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Study of Wear Resistance of Cast Iron by Laser Shock Processing in
Different Medium
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Abstract In order to enhance the surface wear properties of cast iron, some QT500 specimens are processed with
JMG-GY-300D pulsed laser in different medium(air and water) , and the microstructure, micro-hardness and frictional
characterization are examined and analyzed. The experimental results showed that, after laser shock processing, a lot
of dislocations and twins are found in the strengthening layer, hardness is improved significantly. The friction and
wear behaviors are tested using a M200 friction and wear test apparatus under dry sliding condition. It is found that
the main wear mechanism is adhesion wear, the friction and wear resistance of cast iron in water is better than in air.
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Table 1 Chemical composition of test piece QT500 (mass fraction, %)

C Si Mn S P Mg Cu Oxide
2.50~3.00 2.30~2.70 0.20~0. 40 <<0.02 <0.08 0.09 0.35~0.40 0.04~0.05
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Table 2 Laser shock processing parameters and test piece number

Laser shock processing ) B
current: 100 A; scanning speed: 0. 05 mm/s; rate; 5 Hz

parameters
Pulse width /ms 3 6 9 12
) Water Water 1 Water 2 Water 3 Water 4
Medium

Air Air 1 Air 2 Air 3 Air 4

FIAH OlympusGX71 B S27 4 AH i 558 LS 30 o o 5 Ak 1 DX R A 85 50 4% 5 4 A HXID-1000 %4 i
Folc i T 3SR A Ol W o 0 A AT 1 AT R R . RO 100 @, JIHE R[] 15 s T K 5 ) B S pom; 7E
M200 JEE $62 B 45 i B AL A7 T B2 48 B 453 M g , % 5 @) Ok GCrlS T EL 8 B O /813 400 1/ min S Ak . 2
10 kg B 5 min 5 — Y G RS A0 R T L SR ASOF- S BE A B 5 T TSMIS600 Y 4 H 4 WL 5 A B
J 9 2 T AU A0 OR A5 4 50 £5
2.2 ZXWHERESH
2.2.1 EHMMEIR

WOt i bk O CEE A K 29 02D A IR AR SRR SR B R 2 OROIUZ) - e 362 R IO A i R
PR B R A v L B 1 TR

test piece

ﬁ expanding plasma
)| ¢
v
‘— laser beam
absorbent bed
shock wave water overlay

I & U i T Y -y
Fig. 1 Sketch map of laser shock processing
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Fig. 2 Microstructure of strengthening layer in different medium
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Fig. 3 Micro-hardness of strengthening layer in different medium
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Fig. 4 Surface wear morphology of test piece in different medium
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Fig. 5 Comparison of average wear amount of test piece in different medium and pulse width
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