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Research of Life Elongation of Friction Pair of Cylinder
and Piston Ring by Laser Hardening

LIAO Zhong-liang ZHANG De-yuan ZHOU Zhe
FU Qing-feng ZENG Wei-jun
(R &D Center of Laser Technology, Jiangxi Academy of Sciences, Nanchang 330029)

LUO Wen

Abstract The pairs of cylinder and piston ring of internal combustion engine made by gray cast and alloyed cast
respectively by laser quenching were optimized. Wear experiments with enough lubricates showed that the best pair of
laser hardening cylinder and piston ring is cylinder alloyed with phosphor, Chromium and molybdenum with piston ring
alloyed with Chromium, molybdenum and copper which has much lower wear velocity than that without laser hardening.
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Table 1 The composition of different materials

Material C Si P S Alloying elements
HT300 (A,) 2.8~3211.3~1.7] 0.8~1.1 <9.2 <0.12 i
P-Cr-Mo cast iron (A,) 3.1~3.4 | 2.2~2.6 | 0.5~0.8 |0.55~0.80| <0.1 Mo:0.25,Cr:0.45
Mo-Cr-Cu cast iron (B, ) 2.8~3.2 | 1.6~2.0 | 0.9~1.3 |0.25~0.40| <0.1 Cu:0.9,Mo0:0.45,Cr:0. 5
W-V-Ti cast iron (B,) 3.6~3.91 2.2~2.5 ]| 0.6~1.0 1 0.3~0.6 <0.1 Ti:0.1,W:0.3,V:0.15
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Table 2 The hardness of different materials before

and after laser quenching
Material Hardness as cast Fowiown l?y -
hardening
HT300 (A,) HBS 200~240 | HV, , 550~680
P-Cr-Mo cast iron(A,) | HBS 240~280 | HV,, 730~860
Mo-Cr-Cu cast iron(B,) | HRB 96~107 | HV,, 610~720
W-V-Ti cast iron(B,) HRB 100~102 | HV, , 680~890
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Fig.1 The profile of friction coefficient of different
pairs of cylinder and piston ring
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Fig.2 The profiles of wear velocity of general cast irons
cylinder pair with different piston rings
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Fig.3 The profiles of wear velocity of P-Cr-Mo cast iron
pair with different material of piston rings
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