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Deformation Measurement of Thin Plate Die Steel During Pulsed
Nd: YAG Laser Remelting

HUANG Kai-jin''*, XIE Chang-sheng', XU De-sheng?
(Huazhong Uniwversity of Science and Technology , ' The State Key Laboratory of Plastic Forming Simulation
Abstract

and Mould Technology , ® The State Key Laboratory of Laser Technology, Wuhan, Hubei 430074, China)

Laser remelting of thin plate, made of 5Cr4Mo3SiMnVAI(012A1) die steel and Cr12MoV die steel with

thickness of 0.3 mm to 0.8 mm, was carried out by the use of pulsed Nd: YAG laser. The effects of technical
parameters such as pulsed width and pulsed frequency, materials and materials thickness on the deformation

decrease of pulsed frequency or the decrease of materials thickness, and the maximum deformation value of thin plate
Key words

1

characteristics of thin plate were studied. The results show that the deformation of thin plate die steel during pulsed
Nd: YAG laser remelting is quite serious and the value is the same as the amount of materials thickness, and the

maximum deformation value of thin plate in the thickness direction increases with the increase of pulsed width or the
properties of materials.
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in the thickness direction of Cr12MoV die steel is bigger than that of 012Al die steel. The main reasons are the
laser technique; deformation; laser remelting; die steel

differences of laser remelting technical parameters, the dissipated heat case of materials and the thermophysical
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Fig. 2 Effect of pulsed laser technical parameters on the
maximum deformation in specimen thickness direction

(a) effect of pulse frequency; (b) effect of pulse width
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Table 1 Deformation value of 012Al and Cr12MoV die steel

Number of deformation measurement X /mm Y /mm Z /mm (Crl12MoV) Z /mm (012AD
2 —16. 155 0. 000 —0.007 —0.001
3 —13.463 0. 000 —0.007 —0.007
4 —10.77 0. 000 —0.005 0. 001
5 —8.078 0. 000 —0.001 —0.001
6 —5.385 0. 000 —0.001 0. 001
7 —2.693 0. 000 0. 001 0. 000
1 0. 000 0. 000 0. 000 0. 000
8 2.693 0. 000 0. 001 0. 001
9 5.385 0. 000 —0.003 0. 001

10 8.078 0. 000 —0.005 0. 000
11 10. 77 0. 000 —0.008 0. 005
12 13.463 0. 000 —0.009 0. 007
13 16. 155 0. 000 —0.009 0. 008
14 0. 000 11.05 0.195 —0. 046
15 0. 000 8. 288 0. 149 —0.038
16 0.000 5.525 0. 100 —0.026
17 0. 000 2.763 0.033 —0.013
18 0.000 —2.763 0.012 0.003
19 0.000 —5.525 0.024 0.018
20 0. 000 —8. 288 0. 025 0.017
21 0.000 —11.05 0.021 0.013
22 —10.77 11.05 0. 207 0.138
23 —10.77 5.525 0.102 —0.038
24 —10.77 —5.525 0.022 0.017
25 —10.77 —11.05 0.033 —0.026
26 —5.385 11.05 0.196 —0.055
27 —5.385 5.525 0. 099 —0.030
28 —5.385 —5.525 0.024 0.011
29 —5.385 —11.05 0.026 0.014
30 5.385 11.05 0.179 —0.031
31 5.385 5.525 0. 090 —0.014
32 5.385 —5.525 0.015 0. 004
33 5.385 —11.05 0.016 0. 009
34 10. 77 11.05 0.177 —0.022
35 10. 77 5.525 0.078 —0.005
36 10. 77 —5.525 0. 006 0. 005
37 10. 77 —11.05 0. 003 0. 001
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Fig.5 Schematic diagram of specimen deformation during

laser beam

the pulsed laser remelting and cooling process
(a) expansion effect™ phase transformation contraction effect (e
<<0); (b) expansion effect = phase transformation contraction
effect (¢ = 0); (c) expansion effect << phase transformation

contraction effect (¢ >>0)
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