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Influence of the Length of Thread Engagement on the Strength of Rail Bolt

LI Xiang, XUE Qiang, MIAO De-hua
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: By using finite element contact analysis method,the influence of the length of thread engagement on the strength
of rail bolt was analyzed. Through changing the length of thread engagement of rail bolt and carrying on the finite element
contact simulations,the quantitative research of stress distribution within the rail bolt was completed. And through which,a

theoretical foundation for the realization of lightweight of rail bolts and nuts,and the reduction of manufacture costs was

provided.

Keywords: rail bolt; length of thread engagement; finite element analysis; fatigue strength
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Fig.1 Joint schematic diagram of the rail bolt
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RIS T JCaE 2 #% I LRIEE 55 cm . 60 kg/m
I S B D (R M R RV N AR Y R
Sk 10.9 i B 26 2 43k 84, R BER F 20 MnTiB,
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FITARS LE A 0.28, sl 210 GPa; SRk H 8 —
FAUREL, FEAR TS W SCHR[3]. SNBPUIRAS ) SEAR 54
K2 s AR EE N 150 mm, $280K EEH 60 mm,
INFREAE N 24mm , BB EE R 3mm , B2 p gl
22.051 mm. BRFRIBCHE 1) HADZE A S50 WL SCHR[4].
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Fig.2 Main parameters of rail bolt
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Fig.3 Geometric models of different length of thread
engagement
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Tab.1 Mesh data of different length of thread engagement

Ji &K B /mm HIHH o EH
9 45780 46 750
12 46 596 47 566
15 47557 48 531
18 48330 49 301
21 49393 50368
24 50088 51063
27 50906 51882
30 51865 52 841
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Fig.4 Meshing model example
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Tab.2 Maximum Von Mises stress and their positions

et K fmm B TAER S/ TR TAER I 8
MPa (Y [ ) /mm
9 47.029 13.218 8
12 32.610 24.562 5
15 32.718 27.562 0
18 33.697 30.562 0
21 33.192 33.562 0
24 33.955 36.562 0
27 33.668 39.562 0
30 33.580 42.562 0
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Fig.6 Stress contours of different length of thread
engagement
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