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Smulation and verification o the temperature fidd in laser hardening

WANG Xi u-fengl'2 , LUX ao-dongl, CHEN Guang- nan?, HU Shi-guang1
(1. Facuity of Mechanicd Eng neering and Autometion ,Beijing University of Aeronautics and Astronautics Beijing 100083 ,China;

2. Inditute of Mechanics the Chinese Academy of Stiences ,Beijing 100080 ,China)

Abgract : Tenperature field in the laser hardening processis numericaly smuated by MSC. Marc software. The irfluence of
the change of energy dendty on laser hardening dfect is andyzed. Smuation resut is verified through the thermooouple
temperature transducer measuring the surface temperature of meterid under the laser irradiation. Bperimenta curvesd temperature
versustime are in agreement with dmulation results. The smulation results can be regarded as a bads for choosng laser

techrologica parameters.
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Fg.3 Thermd properties of ded 45 versus tenperature
a—thermdl conductivity of ded 45 versus tenperature b —heat capacity of
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Fig.4 Divided gidfor FEM cdcudion
a—taser scanningin y =10mmline b —taser scanningin y =2mm line
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Table 1 Totd ocodficient of heat trander B
terrperature/ By nodified B %Y/ nodified B [/
W- (K WK W (mAK)
20 6 480 600 90000
300 50 4000 5000 59000
600 120 9600 12000 51000
750 180 14400 18000 49000
900 200 16000 20000 47500
1200 250 20000 25000 42000
1500 378 30240 37800 32500
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Fg.5 Measuring junction temperature versus time
a—taser anningin y =10mmline b—aser scanningin y =2mmline

a 1000°C 892C  783C 676°C
/ ~
measured calculated
b hardened size calculated measured
depth/mm 0.2 0.2
width/mm 1.8 1.7

Fg.6 Laser scanningin y =10mm line conpared smulation result with ex-
perimenta result

a—tenperaurefidd b —hardened depth and width
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Table2 The highet suface temperature ,hardened depth and width of the ) )
saple
energy dendty (J- mm- ?) 5.14 4.38 3.57
highes surface tenperature/ 1242 997 808 ;
depth/ nm 0.3 0.2 <0.1 )
width/ nm 2.66 1.8 <0.8
> 4
3 1
Table3 The highet suface tenperature ,hardened depth and width of the ,
saple
power/ W 175 350 260 260 440 , ,
scanning peed/ (mm- s %) 20 20 15 30 5 '
diameter/ mm 2 4 4 2 4
highes surface terrperature/ 1540 997 915.5 2108 1271
depth/ mm 0.33 0.2 0.1 / 0.33 [1]
width/ mm 1.6 1.8 1.6 / 2.8 ,2003.88 115.
[2]
3 (1) , 1994.9.
[3] , . ,1997(2) :14 18.
! [4] e al. ,2001(8) :16 19.
, , [5]

,1997.2.



