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Table 1 Chemical composition requirements of cylinder liner W /%
C Si Mn P S Cr Mo Cu
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Fig. 2 Cylinder liner speckle
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Fig. 5 D-type graphite morphology in cylinder liner
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Fig. 3 Speckle and normal tissue and their
contact surface defects
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Fig. 1 Outline of cylinder liner blank
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Fig. 4 B-type graphite morphology in

cylinder liner
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Fig. 6 Ternary phosphorous eutectic - carbide composite structure
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Fig. 7 White spot microstructure
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Fig. 8 White spot and normal microstructure
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Fig. 9 The energy spectrum analysis diagram of white spot area
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Fig. 10 The energy spectrum analysis diagram of normal area
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Table 2 Chemical composition after adjustment W /%
C Si Mn P S Cr Mo Cu
3.05~32 1.75~1.85 0.6~0.7 04~05 0.06 ~ 0.08 0.2~0.25 0.2~0.3 05~0.6
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ST HIHEE T T R M T TR AL Table 3 Mechanical properties of cylinder liner after

chemical composition and technics adjustment
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Improvement Measures of Micorstructure and Properties of Large Engine
Cylinder Liner

GUO Min, WANG Min-gang, LI Fei, GONG Xian-hui, WEI Rong
( Shaanxi Diesel Engine Heavy Industry Co., Ltd., Xingping 713105, Shaanxi, China )

Abstract:

By dissecting the cylinder liner layer by layer and analyzing its microstructure, it was concluded that
the reason for the cylinder liner having low tensile strength is that the cylinder liner has the macro
segregation defect and there exist B-type, D-type graphite, coarse phosphorus eutectic and white spot in the
microstructure. The formation mechanism of white spot and abnormal structure was analyzed. By adjusting
chemical composition, increasing carbon equivalent properly, adopting silicon-manganese-zirconium type
high-efficiency instantaneous inoculant and new coating, preheating mold sleeve and gating system before
pouring, properly increasing pouring temperature, strengthening water cooling after filling, etc., white spots
and abnormal structure were eliminated, and the qualified rate of mechanical properties of cylinder liner was
increased from 60% to 98%.
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