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Study on the effect of TPEE material hardness on
mechanical properties and static stiffness of rail plate

Xiang Yan, Jiao Deng
Zhuzhou Times New Material Technology Co.LTD, Zhuzhou 412000, China

Abstract: In this paper, the basic mechanical properties of TPEE materials with common hardness are studied. The
corresponding rail plate are prepared, which sampling performance and static stiffness are tested, and the effect of hardness of
TPEE materials on cushion properties is analyzed. The static stiffness simulation model is established, and the stiffness of the
product is simulated and analyzed. By comparing the simulation results with the static stiffness test results, and the simulation
parameters are adjusted, the elastic modulus simulation formula of commonly used hardness TPEE material is obtained, which
provides important guidance for the development and engineering application of TPEE plate.
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Fig 1 Hardness and tensile strength curves of materials
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Fig 2 Hardness and elongation at break curves of materials
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Fig 3 Hardness and 200% tensile stress curves of materials

45 TR G WAESS T AR P R B/, I TPEE
SR, PILHARR S b2 kA0, #EY
Wi A il i RS BAT ZEOCE B, o T AR
LR BET, 20T TPEE PRI AR A, XRERTF R B
HERHEFE L.

17



@ Universe
Scientific Publishing

Modern Chemical Industry, EiX4k I.(5)2022,4
ISSN: 2661-3670(Print) 2661-3689(Online)

24

224+

20

-

—_ " .
218} s
(-]
< 1.6
€
&

14}

124

1.0 1 I I i

35 40 45 50 55 60

Hardness (Shore D)
4 MPHEESWEEHLE
Fig 4 Hardness and shrinkage rate curves of materials
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Fig 5 sample of rail plate
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Fig 6 Hardness and tensile strength rate curves of rail plate
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Fig 7 Hardness and elongation at break curves of rail plate
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Fig 6 Hardness and 200% tensile stress curves of rail plate
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Fig 9 Hardness and static stiffness curves of rail plate

3. # R ESHI S

HIT BT AR T FREsH, 45 G ali s T 1/4
R, ARAE T HAR A I B I 25, B LA I
B TIPSR, TR S R, S iy B
HRIGNE 10 FiR

Ik

|ET R
TR
IR

E10 HTERHEZED
Fig 10 simulation model of rail plate
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Table 1 elastic modulus fitting table
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1# | 2# | 3# | 4# | 5# | 6#
A BE /Shore D 57 | 55 [535| 52 | 51 | 48
MRS/ (KN/mm ) | 88.6 | 78.4 | 68.5 | 64.2 | 57.5 | 49.5
PR/ (MPa) | 165 |145.2] 125 [116.5]|103.5| 89
. {4,
o a
TH | S# | o# | 10# | 11# | 12#
i BF /Shore D 455 | 435 | 42 | 40 | 38 | 37
I R mm . 32. . . Wi .
HRIEE / (KN/mm ) | 42.1 | 32.5 | 29.0 | 24.5 | 21 19.6
SPERSE /) (MPa) | 755 | 61 | 525 | 42 | 36 | 32
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Fig 11 Hardness and elastic modulus curves of rail plate
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Table 2 physical property of rail plate

Fr TiH L& fabr | gk
1 BR/R D HUAH i3 44+4 | GB/TS31
2 PR B MPa =18 GB/T528
3 BN TN GIRNES % =600 | GB/T528
4 | 200% 1N 7 MPa =11 GB/T528
5 | ERIEE | SPERHL | KN/mm | 30 ~ 40 | TB/T 2626
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Fig 12 static stiffness curves of rail plate
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