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Abstract Laser quenching, nitriding, nitriding-laser quenching compound treatment and laser quenching-nitriding

compound treatment on 38CrMoAIA steels are carried out, and theirs depth of hardening layers and their surface

hardness are investigated. The experimental results show that the laser quenching -nitriding compound treatment

may raise surface hardness by 100Hv than by using nitriding only and the depth of hardening layers is not increased;

that the laser quenching may raise the depth of hardening layers of previous nitriding in the nitriding-laser quenching

compound treatment and the surface hardness drops; the depth of hardening layers and the surface hardness in the

nitriding-laser quenching compound treatment are shallower and higher than the laser quenching, respectively.
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Fig.1 Hardnees curve of the nitriding
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Fig. 2 Hardnees curve of the laser quenching

0

(scanning velocity: 25 mm/s)

1200
| —— 600 W

> 1000 m‘\ _________ — 800 W
T 800 | —i— 1000 W
S 600 |
=
S 400 |

200 F ()

O " A 1
0 0.2 0.4 0.6
Depth /mm

1200

1000 | —— 600W
2 500 | it 800 W
P e 1000 W
£ 600 |
g
S 400 t ey

200 |

(b)
0 I 1 ! 1

0 0.1 0.2 0.3 0.4 0.5 0.6
Depth /mm

B 3 ot R ab ¥ i BE 43 A th 4%
() BT 20%0~40 %, FHMBBE :12. 5 mm/s;
(b) S 32096 ~40% , FMBBE : 25 mm/s
Fig. 3 Hardness curve of the laser
quenching-nitriding compound treatment
(a) decomposition rate of ammonia; 20% ~ 40%, scanning
velocity: 12.5 mm/s; (b) decomposition rate of ammonia;: 20%

~40% , scanning velocity: 25 mm/s
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Fig. 4 Hardness curve of the nitriding-laser quenching
compound treatment
(a) decomposition rate of ammonia; 20% ~ 40%, scanning
velocity: 12. 5 mm/s; (b) decomposition rate of ammonia;: 30%

~40% , scanning velocity: 12. 5 mm/s
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Table 1 Depth (mm) of hardening layers of compound treatment in laser scanning speed 12. 5 mm/s

Rate of R Laser Nitriding-laser Laser
. Nitriding . . . .
decomposition (520C) quenching-nitriding quenching quenching
of NH; 600 W 800 W 1000 W 600 W 800 W 1000 W 600 W 800 W 1000 W
20%~40% 0.30 0.25 0.24 0.29 0.63 0. 69 0. 89
30% ~40% 0.29 0.28 0. 32 0.32 0. 63 0.72 0.92 0. 62 0. 87 1.02
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Table 2 Depth (mm) of hardening layers of compound treatment in laser scanning speed 25 mm/s

Rate of R Laser Nitriding-laser Laser
L. Nitriding . . . .
decomposition (520C) quenching-nitriding quenching quenching
of NH; 600 W 800 W 1000 W 600 W 800 W 1000 W 600 W 800 W 1000 W
20%~40% 0. 30 0.28 0.32 0.34 0. 37 0. 56 0.58
30% ~40% 0.29 0. 33 0.37 0. 43 0. 54 0. 60 0. 37 0. 65 0.79

R3 HARHEEEHS 12.5mm/s HESLENRAZTEE (Hv)

Table 3 Highest hardness (Hv) of hardening layers of compound treatment in laser scanning speed 12. 5 mm/s

Rate of R Laser Nitriding-laser Laser
. Nitriding . . . .
decomposition (520C) quenching-nitriding quenching quenching
of NH; 600 W 800 W 1000 W 600 W 800 W 1000 W 600 W 800 W 1000 W
20% ~40% 965 940 950 1078 895 891 883
30% ~40% 833 893 950 853 818 808 814 669 682 698

R4 BARMEEH 25 mm/s HESLEHREHKSEE (Hv)

Table 4 Highest hardness (Hv) of hardening layers of compound treatment in laser scanning speed 25 mm/s

Rate of R Laser Nitriding-laser Laser
. Nitriding . . . .
decomposition (520°C) quenching-nitriding quenching quenching
of NH; 600 W 800 W 1000 W 600 W 800 W 1000 W 600 W 800 W 1000 W
20% ~40% 965 962 1069 883 927 988
30% ~40% 833 1061 962 812 860 900 752 762 795
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