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Study on the Casting Technology of Knuckle Castings for
Railway Freight Cars

LIU Yuehui, FAN Chao, WANG Huming, MA Yanwei, GONGYE Mingzhe,
WANG Rui, QIANLI Geer,GAO Haiyan

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

Abstract: In traditional pouring systems, molten steel flowing through a sand mold easily undergoes sand washing, which
leads to sand inclusions, surface water marks and other defects when the liquid material is unstable. In traditional exhaust
systems, floating sand easily forms in the airway after the air hole is drilled, resulting in sand inclusion in the casting.
When cutting the air hole of the casting body, it is easy to cut the casting to form a lack material defect. To continuously
improve the internal and external quality of knuckle castings for railway freight cars, a number of measures, such as
adopting double-pass double-injection pouring cups, improving pouring methods, designing integrated splicing refractory

runners, testing grid exhaust valves, testing multiple types of sand, and optimizing special sand box tooling, significantly

improves the quality of the knuckle, increasing the qualified rate from 82% to over 96%.
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inspection site
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Fig.3 Single hole conical pouring cup and general molding flask
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Fig.5 Integrated splicing refractory runners
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Fig.6 Mold drawing of the embedded integrated splicing runner
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Tab.1 Comparison of the pouring rates

Heat number 1 2 3 4 5
Fask number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Pouring rate/s 42 43 39 40 38 42 40 32 35 37 40 35 38 41 37
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Tab.2 Parameters of coated sand

Bending strength

Ultimate tensile Hot bending
Heat  Gas release at room
strength at room strength
number /(mL-g") temperature
temperature/MPa /MPa
/MPa

1 12.6 3.8 8.3 4.5

2 15.7 4.6 10.0 1.4

3 15.6 3.5 8.1 43

4 16.6 44 9.3 1.3

5 16.7 45 9.6 1.6
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Fig.9 Special sand box tooling
PRI 5 A A E ) A RO 2 320
Xof 1 £ T A 1R MR O BE AL Bk B 2 7 AR I T
#L33t 16 18, 25 E K ] 4 5 4 9 T 4 2
LSRR B SRR SRS R 82% 4R
FN T 96%LA I, BTl 45 KA T2 it AT
TSR, AR BT 7= 6 B R A T

P10 12t i) 440 35 5 1 9 3 20 2L 30 < (a) B-B &1 ; (b, ¢) C-C # 1
Fig.10 Dense structure of the trial-produced knuckle castings: (a) B-B section; (b, ¢) C-C section
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