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Tribological Behavior of Fe-Based Alloy Coating Formed by Laser Cladding
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Abstract In order to investigate the tribological performance of laser clad coating on die steel, laser cladding
techniques were adopted with Fe-based alloy powders. The tests were carried out by using laser clad layers as upper
samples and GCrl15 steel as low samples with HT-500 wear tester. The morphologies of wear scars were observed
with optical microscopy, and the width and the depth of the wear samples were measured. In the meantime, the
wear rate was calculated theoretically. Under dry sliding condition, As the tests shown, friction coefficient

decreases with the load increasement gradually, and then increases. And the wear performance of 300 g load is

)

better than that of 500 g load under dry sliding condition. Under lubricant condition, with the increasement of load,

the friction coefficient decreases gradually.

smaller than those under dry friction with the same load.
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And the friction coefficient, wear rate and wear width under lubricant are
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Table 1 Laser cladding processing parameters

Processes Laser cladding
Power /kW 0.3~0.5
Scanning speed /(mm/s) 2~5
Beam diameter /mm 3
Preplaced thickness /mm 0.7~1.5
Pulse width /ms 2.5
Frequency /Hz 20
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Table 2 Experimental parameters of wear

Normal load /g 100~500
Rotation speed /(r/min) 448
Rotation radius /mm 2
Temperature Room
Run in time /min 10
Steady state time /min 50
GCrl5-ball radius /mm 3
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Fig. 1 Schematic of perfect laser cladding layer
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Fig. 2 Schematic of laser cladding layer with defect
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Table 3 Results of wear under dry friction

Loading Friction coefficient Friction force Wear width Wear depth Wear volume Wear rate
/g Variation range Mean values /N /mm /pm /mm® /mm® « m"
100 1.5~1.648 1.574 1.574 - - - -

150 0.79~1. 146 0.968 1.452 - - - —
200 0.842~0.972 0. 907 1. 814 — — — —
250 0.791~1.013 0.902 2.255 — — — —
300 0.431~0.457 0. 444 1.332 0. 650 1. 096 0.0962 2.85X1077
400 0.439~0. 483 0.461 1. 844 0. 898 1. 630 0.2548 7.53X1077
500 0.639~0. 914 0.777 3. 885 0.945 52. 706 1.8578  5.50X10°°
4 W EEANT MBS R
Table 4 Results of wear under lubrication condition
Loading Mean friction Friction Wear width Wear depth Wear volume Wear rate
/g coefficient force /N /mm /pm /mm’® /mm® « m !
300 0.173 0.519 0. 1545 2.43 1.287X107° 3.81X1077
400 0.119 0.476 0. 2005 2.81 2.814X10° 8.33X10°°
500 0.016 0. 080 0.2103 2.89 3.246X107° 9.61X107"
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