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Analysis of the energy transfer coefficients assoc ated with
laser quenching usng ANSY S software

FAN Xue-yan,WU Gang, SHI1 Juan
(Deparment of Trangport Engineering, ShanghaiM aritine University, Shanghai 200135, China)

Abstract: The simulation of the temperature field asociated with lasep@urface’ quenching is discussed using finite element
analysis softvare ANSYS Based on the experiment data, amathematic madel is Set up © describe the variation rules of the energy
transfer coefficient On the other hand, the model can be used © predict e layer thickness of a material surface as a result of
laser surface quenching accurately, which is a new researching-idea for how t© control the technical parameter and the layer

thickness accurately
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Fig 1 Laser heat treament sketch chart
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Table 1 Heatphysical parameter data of 45% high quality carbon struc-

ture steel p,s =7824kg/m®

T/C G/ -kg't-CY) AW mt-Ch)
20 472 47. 68
100 480 43 53
200 498 40. 44
300 524 38 13
400 560 36. 02
500 615 34 16
600 700 31 98
700 854 28 66
755 1064 (25 14)
800 806 26, 49
900 637 2592
1000 602 24. 02
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Table 2 Experimental parameter and the actual layer thickness d

P v/i(mm - s 1) d/mm

800 25 0. 120

800 25/1 2 =20. 833 0. 202

800 2 5/1 4 =17 857 0. 270
800 XL 2 =960 25 0. 256
800 XL 2 =960 25/1 2 =20. 833 0. 368
800 XL 2 =960 2 5/1 4 =17 857 0. 442
800 XL 4 =1120 25 0. 408
800 X1 4 =1120 25/1 2 =20. 833 0. 564
800 X1 4 =1120 2 5/1 4 =17 857 0. 586
800 XL 6 =1280 25 0. 482
800 XL 6 =1280 25/1 2 =20. 833 0. 584
800 XL 6 =1280 2 5/1 4 =17 857 0. 616
800 X1 8 =1440 25 0. 540
800 XL 8 =1440 25/1. 2 =20. 833 0. 610
800 XL 8 =1440 2 5/1 4 =17 857 0. 664
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Table 3 7 assured by ANSYS simulation

PMW v/(mm - s°1) n/%

800 25 82 5

800 25/1 2 =20. 833 80. 1

800 2 5/1 4 =17 857 77. 8
800 XL 2 =960 25 78 3
800 XL 2 =960 25/1 2 =20. 833 76. 7
800 XL 2 =960 2 5/1 4 =17 857 74. 0
800 XL 4 =1120 25 76. 7
800 XL 4 =1120 25/1 2 =20. 833 728
800 XL 4 =1120 2 5/1 4 =17 857 716
800 XL 6 =1280 25 725
800 XL 6 =1280 25/1 2 =20. 833 69. 5
800 XL 6 =1280 2 5/1 4=17 857 64. 0
800 XL 8 =1440 25 67. 8
800 XL 8 =1440 25/1 2 =20. 833 63 0
800 XL 8 =1440 2 5/1 4=17 857 58 7
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Fig 2 Cunve fitting graph
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Fig 3 Verified flow chart
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Table 4 The resulticompared betveen the simulated layer thickness and the
actual

simulated_layer
0. 341 0. 507 0. 622 0. 699 0. 754
thicknessimm

actual layer
0. 330 0. 518 0. 652 0. 694 0. 750
thickness/mm
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