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In order to research the effects of laser power, scan velocity and beam diameter on the primary and
secondary degree that affect the 38CrMoAIA steel’s laser phase transformation hardening. and optimize the technical
parameters. the normal experiment was conducted by three factors and three level L, (3°) normal experiment table.

The effect of laser power. scan velocity on the surface hardness was predicted on the basis of two dimension bicubic

surface hardness; martensite
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interpolatio. Results show that the primary and secondary sequence affecting surface hardness is scan velocity. laser
hardness.

power and beam diameter, and their optimized level are 30 mm/s, 1.6 kW and 3.5 mm respectively. Under the three
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parameters, the hardened depth of laser phase transformation can reach over 0.5 mm. The hardened layer can be

divided into four parts. Almost all of the second layer is martensite and this layer has the highest hardness. The
structure coarsening happened to the fouth layer, which is the mixture of martensite and ferrite and has the lowest
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Table 1 Factors affecting the effect of laser phase

transformation hardening

Laser power Scan velocity Light spot

Level
/kW /(mm/s) diameter/mm
1 1.0 6 2.0
2 1.6 18 3.5
3 2.2 30 5.0
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Table 2 Results and procedure of normal experiment

Laser Scan Light spot  Surface
Experimental
power velocity  diameter  hardness
number
/kW (mm/s) /mm /(HV)
17 1.0 6 2.0 723
2% 1.0 18 3.5 769
37 1.0 30 5.0 784
47 1.6 6 3.5 773
57 1.6 18 5.0 779
67 1.6 30 2.0 807
77 2.2 6 5.0 751
8 2.2 18 3.5 775
97 2.2 30 2.0 794
Surface hardness /(HV) Variance R
Level K, 758 786 773 27
Level K, 749 774 795 46
Level K; 768 778 771 10
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Fig.1 Effect of laser power and scan velocity on surface

hardness after phase transformation hardening

Hi & 1 RIS SO6 A A2 8 A ) A 35 TR R R
WA A 0 4 g T B T X T A 2R Al
JEE RS o 8 45 R 1) DI SRR B T 1 #) B ) A% 5 Bl
VA R ARG T A 2 T B ] L A R R Al
FEMAE FEREAR 1 o LAAE — 30 BN 9904
PR IR A 2 T A R T ol BT 1 ik el A L A
fHE —E M AT EBOE TR 1.6 kW L R
R P2 SR B WE(E . X2 1 T A 2R EOE T R B sk
FE R A P T V- X ) R 8 R B A 6 R SR
AR RER AL IS X N IA A B e 2GR E . =
7 2 AT BSE 3% A 5 2 SR O Th A 80 U e Ak 2
AT 2o ey 1 P 249 D 3 9 T 2 {4 J 2 T L B [ ok B
G o 2 {1 R THTBE AR
3.3 HMAMEELHEMBAR[SDH

TERA TG ) L2250 BE#OLE 2 R o
1.6 kW, 1 48 3 £ O 30 mm/s F1OE BE H 42 4
3.5 mmitf, 38CrMoALA 4 i 3O AH 22 i 1L )= 19 12
TCRE E o3 At R N 2 fiv s, ol LU L B A 5 3% 1
BB I B ) S R 2 e s T i O L OO
R R R i JE TR BE B SR TE 0.5 mm DL E A9 X
PRAGHEAEE

A S ARRE R Y AR A S OB A AR R AL S B 2
AR E M . & 3 O 38CrMoAlA 49 [a] I #0Ot

0 01 02 03 04 05 06 0.7
Surface distance /mm

|5 2 38CrMoALA 5 (1 #H 7% i At 2 2 S bl BE 43 A il 2%
Fig. 2 Distributing curving of micro-hardness of the

38CrMoAIA steel hardened by phase transformation
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Fig. 3 Micro-structure in laser phase transformation

hardening zone(3000X). (a) the first layer; (b)

the second layer; (¢) the third layer; (d) the
fourth layer
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