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Table 1 Chemical composition of the EMD cylinder liner castings Wg /%
Cc Si Mn Cr Mo Cu P S
3.1~3.6 1.8~2.4 0.5~1.0 0.3~0.6 0.4~0.7 0.6~1.2 <0.15 <0.15
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Fig. 1 Three-dimensional structure diagram of the EMD cylinder liner
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Fig. 2 Casting process diagram of the EMD cylinder liner
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Fig. 3 Simulation of the casting process of the EMD cylinder liner
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Table 2 Chemical composition of the first batch
castings Wg /%

C Si Mn Cr Mo Cu P S
327 186 063 044 050 089 =<0.029 =<0.084
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Fig. 4 Appearance quality problem of the lower position of the casting

E5 E=UERIAE
Fig. 5 Shrinkage of the flange position
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Fig. 6 Eccentricity of the @8 mm water hole
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Fig. 7 Schematic diagram of the improved casting process
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Fig. 8 Sand core assembly after improved
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Fig. 9 Simulation results of the filling process of the casting after improved process
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Fig. 10 Simulation results of the solidification process of the casting after improved process
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Fig. 11 Schematic diagram of new ceramic core bone with #8 mm water hole
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Fig. 12 Penetration inspection structure
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Fig. 13 @8 mm water hole with uniform hole wall
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Table 3 Chemical composition of the small batch castings
Wg /%

C Si Mn Cr Mo Cu P S
320 184 065 045 050 09 =<0.028 =0.080
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Table 4 Performance test results of the body and test rod
with furnace of the EMD cylinder liner
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Casting Process Optimization of Cylinder Liner of EMD Diesel
Locomotive

YANG Zhi-gang, ZHANG Zhong-teng, MU Yan-qing, LING Zhen-hua
(CRRC Qishuyan Locomotive & Rolling Stock Technology Research Institute Co., Ltd., Changzhou213011, Jiangsu, China)

Abstract:

EMD cylinder liner is used in EMD diesel locomotive. It forms a combustion chamber with piston and
cylinder head in the engine assembly. The working condition is very bad. Its casting quality directly affects the
overhaul cycle and power stability of the whole machine. EMD cylinder liner belongs to cylindrical alloy iron
castings with complex structure. In this paper, the casting process was of the EMD cylinder liner designed and
improved. Through innovative casting process, the technical problems such as unqualified magnetic particle
flaw detection, micro porosity and 8 mm hole deviation were solved. The casting process had high yield, and
was suitable for batch production of the cylindrical iron castings with complex structure.
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