54455 T T B o ok N Vol.54, No.7 199
2026 47 H ENGINEERING PLASTICS APPLICATION Jul. 2026

doi:10.3969/j.issn.1001-3539.2026.07.023

z;b.uﬁﬁﬂc TPEEFAEB R E SRR ASELFI A=K

Bl RER, BEMR, BRLA, KIES, R, BRiEE, T3’
(I.Efjil:jt%ﬂﬂﬂ%'%J_ﬁ%l&,iU}i 030051; 2. KB TAb2EBER R TR ZR, KB 0300085
3 WITRRE RSB A BB AT R A F] L Wi LT3 315700)

FEEE . A Sl M T B 3R PR (TPEE) 4 24K P R O SR a2 4k (MVQ) 2 & A8, R ARMEARANET
TPEE/MVQ # # 1 3h X AL A I(TPSIV), B 2eH B T REE B st A4 A S5 &%uﬁmﬂ IRE R R R,
TR AL A ah bR R Si-H/A 2R IR 2 B SIFH S MVQ T A a2 101, 2R R T
A EACH B B (53107 °~25x10 )% LA IR F B M5 S sl A MR e TR S0 R A, 4
R A, % TPEE/MVQ i 2 1t 4 60:40 B, ﬂ?’H‘E‘%ﬁ"ki] 5 5% B 0 ) BRI AR S 9 BR A AR (AR A% A 110.09°),
Y e A AEALH R B A 15%10 B, A HHaz A b b AR 34 3% 3K 12.2 MPa, B7 5L 40 K 3K 803%, AR B T2A, 15k
Ak 16.3 g/10 min, IEE E 4 5.06x107° mol/cm‘ P MBI IR I Z £ 356 °C, %A FK9.3%, ML L T
BB ESM AR, 15310 R IR ﬁf%ééﬁﬂsm | K42, SR AR MR AR T P BB 3 4 00 S S L My, P AR
Sd A RAF, iR G0 N 8 L AR R AR ST B, 15X 1078 T I RE 5 R AT H 09 SARARAL A A E
AR &b ik TPEE/MVQ #4785 mﬁxa’a Eﬁz‘ud‘ 5 T ERACTAE T B IRIE

F4RR BT S BRP IR T O ML ; B AL A AR AL A ; R

FESES: TQ334  XHFRIZE: A XE4HS:1001-3539(2026)07-0199-10

Optimization of platinum catalyst dosage in dynamically vulcanized TPEE/silicone rubber composites
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Abstract : Thermoplastic polyester elastomer (TPEE) was used as the matrix and methyl vinyl silicone rubber (MVQ) as the
dispersed phase to prepare TPEE/MVQ thermoplastic dynamically vulcanized silicone rubber (TPSiV) by using dynamic vulcaniza-
tion technology in this study. Firstly, the effects of different rubber-to-plastic ratios on the mechanical properties and surface wettabil-
ity of the composites were investigated to determine the optimal rubber-to-plastic ratio. Based on this, using a hydride-functionalized
silicone (Si-H)/platinum catalytic curing system with a fixed molar ratio of Si-H to MVQ vinyl of 1:1, the effects of the amount of
platinum catalyst (5x107°—25x107) on the crosslinking density, microstructure, mechanical properties, thermal stability and process-
ing flowability of the composites were systematically studied. The results show that when mass ratio of TPEE to MVQ is 60:40, the
material exhibite excellent hydrophobicity (contact angle 110.09°) while maintaining a certain level of mechanical strength. When
platinum catalyst amount is 15x107°, the composites exhibite the best overall performance:tensile strength reach 12.2 MPa, elonga-
tion at break is 803%, hardness is 72A, melt flow rate is 16.3 g/10 min, crosslinking density is 5.06x10~° mol/cm’, the initial ther-
mal decomposition temperature increase to 356 °C and residual carbon rate reach 9.3%. Torque curve and crosslinking density analy-
sis indicate that 15x107° is the key catalyst amount for the crosslinking reaction to approach completion, at which point the silicone
rubber phase forms a dense and uniform three-dimensional network structure, the phase interface is well bonded, and the dispersed
phase particles are small and uniform. Comprehensive performance and cost analysis show that 15x107° is the optimal catalyst

amount to achieve a balance between performance and cost. This study provides a theoretical basis for the formulation design and
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process optimization of high-performance TPEE/MVQ thermoplastic vulcanizates.
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Tab.1 Mechanical properties of TPSiV composites with different rubber-plastic ratios

Rubber-to-plastic ratio Tensile strength/MPa  Elongation at break/% Modulus 2;:4;20% strain/ Modulus 2;:43})(;0% strain/ geg:rn::;
TPEE:MVQ=100:0 19.5 588 6.2 9.4 85
TPEE:MVQ=90:10 15.7 794 45 7.2 82
TPEE:MVQ=80:20 12.7 729 4.0 6.5 78
TPEE:MVQ=70:30 8.2 616 3.1 54 72
TPEE:MVQ=60:40 44 415 2.5 4.1 65
TPEE:MVQ=50:50 1.7 127 1.6 - 53
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Fig. 3 Tensile stress-strain curves of TPSiV composites with different

rubber-to-plastic ratios
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Fig. 5 Tensile stress-strain curves of TPSiV composites with different

catalyst contents
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Tab.2 Mechanical properties of TPSiV composites with different catalyst contents

1 0, 0,
Platinumcatalyst dosage Tensﬂ;[s;;ength/ Elongation at break/% Mo‘:;t:;;\tdg;o & Moillr];i/?\t/[;(? & Ztgli? MFR/[g*(10 min) ']

0 44 415 2.5 4.1 65 423
5x10° 3.1 264 2.1 3.1 61 27.0
10x10°° 7.0 571 3.0 4.7 69 21.5
15x10°° 12.2 803 29 4.8 72 16.3
20%10°° 12.4 789 29 4.8 70 14.6
25x10°° 12.2 730 2.9 5.0 72 13.1
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