%32% 5 BOEH OB Vol. 32, No. 5
2005 4F 5 H CHINESE JOURNAL OF LASERS May, 2005

NXERHS: 0258-7025(2005)05-0707-06

fik 56 2 1 i A B PR Je A 1 B S i
% ﬁ19%ﬁmljl9g %2’ EK}ES

"HEBERE N FHRFIELAENFERESLEE, JLEE 100080
PHEBLERE NERARITEARZEE, JLE 100080
AR AT, I8 200437

WE @y T A& 2407 KO8 TIRE N B2 8 SR I 3 DL R £ A AR 5 4E 78 P11 Bk ik
HRERMA =LA RRITEEL . S35 M AR M35 BB RS R, REY R EA S AR H T
HAMEAE R T RN RIE, BRAXBRMEERSIATEZREIE. FETHERAYENBAERYE W, 23T
— L ENRAR 2R B A DS B WA, B PSS REORAE BT 38 40 X 2 T8 R D B0 1 3 n i 4
s AR AT IR K B IRBE A BRI M Y B -2 A X ERERES REMILAERN
WMTIREAR . DABRER LW 800 B 80 R 6], 347 T 75 R 28 b0 S o 8 0 8, B — B IR BE VR BBl 9 9P 3 B
R R IR E S B 7 R W 174, R R R W P EE R T DA BB AT 45 2R

XEA  BOBEAR, BRebEOL; RERMA BEER; RS R

hE4#EE TN249; TG178 XEARIREG A

Numerical Simulation of Pulsed Laser Surface Hardening and the Influence
of Material Thermophysical Parameters on Hardened Zone
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Abstract A three dimensional (3D) finite element model for simulating pulsed laser surface hardening is established, in
which laser spatial and time-dependent intensity distribution, temperature-dependent thermophysical properties of material,
microstructural evolution and multi-phase transformations are considered. For the two cases that thermophysical parameters
are assumed to be constant, and are variable with temperature as well as latent heat is taken into account, temperature field
and its evolution are validated with analytical method and general finite element software package MSC/NASTRAN,
respectively, The hardening depth and width are verified with experimental ones. The influence of material thermophysical
properties on hardened zone is investigated, and the regularity of relationship between hardening depth and thermophysical
parameters in certain zone is obtained, i. e. , hardening depth increases under invariable heat conductivity and decreases
under invariable specific heat capacity with the increase of thermal diffusivity, and decreases with the increase of heat
conductivity and specific heat capacity for given thermal diffusivity, Taking example for ductile iron, eutectoid steel and
medium carbon steel, two methods to determine material thermophysical constants, i, e, mean value 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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