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A New Kind of Tie Plate Under Iron Sheet
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Abstract: To reduce the stiffness of the fasteners and meet the requirements of high
flexibility of ballastless track, a new kind of tie plate under iron sheet, named part bearing
groove tie plate, was designed. By using the finite element method and Mooney-Rivlin model
of super elastic elements, a calculation model, consisted of the elastic plate, the iron
pallet and the concrete bearing, was established, which was used to analyze the impaction
by number and size of the vertical and horizontal grooves, Shore A hardness of rubber on
the force of tie plates and the elastic plate stiffness. Then, the pad size was determined

and the calculated results were compared with the measured data.
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Fig.1 The ordinary vertical groove tie plate

2 BB SORATEBUGEREAR

Fig.2 The part bearing groove tie plate
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The finite element mode of the elastic plate

Fig.3
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Fig.4 Sizes of the elastic plate
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Tab.1 Calculation results of different

horizontal grooves

T 1) A g Wi g/ B KEE N )
/mm (kN/mm) /MPa
6 26.69 2.05
9 25.88 2.13
15 22.60 2.43
21 19.50 2.86
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Tab.2 Calculation results of different groove

depths
H R /mm Wi EE/ (kN/mm)D I KAE RN 1 /MPa
5 26.60 2.82
6 24.21 2.69
7 21.19 2.55
8 19.50 2.86
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Fig.5 Analysis of the number of the vertical

grooves
Pl 5 223, BEFE AR VA B H g n, st R
DI 8 A ARG, e DA A8 2 o TR B o, X el #4
P LA S 9 R VA R A R e IR R R T T
RN, WA NIBER WA . MR T LUE H,
LS R 2520 N F7 2 3MPa 1R S o 18 5 i 45 2 W1
B g /N AT BLIA 3 19.2 kKN/mm.
2.3.4  RRIBAEE SE oy Hr
A K1) VA R R 95 Dl 21 mm, G 1) VA R IR) B
12 mm, SFHTRIHARES A EJS 530N 65+ 70, 75+ 80
1 85 &5 5 Ml BEAT AT BRTC AT, TR A5 IR U3 3 s o
=3 AEEFEERITESER

Tab.3 Calculation results of different

hardnesses
HBIC A B WIEE/(KN/mm) B K A5 30N J)/MPa
65 13.34 3.34
70 18.45 2.93
75 19.50 2.86
80 20.47 2.86
85 21.35 2.85
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Tab.4 Analysis of the strength and coordination

of the elastic plate
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Fig.6 The figure of displacement vs load of the
elastic plate
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