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Laser Cladding for Piston Rods of Hydraulic Jacks

CHENG Xiang-bang, MENG He-chao, ZHANG Zi-qiang

(Zhengzhou Coal Mining Machinery (Group) Co., Ltd, Zhengzhou 450016, China)

ABSTRACT: The research progress of laser cladding for piston rods of hydraulic jacks, including material system, corrosion
resistance, wear resistance, hardness, fatigue property and cladding efficiency, was reviewed. Evaluation methods, performance
parameters and influencing factors of corrosion resistance of common cladding layer on piston rods were discussed. Various
tests indicated that dilution and surface defect of cladding layer had adverse effect on corrosion resistance. Surface defects
should be controlled through cladding processing and detection means should be improved. Wear mechanism and evaluations
methods were analyzed, and the emphasis was laid on the wear resistance of common cladding layer under three-body and
two-body abrasive wear, respectively. It was found that requirements for coating hardness were different under different wear
condition; the coating hardness should not be increased deliberately to guarantee wear resistance in second phase strengthening
method since second phase hardening might reduce corrosion resistance. Abrasive wear should be prevented through structural
design and maintenance. Under this premise, proper coating hardness should be 450HV. Fatigue life reduction after laser clad-
ding was caused by residual tension stress and surface defect. Due to beneficial effects of work-hardening on stress status and
coating hardness, study on fatigue life should be enhanced to accelerate application. It was a new research orientation to improve
cladding efficiency by reducing thickness of cladding layer at low dilution rate.
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Fig.1 Cross-sectional view of hydraulic jack
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Tab.1 The common used coating materials for pistons rod of hydraulic jack wt%

Grade

The main chemical composition

Materials

Fe Cr Ni Co Mo
Ni-based Inconel 6251161 <5.0 20 ~ 23 Bal. <1.0 8~ 10
Stellite 6! 27~32 Bal.
Stellite 211517 26~29 2.0~3.0 Bal. 45~6.0
Co-based ) 1619
Ultimet!'* ! 3 26 9 Bal. 5
Micro-Melt® CCW!!32% <2.0 28 10 Bal. 5.5
43119 Bal. 16 ~ 18 1.5~2.5
Fe-based s
316L1Y Bal. 16~ 18 10~ 14 2~3
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Fig.3 CPT determination for Inconel 625 coating in 6% FeCl;
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Fig.4 CCT determination for Inconel 625 coating in 6% FeCl;
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