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Numerical Smulation of Pulsed Laser Surface Hardening and the Influence
of Material Ther mophysical Parameters on Hardened Zone
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Abgract A three dimensond (3D) finite ement model for smulating pulsed laser surface hardening is established, in
which laser spatial and time dependent intendty distribution, temperature dependent thermophysical properties of materid ,
microstructura evolution and multi-phase transormations are conddered. For the two cases that thermophysica parameters
are assumed to be constant , and are variable with temperature as well as latent heat is taken into acoount , temperature field
and its evolution are validated with andyticd method and generd finite dement software package MSC/ NASTRAN ,
regoectively. The hardening depth and width are verified with experimenta ones. The influence of materia thermophysica
properties on hardened zone is investigated , and the regularity of rdationship between hardening depth and thermophysca
parametersin certain zone is obtained, i. e. , hardening depth increases under invariable heat conductivity and decreases
under invariable sedific heat cgpacity with the increase of therma diffusvity, and decreases with the increase of heat
conductivity and specific heat cgpacity for given thermd diffusvity. Taking example for ductile iron, eutectoid sted and
medium carbon sted , two methods to determine materid thermophyscal constants, i.e. mean vaue method and adopting
parameters nearby austenitizing temperature method are explored , and results indicate that the mean value method can gain
better predication.
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1
Table 1 Dimensionless parameters of hardened zone for different methods
Material Dimensionless hardening depth Dimensionless maximum surface temperature Trmax
eri
Standard Mean value Value of 800 Standard Mean value Value of 800
QT70 1.0 0.97 0.87 1.0 0.96 0.96
T8 1.0 1.07 1.32 1.0 0.88 1.12

45* 1.0 0.96 1.04 1.0 0.91 0.99
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