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Wear behaviour and microstructure of laser processed
low carbon steel surface with chromium plating

Huang Yong

(Wuhan Institute of Hydraulic and Electric Engineering)

Abstract: To improve the surface performance, a 2. 5kW CO, CW laser has been
used to modify the surface microstructure of low carbon steel. The surface microstruc-
ture depends upon the processing parameters. By using a scanning microscope to ob-
serve the surface wear behaviour, it is found that laser radiation and rapid solidification
can greatly improve the surface microstructure and increase surface hardness and anti-
abrasion.
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Table 1 Normal compositions of base material

element C S Mn P Si

amount wt% 0.15 0.10 0.78 0. 035 0.2
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Table 2 Laser-processing parameters and experimental results

nitial coutng

base Mmaterul

chromium laser-processing conditions melted hardness roughness
specimen thickness power speed energy density * depth of LAZ" " K.
(pm) (W)  (mm/min) (J/mm?) (mm) (Hv—200kg) (10~ %in)
Ay 29~30 1200 270 121.2 0.399 503~539 395. 4
A, 29~30 1200 360 90. 9 0. 283 516~564 271. 4
A 29~30 1200 600 54. § 0.170 451~467 180. 7
B, 30~31 1600 360 121.2 0.423 516~558 346. 2
B. 30~31 1600 480 90.9 0. 366 524~567 208.5
B, 30~31 1600 600 72.2 0.223 464~500 192.7
Ci 30~32 2000 450 121. 2 0. 430 523~557 271. 4
C. 30~32 2000 600 90. 9 0.368 527~564 246.5
Cs 30~32 2000 750 72.7 0. 334 500~534 173.0
Cu 30~32 2000 1000 54.5 0.191 499~521 167.1

% Energy density [4P/xDv=Power density(4P/xD?) X interaction time(D/v), where P is laser power, D is beam diame-
ter(2. 8mm) and v is working speed ]
» » LAZ, laser-surface-alloging zone (fully alloged depth)
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Table 3 Ratained austenite content and microhardness of sur-

ETFERRAMEREETLE face-alloged layer before and ofter the wear test
ECHk, B M T B Y R SRR IR S retained austenite( %) microhardness
P B 958 7% T 5 4L 7R BE 3R G T £ P e after before after
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Table 4 Weight loss as a function of abrasion distance

abrasion distance (m)

specimen 25.6 51.2 76.8 102. 4 128
weight loss (mg)
Ay 31.7 61.7 93.8 128.6 163.5
A, 24.4 52.9 78.0 104. 6 137.3
Ay 30.5 63.9 102.7 135.6 169.8
By 27.1 57.4 85.7 120.3 156.2
B, 16. ¢ 38.8 62.5 87.8 115.8
Bs 31.1 59.8 90. 8 126.0 157.6
C 25.7 54.9 83.1 114.9 148.8
C. 24.7 52.1 80.1 111. 8 140.2
Cs 30.0 61.0 91.8 123.1 155.5
Cy 27.9 57.5 88.9 122.1 157.2
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