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This study has been performed to predict beam absorption with analysis of temperature
field by using a FEM in CO: laser hardening and to investigate into some effects of
power density and travel speed of laser beam on the microstructure and hardness of
ductile cast iron treated by laser surface hardening technique.

Optical micrograph has shown that large martensite and small amount of retained
austenite appear in inside hardened zone. Hardness measurement has revealed that the
range of maximum hardness value is Hv=415%10. The power density increases and the
travel speed decreases, the depth of hardened zone increases due to increase of input
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The Characteristics of Ductile Cast Iron Heat-treated by CO: Laser
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Fig. 1 Hardening configuration of model
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Fig. 2 Microstructures of ductile cast iron coated
with black graphite spray and laser surface
hardened for laser power of 20kW and travel
speed of 0.75m/min

(a) outside hardened zone

(b) inside hardened zone (c¢) substrate
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Fig. 3 microstructure of laser heat-treated ductile
cast iron (Power 1.5kW, beam diameter 1.5mm,
Travel speed 0.5m/min)
(a) black graphite spray coating
(b) no coating
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Fig. 4 Relation between hardness and depth
below surface of ductile cast iron coated with
black graphite spray and laser hardened for
different travel speeds with laser power 1.5kW
(a) black graphite spray coating (b) no coating
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Fig. 6 Temperature field calculated by FEM
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Fig.7 Comparison between the calculated and
observed hardening boundaries of laser hardening
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