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Study on Improving Fatigue Life of Coupler Knuckle

YANG Shouyan', HAN Bao?, WANG Huming?, ZHANG Aiyuan’, WANG Rui’

(1. Baotou Vehicle Supervision and Manufacture Project Department of China Railway Hohhot Bureau Group Co., Ltd.,
Baotou 014030, China; 2. Inner Mongolia First Machinery Group Co., Ltd., Baotou 014030, China)

Abstract: The fatigue properties of coupler hook tongue were studied by analyzing and comparing performance and
microstructure of E-grade coupler hook tongues which produced by different processes. The effects of composition and heat

treatment on the fatigue performance of the hook tongues were pointed out, which provided a research direction for

improving the comprehensive mechanical properties of the hook tongue.
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Fig.1 The three-dimension diagram of knuckle
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Tab.1 Chemical composition of grade E steel

C Mn Si P S
<032 <185 <0.40 <0.04 <0.04
R2E HWAF MR

Tab.2 Mechanical properties of grade E steel
BrhrsmE  JEIRERAE MR BTmEIEEE bl ik

/MPa /MPa (%) (%) /1
=827 =690 =14 =30 =40 (-40 C)
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Tab.3 Chemical composition of knuckle B

ftk € Si Mn S P Cu Ni Cr Mo Al

1 027 027 1.26 0.01 0.009 0.10 0.52 044 0.28 0.045
#2024 037 1.36 0.012 0.003 0.05 0.53 043 0.21 0.031

Horp 75 2 SR A A 00 4050 Rk LA AR R
SRR RS BRI AR BLEDR 10~20 kg 40 b 2k

AR, JF me &0 B b AR a AR AE 0.025% ~
0.040% ., AEHY N RER LS | R AL 7E N
HFMA 0.05%~0.08% 1) # 1
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Tab.4 Heat treatment and physical properties of knuckle

45 LT R./MPa R./MPa A(%) Z(%) kJT-40 C Ik 4 Ja e 2= PALE T Y
970 875 18.0 49.5 50 890 ‘C ¥k +550 "C Al k
B 1 935 840 18.0 52.0 40 VA% 5 % 890 C ¥ k+570 C [l 2k
885 785 20.0 54.5 50 890 C ¥ Kk +590 C Il 2k
970 845 18.5 52.0 80 910 C ¥ Kk +550 CIrl k.
B2 935 835 20.0 54.5 82 M4 F 1.5 % 910 ‘C ¥ K +570 C Al k
885 775 22.0 59.5 102 910 C ¥k +590 C [l k

&2 kR AL
Fig.2 The microstructure of specimen 1 and 2
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Tab.5 Frequency Statistics of fatigue test
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Fig.3 Position and images of break 1
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Fig.4 Position and images of break 2
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