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Process research of diode laser surface hardening for dies

MIN Da-ong' > WANG Ai-hua' > XIONG Zhi-hong® LU Fei«ing’
(1. School of Materials Science and Engineering Huazhong University of Science and Technology Wuhan 430074 China; 2.
Huagong Laser Engineering Co. Ltd. Wuhan 430223 China)

Abstract: In order to improve the surface hardness and toughness of dies several typical die materials such as
7CiSiMnMoV  Cr12MoV  CrMo cast iron were hardened with a high power diode laser and the optimal laser parameters were
obtained. Results show that the optimal laser parameters can meet the requirement of the hardness of dies and provide a guarantee
to the hardness and toughness of dies in future application.
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Fig. 3 Influence of process parameters on surface hardness of T10
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Table 1  Laser hardening parameters of 45* steel T10
quenching surface energy
power/kW
speed/( mm + s ") hardness/HRC  density/( J * mm ~2) °
4 1.3 52 21.66 2.2
8 1.9 58.3 15.83 3 4.
10 2.2 59.4 14. 67 Table 3 Laser hardening parameters of SKT3
12 2.4 58.8 13. 33 quenching surface energy
' ’ ’ power/kW
14 2.8 59.4 13.33 speed/(mm * 5~ 1) hardness/HRC__density/(J * mm %)
4 1.5 58.9 25
< 60 6 1.7 59.4 18.89
= 8 2.1 59.3 17.5
7 98
E2) 10 2.3 60. 1 15.33
5 56 12 2.5 60.2 13.88
£54 14 2.8 59.3 13.33
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Fig.2 Influence of process parameters on surface hardness of 45* steel E 58
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Fig. 4 Influence of process parameters on surface hardness of SKT3
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Table 2 Laser hardening parameters of T10 °
p— —— - 2.2.2  7CiSiMnMoV 7CrSiMnMoV
power/kW
speed/( mm + s ") hardness/HRC  density/( J *+ mm ~2) 4 5,
4 1.5 60.7 25 Table 4  Laser hardening parameters of 7CrSiMnMoV
enchi surfac ener
6 1.7 59.4 18.89 uenchmg power/kW surace o
speed/(mm * s~ ") hardness/HRC _ density/(J * mm ~2)
8 1.9 58.3 15.83 4 1.4 60. 3 23.33
10 2.2 60.2 14. 67 6 1.6 ol 17.78
' ’ ’ 8 1.8 59.5 15
12 2.6 59 14. 44 10 2.2 60.1 14. 67
12 2.6 59.5 14. 44
14 2.8 384 13.33 14 2.8 59.4 13.33
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Fig. 5 Influence of process parameters on surface hardness of 7CrSiMnMoV

7CrSiMnMoV

2.2.3 Crl2MoV
5 6,

Table 5 Laser hardening parameters of Crl2MoV

Cr12MoV

quenching surface energy
speed/( mm + s ") power/kW hardness/HRC  density/( J * mm ~2)
1 0.8 57.7 53.33
2 1 56.9 33.33
4 1.2 49 20
6 1.6 48.2 17.78
8 1.8 46 15
10 2.0 45.8 13.33
12 2.2 44. 1 @
14 2.4 40. 8 11.42
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Table 6 Laser hardening parameters of CrMo

quenching surface energy
power/kW
speed/(mm * s ") hardness/HRC  density/( J * mm ~2)
4 1.4 45.8 23.33
6 1.8 47.9 20
8 1.9 52 15.83
10 2.1 48.9 14
12 2.2 46. 8 12.22
14 2.3 42.2 10. 95
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Fig. 7 Influence of process parameters on surface hardness of CrMo
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Table 7 Surface hardness and the laser hardening parameters of typical die
materials
materials urface power/kW auenching
hardness/HRC speed/( mm + s ")
45* steel 59.4 2.2 10
T10 60. 7 1.5 4
SKT3 60. 1 2.3 10
7CrSiMnMoV 61 1.8 6
Crl12MoV 57.7 0.8 1
CrMo cast 52 1.9 8

Fig. 6 Influence of process parameters on surface hardness of Crl2MoV
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Fig. 8 Laser surface hardening for CrMo dies
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