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ABSTRACT : Laser material Processing has replaced conventional machining processes like welding,
cutting, drilling and surface modification due to an unique property of laser heat source. Especially,
LTH(Laser Transformation Hardening) process is one branch of the surface modification process. This
study is related to surface hardening of rod-shaped carbon steel that applied to the lathe based complex
processing mechanism and contains a basic behavior of surface hardening with dominant process
parameters change, hardness distribution and phase transformation of treated sections.
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Table 1 Chemical composition of specimens

Chemical composition of SM45C (%)

C Si | Mn P S Co
043 ] 03 {0.75]0.180.07 | 0.14
Ni Cr | Mo | Al \% Ti
0.05 | 0.1 | 0.010.019/0.001|0.004
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A, g2 *Hrepetition error) + 0.06mme) 6
S A28 9 ™5 AoPE e 2~1100rpm
A aFMto 2 FAHHT Table 17 Fig.19]
2zt SMA5CHe) setzAgds AE Ags
T3 03 FIAE 7FeAIGH Bxe) 43y

Fig.1 Experimental arrangements
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0 cire: Circumferential speed (mm/min), Jr @ Rod
dia. (mm)
N : pm, & : Moving distance of beam per min.

(mm)

2,(mm)

! 3.145(mm)
Gii)

Ve (mm /min) = N - /(3.14D,)" + (%)2

(a) Circumferential speed

o : Overlap length (mm), NV : rpm

D, : Beam diameter (mm), /& - Theoretical overlap
rate (%)

#, : Moving distance of beam per min. (mm)

o(mm)=D, - %
-t
R(%%)= DA"V x100

(b) Theoretical overlap rate

Fig. 2 Concepts of the circumferential
speed and theoretical overlap rate
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Fig. 29 A4l wet 22 15my/min,
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Fig.3 Characteristics of LTH as a laser
power
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Fig.4 Characteristics of LTH as a rpm
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Fig. 5 Characteristics of LTH as a
beam traveling speed
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(b) Longitudinal hardness distribution (c) Depth-directional hardness distribution

Fig.6 Hardness distribution of the hardened zone

[Dy : 5.0mm, P : 1.8kW N : 22rpm, vy 72mm/min, Gs : 20 £ /min]

Macro poto of te cross secton

(a)

@ Hardened zone(upper)

(2Hardened zone(lower)

@ Interface(matrix-Hardened zone)
@ Matrix

® Heat Affected Zone

® Overlap interface

(b) Micro photos(x1000)

Fig.7 Micro photos as a local part of the hardened zonel[D,, :
5.0mm, P, : 1.7kW N : 20rpm, uvy,' 54mm/min, Gs : 20 ¢ /min]
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