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Laser surface hardening characterization of SM45C

Ho-Jun Shin*, Young-Tae Yoo', Dong-Gyu Ahn", Kiegon Im™"

I[ Abstract IL

Laser surface hardening is an effective technique used to improve the tribological properties and also to increase the
service life of automobile components such as camshafts, crankshatfs, lorry brake drums and gears. High power CO; lasers
and Nd:YAG lasers are employed for localized hardening of materials and hence are of potential application in the automobile
industries. The heat is conducted rapidly into the bulk of the specimen causing self-quenching to occur and the formation
of martensitic structure. In this investigation, the microstructure features occurring in Nd:YAG laser hardening SM45C steel
are discussed with the use of optical microscopic and scanning electron microscopic analysis. Moreover, This paper describes

“the optimism of the processing parameters for maximum hardened depth of SM45C steel specimens of 3mm thickness
by using CW Nd:YAG laser. Travel speed was varied from 0.6m/min to 1.0m/min. The maximum hardness and case depth
fo SM45C steel are 780Hv and 0.4mm by laser hardening.
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Table. 1 Chemical compositions of spicmens(%)

C Si Mn P S
042~ | 0.15~ | 0.60~
SM45C <030 | <0.035
0.48 0.35 0.90
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Fig. 1 Configuration of heat treatment lens
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Fig. 2(a) Schematic of a laser Heat treatment
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Fig. 3 The capacity efficiency of focal positions
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Fig. 4 The surface bead configuration of focus positions
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Fig. 5 A variety of Fuison area according to power density
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ol & AYE 7|22 st Aot A & He
A=) 271§ A¥ Z23E Fig. 0000] vrefyich ol
FolAyo] 32 1.095kW 0|1 do|Hule) oj4sr
0.6m/min 27 2| z=03} 28 u]m3}gch HEL 22314
mol XL BFA =S oF 780Hv gict. Y EZAANP LY 73}
o] 310mA A} vzt 78R 2k 2= AjH
EAAA oF 100mA = Dol YA eA ERstgen, o
2AMNORE dA2 P& 3¢ Hd F=27]7}F 660Hv YA

- 250 -



el adty FEgs FeAch dE2AYEE 4 2o B
gol A7 Yehts o= 880l A3HA gfo} Feto] &
A at7) wolck. 2o vdehd AXY 2HA7t ¥st
NAE et Z852 37 HasiA| gou Hista
T 771 BT 9 FastPon I Aol
o} oAt

A

1

Micro Hardness Hv(0.5kg)
8 8 8 8 3

8

Fig. 8(b) Micro hardness profile of laser hardened zone
for focus positions

Micro Hardness Hv(0.5kg)
A

Fig. 8(a) Micro hardness profile of laser hardened zone
for focus positions

4. 4 &

CW Nd:YAG #°|X& ol 83t SM4SCE EABIH 2]
A F8 TR HolA YT Y olFSE, HEALY

239A7) BRA3E £40) v]A=
53 22 2EE Atk
(1) A IAEAFAAE FHHA 2= 2HAL2 %
554 ~ 62.1% 3=t
() HolAPe2 A Ao q71Fd e e
258 4857 gg Y2 grIgR FT 52 ¢
L2 H3AE FFste Ao Eﬂ°l7~1‘é*la|°ﬂ
Z3ojet ke

P 49 2% o

(3) HolXy &o] 1095Wo]L, ¥ ol4& %7} 0.6m/
mingl 3¢ FREL oF 22314mo| L, BAF =S
oF 780HVE HEEQit)
Z 7
2 A7 A9EY ardg YA 2Addsn

LRRC(F 0] H-8-§ A17|¢ATME))A 2|5k A|o
o3t AYYrt.

gnEd

() K H L, F. T. Cheng, H. C. Man,, 2003,
"Laser transformation hardening of AISI 440C
martensitic stinless steel for higher cavitation

erosion  resistance”, Surface and

Technology, Vol. 173, pp. 96~104.

(2) A. 1. Katsamas, G. N. Haidemenopoulos., 2001,

"Laser-beam carburizing of low-alloy steels",

Coatings

Surface and Coatings Technology, Vol. 139, pp.
183~191.

(3) V. Antonov., I. lordanova., S. Gurkovsky., 2002,
"Investigation of surface oxidation of low carbon
sheet steel during its treatment with Nd:Glass

pulsed laser”, Surface and Coatings Technology.,
Vol. 160, pp. 44~53.

(4) R.Sagaro, J.S.Ceballos, 1999, "Tribological beha
-viour of line hardening ofsteel U13A with YAG
laser", Wear, Vol. 225-229, pp. 575~ 580.

(5) Y. T. Yoo, H. J. Shin.,, 2004, "Surface Heat
treatment of Die material by means of CW

Nd:YAG Laser”, KSMTE, Vol. 13, pp. 67~74.

- 251 -



