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Development of High Hardness, Environmental Protection and
Corrosion Resistant Diesel Engine Cylinder Liner

MENG Chao
(Jiaozuo University, Jiaozuo 454003, China)

Abstract: Ni-P composite plating on the surface of the cylinder liner can improve the corrosion resistance of the cylinder
liner, but it increased the cost of the product. The precious metal nickel was removed from the common bainitic cylinder
liner materials, and the proportion of other components was adjusted to reduce the cost of the product on the premise of

keeping the materials properties unchanged. The results show that with the surface strengthening treatment, the cylinder

liner has high hardness, strong corrosion resistance, low production cost, and can prolong the engine life.
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Fig.4 Test bar size
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Tab.1 Design table of alloy cast iron composition with high cost performance

KBRS c Si Mn P S Cu Mo \Y Ti
1 2.0~3.0 1.2~2.0 0.5~1.0 0.2~0.6 <0.12 0.8~1.5 0.5~1.2 0.04~0.10  0.04~0.10
2 25~3.0 1.4~2.0 0.5~0.9 0.2~0.5 <0.08 1.0~1.5 0.5~1.1 0.04~0.10  0.04~0.10
3 2.5~3.0 1.5~2.0 0.5~0.9 0.2~0.5 <0.08 1.0~1.5 0.5~1.1 0.04~0.10  0.04~0.10
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Tab.2 High cost-performance alloy casting process design table

RRHS KK/ Wok/s &R /s FE (/min) REFEE /mm R /C HEEE/C —KEH%) —KFHE®%) TBEAL/mm
1 10~15 10~35 100£10 1350~1450 0.7~1.0 400~450 <850 0.5~0.8 0.10 106~107
2 10~15  10~35 100£10 1350~1450 0.7~1.0 400~450 <850 0.5~0.8 0.10 106~107
3 10~15  10~35 100+£10 1350~1450 0.7~1.0  400~450 <850 060 0.10 106~107
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Tab.3 Comparison of mechanical properties

RE  HUHLEE /MPa # PRI /GPa i e B
w5 bR HR Y e &R FY YN E(HB)

41547 155.43

1 =379 405.48 41547 (130~160) 152.10 14532 Y 309
42547 12842
422.28 154.24

2 =379 43547 427.61 (130~160) 159.00 156.14 Y 320
425.07 m
436.88 156.01

3 =379 430.07 441.06 (130~160) 153.50 155.12 Y 332
456.23 R
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Tab.4 Comparison table of alloying element content

L£RITE G Si Mn P S Cu Mo \Y% Ti Ni
K51k 2.5~3.0 1.5~2.0 0.5~0.9 0.2~0.5 <0.08 1.0~1.5 0.5~1.1 0.04~0.10  0.04~0.10 0
EEN KKk 2530 1.5~2.0 0.5~0.9 <0.1 <0.08 0.2~0.5 0.5~1.1 0 0 12~1.5
FE, i o] AL
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