Shy AR a— I PSS H IR 48 59 L T MPU,
FEWE ST B B A AL A R i Sk ) (DCP) i fb i &
XFMPU R B8 152, LA i MPU B A6 14 5 (1)
PERRHR AL — S AR .

1 1§
1.1 E##

MPU , B BHE K= 5050 % | i UOTE % Ak
A5 165N, Tolk g%, 2 M W AG 4k T (5
) 5 BR2S A77 fl s B ¥ DCP B A R | A A 1R B
FIBF & H4010NA, Tl g%, )M 4 B BRRHE A R
ISP s = P A S RUIRBR R (TAIC) |, Tl 2%,
5 T LR A B2 517 s N N- U H
Jie (DMF) , 43 B 46, R LIRS 4l 1k 2= i o+ B A
FRZA w) 77 s Hof, T B
1.2 FEERE5NEH

HY-160DSBHI FF ML, |- 148 UL &5 A BR 2
F] P s GT-M2000- AR TC#% Fmifb A, [ & 1
T BB B4 A B 2 w177 il s XLBHASSP-A i AL AL
TSI A MU & A PR 5] 77 s A1-7000S AL H
TR WL, B AL RS (AR5E) A BR A E] ™ b
1.3 BH

w7 (& /) :MPU 100, YL3E ¥ 1
w15, WEARR 0.5, AR R BE 1, B BRI
4010NA 1.5, BifbiAR B S FPhRIAE 2

f Bk iR R AL (R i/ 4)) AR #ERIMBT
1, R FEFIMBTS 2, E#EFITMTD 0.2, fi %
A (0.5,1,1.5,2,2.5) .

S E YRR A R AL (R E/ 007) « BhsS B
TAIC 2,DCP 7F#(1,1.5,2,2.5,3),

1.4 REFHE

WMPUTESR IR N 1 mm g JFEEHL 3844, R )5
ie HEAE R 12 A G R A . b7 & 140 10N A TTTE R
BT AR AR TSR Rk IR R Y AT, SRR
PE#H2 mm, T A, MPURCEME 24 hJE 8]

i JC 3 F A fb A0 160 °C T kA AL
Rtk BORHEF- AR AL L LB Ak, Btk 2544 160
‘C X (tyo+2 min) o HRACETHCE 12 b5 #E70K
1.5 e

(D) Bk, HIEGB/T 16584—1996 %} ik

R BT AR T I3

() hifdbEfE. HIEGB/T 528—2009%FMPU
A I R AP R HEA T

(3) ZCHRH . R ik ik, # BRASTM
D792—2022 % MPU it 1k ¢ 1Y 28 BX %5 BE i 17 il
IR SRR IR 29 2 mm, R 29 R0, 05 g,
IKIEZAE]25 C X 48 he

2 ZERE5iTi
2.1 WA ZITMPUR R 45 B9 2200

MPU J3F-5E 19 A0 A EE 3E 51K, B 28 i £k o
T BB AETE T4 55 50 o M P9 3 H i ke
i, T AMPU BRI B8 28 B A6 A 3 o T 55 104 1 2
RN thFad S A T Lharfi s A i3, T e
MPU > T4 2 [ TE i C—CAZ B, SMPU R
it E ALY AL A R v AR A P D R
DAME RACHR B

AN Tal 7 B FIDCP 5 MPU R} 1 75 4k it 28 23
ST R R .

M L F2 0] DLF i B A B 2 FAIDCP ] 5 1Y
B, MPUERH 9 £ B fHOE K, H A 88 B AL AR 2R 11
MPU BB} 19055 T DCPHL AL 14 R HIMPU I K} ; Fifi
& i v FIDCP I i 38 K, MPU OB B R A K
T o8 FH & 212, 50y I MPU BSR4 766 0 AH I, 34
W B o e P B G R, AT R R O, EL A B ]
IRy, SR B O TRRE -

M URI238 AT UF Y 7E AR R B AR 0 2 T
DCPHR AR 2 FIMPU R 1) 5 5 K T 8t Ak A4

6

W

~

HeH/ (AN = m)
[5S] w

—_

0 5 10 15
1] /min
TE A/ 1—0. 5;2—1;3—1. 5;4—2;5—2.5,
E1 AEFEASHIMPURRBITL B2
Fig.1 Vulcanization curves of MPU compounds with
different sulfur amounts
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Fig.3 Tensile stresses at 100% elongation of MPU vulcanizates
with different DCP and sulfur amounts
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Fig.4 Tensile strengths of MPU vulcanizates with
different DCP and sulfur amounts
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Fig. 6 Q and 90, gaussian fitting curve of MPU vulcanizates
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Fig.7 Appearances of MPU vulcanizates with different sulfur amounts after 72 h
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Effect of Vulcanization Systems on Properties of Millable
Polyurethane Elastomer

ZHANG Jianhang',SHI Zhonghang',LI Kanxu',ZHANG Jiging’,CUI Tao’,

WANG Dalin®, LIU Jinchun'
(1. Qingdao University of Science & Technology,Qingdao 266042 ,China;2. China Railway Design Group Co. ,Ltd, Tianjin 300308, China)

Abstract: In this study, millable polyurethane (MPU ) elastomer was synthesized by using polyether
polyol and diphenylmethane diisocyanate as monomers and a-allyl glycerol ether as the chain extender,and
the effects of sulfur vulcanization system and peroxide [dicumyl peroxide (DCP) ] vulcanization system on
the properties of the MPU compounds were investigated. The results showed that, with the increase of the
amount of sulfur and DCP, the ¢,, of the MPU compounds were prolonged, and the #,, of the MPU compound
with sulfur vulcanization system was shorter than that of the MPU compound with DCP vulcanization
system. Furthermore, the tensile stresses at 100% elongation of the MPU vulcanizates increased with the
increase of the amounts of the sulfur and DCP, the tensile strengths first increased and then decreased, and
the elongations at break decreased. Compared with the MPU vulcanizate with DCP vulcanization system,
the MPU vulcanizate with sulfur vulcanization system had higher tensile strength and larger elongation at
break, and its comprehensive tensile properties were better. Moreover, the crosslinking density of the MPU
vulcanizate with DCP vulcanization system was much higher than that of the MPU vulcanizate with sulfur
vulcanization system. When the sulfur amount exceeded 1.5 phr,a blooming phenomenon would appear on
the surface of the MPU vulcanizate.

Key words: MPU; vulcanization system; vulcanization characteristics; tensile property; crosslinking

density; blooming





