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Preparation and Properties Study of TDI Type PU/HGM Composites
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Abstract: Nine composites were prepared using three different chain extenders, namely 1, 4-butanediol (BDO),
4,4'-methylenebis(2-chloroaniline) (MCOA), and 4,4'-methylenebis (3-chloro-2, 6-diethylaniline) (MCDEA), along with
TDI-PTMEG prepolymer and hollow glass microspheres (HGM). The effects of HGM on the properties of polyurethane
elastomers were investigated. The results showed that the addition of HGM significantly reduced the density of the
composites and increased their hardness, but also decreased the tensile strength and elongation at break to some extent.
However, HGM modified with a silane coupling agent (KH550) could ensure better mechanical properties of composites
while maintaining a low density. The addition of modified HGM could reduce density of MCOA system by 21.0%,

increase temperature of 50% weight loss by about 10 °C, and achieve a tensile strength of 27.61 MPa.
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Tab.1 Formula of PU/HGM composites

b PEERIP2E HGM Fh Wigw! /0
T-B-0 BDO 0
T-B-10 BDO U-HGM 10
T-B-K10 BDO N-HGM 10
T-MOCA-0 MOCA 0
T-MOCA-10 MOCA U-HGM 10
T-MOCA-K10 MOCA N-HGM 10
T-MCDEA-0 MCDEA 0
T-MCDEA-10 MCDEA U-HGM 10
T-MCDEA-K10 MCDEA N-HGM 10
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Fig.1 FTIR spectra of HGM before and after modification
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Fig.2 FTIR spectra of TDI-PTMEG and PU/HGM composites
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Fig.3 Effect of HGM on density of PU/HGM composites
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Fig.4 SEM images of PU/HGM composites

2.5 PU/HGME &M BRI BT

5 24 PUHGM & 504 £ B 45 FE K F- (tan 6) -1 iHh
LAEREA R - Hh 28, |5l 6 S PU/HGM & S APEHN TG
HhZk. #2°0 PUHGM & S#PEHOPEREE D , o (45
PRI B 4 AR W (r,) P E T T I A RE A & DL
5% PRI TR (150,) T 50% PR TR B (4500) 0 PN Sa,
Sc FE 5e W LLE ), A& & tan s K /Ny : BDO>
MOCA>MCDEA ., 7EPUKZRM, tan 6 5314514 ZCHRE
JE A o B RR SR SRR F AL Rl . SR PR B
FE A IR S (—NH—COO—NH) kb 5% FH 2R 3 i 4
Pk (—NH—COO) HA Sk 43 F-1aIVE H 7 , i Br S
FEE R Sk o B FR 5, 2 8 tan 0B, HIRHIIHGM
J& , S APPEHR) tan 6 WE(E TR, FRAR TR EWIR I E



e 5% 60

FkRHY. Plastics Science and Technology NO.01 2026

Lk, Oz BN A2 B B 198N, DAIE 5b 8] 5d
& 5 53 2 I LIE H, MOCA {k £ fll MCDEA 1k & i fif g
P AR AR T BDO Tk RV BRERL = . XA
MOCA FIMCDEA Z5#4) vty 5 R A [ Wi BRI AR A S5 1), BE
% W F IR E A PPRHEARIR TR, IRIHGM 5, &

BRI AERER TR B, TR I HGM Refs e i 2 & 41
FHEMGIIRS FRORIEE . E 6 Fige 2 i LIB L, il & 1)
BT 5, PITE 280 CCLEAT , 100, BITE 400 °CLEAT , X Ti%
KA HERR U, AR ITHGM J5 WS 5 7 SR 14y,
X} TR FERRIE , T LA 1500, 32080 10 °CEEAT

Lo ——T-B-0 181 ——T-B-0 0257 g 9y
——T-B-10 L ——T-B-10 ToaMocaD
et L6 N T-MOCA-10

0.8F I £ 14t = 0.20 ——T-MOCA-K10
=
( | 0.15
< 0.6 = L o 0151
|
04t Z20. 0.10
«;‘E 0.6
02t 0.4 0.05F
02
0 : i ‘ | N ‘ 0 . ‘ . ;
-100  -50 0 50 100 100 =50 0 50 100 100 =50 0 50 100
LB/ ‘ i /C ‘ /T ‘
(a) T-B K5 tan o- W HNZE (b) T-B PR A REM R — I I (¢c) T-MOCA A& tan o- i ZE
3.01 ——T-MOCA-0 0.16 ——T-MCDEA-0 351 ——T-MCDEA-0
——T-MOCA-10 | ——T-MCDEA-10 L —— T-MCDEA-10

L 250 —— T-MOCA-K10 0.14 ——T-MCDEA-K10 < 30 ——T-MCDEA-K10

g 0.12 g 25

2 20t - i,

S - z 0d0F S 201

I Lo = I

h 0.08 t

g 1.0 s e

g 0.06 | E Lo

0.5+ 0.04 | 05}
0 ‘ ; 5 0.02 ‘ ; ; i b . : :
1100 =50 0 50 100 100 =50 0 50 100 2100 =50 0 50 100
HEIC ‘ iE/C ‘ i/ C \
(d) T-MOCA T 7 filAgt & - i 2k (¢) T-MCDEA {4 tan o— i h 2k (f) T-MCDEA kR lAERT R — 52k
B5 PUMGM A &##Hy tan 0-i8 % wh &A=tk AR AL -8 W &
Fig.5 tan J-temperature curves and storage modulus-temperature curves of PU/HGM composites
100 1 1007 1007
80 80 80
g 8 g
M 60 b ¥ 60 L ¥ 60l
& o0 & o0 & o0
= = =
7 40 7§ 40 0§ 40
20 F 20 F 20 F
0 100 200 300 400 500 600 0 100 200 300 400 500 600 0 100 200 300 400 500 600

/T

/T {E/T

(@ T-B AR

(b) T-MOCA 1k &

B 6 PUMHGM & &## 89 TG # 2%
Fig.6 TG curves of PU/HGM composites

(c) T-MCDEA k%

&2 PUMHGM £ & 444 bt K9
Tab.2 Thermal properties data of PU/HGM composites

E 1/°C FHRERER(-80 °C)/MPa  15,,/°C  t4,/°C
T-B-0 -9.99 1080 282 397
T-B-10 -11.28 1767 286 401
T-B-K10 -12.20 1363 284 400
T-MOCA-0 434 2556 278 386
T-MOCA-10 11.69 2777 275 393
T-MOCA-KI0 695 2681 278 394
T-MCDEA-0 23.82 2455 279 383
T-MCDEA-10  -30.17 2743 279 398
T-MCDEA-K10 -35.50 3110 278 397
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Tab.3 Mechanical properties of PU/HGM composites

e Rrfl/MPa NP BRI, AR
100% 200% 300%

T-B-0 13.05£1.20 1.15 1.47 1.70 1556 65
T-B-10 4.27+0.30 2.06 2.54 2.93 581 69
T-B-K10 6.70+0.52 2.71 3.61 4.49 641 70
T-MOCA-0 43.76+3.25 15.94 19.95 24.94 584 91
T-MOCA-10 16.24+0.25 14.25 16.04 — 210 92
T-MOCA-K10 27.61+1.22 17.78 23.29 — 266 93
T-MCDEA-0 50.34+3.56 19.76 24.72 31.21 557 93
T-MCDEA-10 17.73+0.60 16.43 — — 168 94
T-MCDEA-K10 34.66+0.78 34.38 — — 173 94
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