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Study on wear properties of Fe-based alloy coating by laser cladding

SONG Jie , HUANG Yi,PANG Zhen-hua
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tute of Opties-Mechanics-Electricity Technology, Guangzhou 5100631, China)

Abstract: In order to investigate the tribological performance of laser clad coating on die steel, Fe-based alloy powders were
coated on 40Cr steel. The tests were carried out with as laser clad layers as upper samples and GCr15 steel as lower samples by
means of HT-500 wear tester. The morphologies of wear scars were observed with optical microscopy, and the wear width and the
depth of the samples were measured. With lubricant, when the load was 300g, the friction coefficient and wear rate descended
61% and 98. 7% respectively compared with that without lubricant, under the load of 500g, they declined 97.9% and 99. 8%
respectively. As the tests show, the wear performance with 300g load is better than that with 500g load under dry friction and the
laser clad layer is worn out seriously with 500g load. The friction coefficient, wear rate and wear width with lubricant is rather

less than that under dry friction with the same load. Phe wear processes are in steady state under the lubricant condition, without

running-in period.
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Table 1  Laser cladding processing parameters

processes power/kW  scanning speed/( mm -

™ !)  beam diameter/mm

preplaced thickness/mm pulse width/ms frequency/Hz

laser cladding 0.5 2~5 3

0.7~1.5 2.5 20
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Fig. 1 Schematic diagram of the wear tester

Table 2 Experimental processes of wear

normal load 300g ~ 500g
rotation speed 4481/ min
rotation radius 2mm

temperature room temperature
time (steady state) 60min
steel-ball diameter 3mm
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Table 3 Results of wear under dry condition

loading/g  mean friction coefficient  friction force/N wear width/mm wear depth/ pm wear volume/mm®  wear rate/ (mm® - mm~!)
300 0.444 1.332 0. 650 1. 096 0. 0962 2.85x1077
400 0.461 1. 844 0. 898 1. 630 0. 2548 7.53x1077
500 0.777 3.885 0.945 52. 706 1. 8578 5.5x107°
Table 4 Results of wear under lubrication condition
loading/g mean friction coefficient  friction force/N wear width/mm wear depth/pm wear volume/mm®  wear rate/ (mm’> » mm~!)
300 0.173 0.519 0.1545 2.43 1.287 x10 73 3.81x107°
400 0.119 0.476 0. 2005 2.81 2.814 x10* 8.33x10°°
500 0.016 0.08 0.2103 2.89 3.246 x 10 7 9.61 x10~°

MR 3, TEAH R B4 N [R) 1, EE SR P 45 2R
AR R B IR ) PR S BE AR BE BB R AR B 45

ACHR P BAT HIG AN AN, 500g B Y B IR 8
S 300g B} f) 48 £, B 451 BB 15 S AR 2 300g Y iy




348 3 Y

ROAR BESSEOEBEZERIEER 333

19.3 £, 37 ¥ FE 2 2 HOR R 82 1 4y 5| & 300g B 1)
175 f5H12.92 £, MK 4 F i, FERM M,
500g B+ (9 BE R 55 1 A2 300g B 1) 1. 4 3%, EE B B A S 15
AR 300g BF (¥ 2. 5 £, {H 5008 B9 F I BEHE R 5K
FIREE 143 5] H 300g B T [ 1 90. 8% #1 84. 6% , M
PRNEIESE T R &S T EBERRER TRE,
i B m# R ATE R, A R TSR B TR

FEAE G 5T BRI R R 2T B (A1 AR £k
At 2% LB 2 FRE 3

1.01
0.9
-£0.81 00g
S0l
3] 00
S0.51 A%
£0.41 7300g
20.34
0.2

0.1

0 10 20 30 40 350 60
#/min

Fig.2 The variable trend of friction coefficient with load and wear time

under dry friction
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Fig. 3 The variable trend of friction coefficient with load and wear time

under lubrication
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Fig. 4 The variable trend of friction coefficient with load and wear time
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