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Casting Process Design and Application of a New Type of Chain Coupler

LIU Yuehui, DU Zhigiang, WANG Huming, FAN Chao, HAN Bao, QIAN Ligeer, LI Weiguo,
LIU Jiang, WANG Rui

(Inner Mongolia First Machinery Group Co., Ltd., First Branch, Baotou 014032, China)

Abstract: The new type coupler with chain link connection was a new type of differential coupler, which had the ad
vantage of curve lateral flexible swing. It was mainly used in North American rolling stock. It was an important part
of rolling stock parts system. According to the product structure, design requirements, technical difficulties and
functional requirements of the new chain coupler, casting CAE simulation technology was used to optimize the casting

process design. The new chain coupler has been successfully trial-produced. through product testing, the mass supply

has been realized.
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Tab.1 Main technical parameters of locomotive couplings

1 B /mm 860x419%x375
2 HE E 24

3 - FHALEE /mm 205.6,, .84

4 FEHFLRF /mm 67+3.2.200,
s R 1 R /mm 665
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A M ER SRR AT G S-106 FRifE 10A R
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()2 oy EoR R B M-201, IL3E 2,
2 UERS w(%)

Tab.2 Chemical composition requirements
C Mn P S Si
C % ,D 941 E 94N 0.32 1.85 0.04 0.04 1.50

(2) M P REER MK FE ASTM A370, L3 310,
(3) 2 25 3 24328 58 A1 G A 98 o 7 A 4 06 ) R
BRI ASTM A370, U3¢ 400,
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Fig.1 New chain coupler
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Tab.3 Material performance requirements

BURLIR A /MPa JE a5 /MPa A (%) I IR (%)
E % 872 689.5 14 30
FAPSHHRREMEELEETIHENRE
Tab.4 Temperature of dynamic tear test and plastic
transition test without extension
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Tab.7 Requirements for static tensile verification test of
coupler and knuckle

/S AT
- ” e /N R T /KN
A /kN e KB /mm
By 1778 0.76 2890
(AR 3111 0.76 4 000
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Tab.8 Maximum importance rating
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Tol 2 A
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Tab.5 Specified temperatures for impact tests
2l R /C Uiy
E % —40 27
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Tab.6 Hardness requirements
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Fig.2 Internal solidity section cut location
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Fig.3 Process flow chart
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Fig.4 Design of pouring system Fig.6 Integral core of coupler
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Fig.7 Coupler shank core
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Fig.5 Coupler metal pattern plate showing a riser at each ends
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Tab.9 Coupler heat treatment process

Ry THER RER SRR BT
B /C I8 /min & /C FawN: ]
) 7K¥% =15 min
VE K <750 230~730 920x15 235~300 . 5
(7K 15~50 °C)
=120 540~595 235~300 =% =150 min
120~150 135~165 %% =150 min

[A] /min

PR <450
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