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Abstract

Laser beam hardening of 12%-Cr steel has been evaluated by using a continuous wave 3
kW CO, laser with a hardening mirror set. Experiment was performed on the optimum hardening
condition with a laser power of 2.85 kW and travel speed of 1.0 and 1.5 m/min. Multi passes
have been also tried to find the hardening characteristics of partly overlapped zone. The black
paint to use at high temperature was adopted to increase the absorptivity of laser beam energy
with the wavelength of 10.6 #m at the surface of base metal. The microstructure of the hardened
layers was observed by using a light microscopy, SEM and TEM. A fine lamellar martensite
formed in the hardened zones exhibits very high Vickers microhardness of 600 Hv, whereas the
tempered martensite distributes in the base metal with Vickers microhardness of 240 Hv. It has
been found that laser hardening with multi passes showed no significant drop of the hardness
between adjacent passes.
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Table 1 The chemical compositions of 12%-Cr
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Fig. 4 Operational regime for various laser materials
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Fig. 5 Vickers microhardness distribution of laser
hardened 12%-Cr steel by multi passes with
2.85 kW of laser power and 1.0m/min of
scanning speed

E (lamellar martensite) 2 2-5 7]|%S & 4+ 9
ok v L AAUEE #HolA wo| AB o
2A4YE F e e JAa Bl pAHE Ao
2 A5l dallA] dofrudrh 02122 glo|x] &7,
2.85kW, ¥ ~A7ld<%4% . 1.5m/ming %3¢ Kim
o] mllCszao] ofsly Al4HE AtgsE 10°°C/sec
o] o] o9 whE Zfo] ‘4.

#olA B std FolA] L =R ¢
o), ERES S84 Uojuin Bakeh, 9
A AT 2 AIzEe] o vA 7t & ATl AL
43 HolAZFHHA 2L Es} AT L 4 &
AR, A2AY<SEr 0.7 m/miny ot 28 £ o



12%-Cr 79 CO, do|x w7 solA 4223 HEHE 1865

(b) Laser power, 2.85 kW, scanning speed, 1.5 m/min, d=5 mm

Fig. 8 Cross-section of laser hardened 12%-Cr steel
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Fig. 7 Cross-section of partly overlapping hardened 12%-Cr steel Laser power, 2.85 kW, scanning

speed, 1.5 m/min, d= 5mm
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Fig. 10 Illustration of partly melting zone in laser

hardening of 129%-Cr steel, Laser power, 2.85
kW, scanning speed, 0.7 m/min
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