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Heat treatment characteristics of medium carbon steel by CW Nd:YAG Laser
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ABSTRACT

icf 7| A ),

CHU),

Laser surface hardening is an effective technique used to improve the tribological propemes and also to increase

the service life of automobile components such as camshaﬂs 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 maximym hardness and case depth fo SM45C steel are 780Hv and

0.4mm by laser hardening.
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Laser heat treatment(2]©)# &4 }), Medium Carbon steelr (F5427)), heat treatment optical system
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Fig. 1(a) Schematic of a laser Heat treatment

B AFo] o} &g NdayaGH ol A9 #32 1.06

meoli, Hoiz=He 28kwoltt HEHFIEEHS
2kw<el £ b (continuous wave : CW)ol1, #jo]A

B Aol 600me! FAHHFE FalA AL §
WA ZEE 25mradol 2, FA o} Bo AR R 7F8}
= F2de LASMA 10540]9, Zis xuoez
BE A%E W57 43 33g o Hod
ch. ol 7tFA s AED B RotayF 7R
X2 A LASMA 1054 Wj5o] Farsjo] glor x vy,

439

z% 2] ol&7 el 10002 007 00mmolt) xF, y&Hel
3 AANAYEE 5m, 220 e JHPLEE

m, BEVEE gmelvh. 2 AP s AP
dojRax e 71FF =9 W2xFALT 195mm
o1, Size® 1.67 .6"0]th Al¥E A3} A o
g Q7]F9 998 Arjole) A3 2L vz &}

7} YA ArbAE 4597EE G 1~ 3bar K
2 A B Aol ARSE HEAAe A
= 2 doHdAe FAe AYEE 217 Fig
I(a), (b))% #rh

v

Flg 1(b) Schematic diagram of laser heat treatment
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Fig. 2 Configuration of heat treatment lens
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Fig. 3 The capacity efficiency fo focal positions
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Micro Hardness Hv(0.5kg)

Distance from the surface (mm)

Fig. 9a) Micro hardness profile of laser hardened

zone for focus positions
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Fig. 9(b) Micro hardness profile of laser hardened

zone for focus positions
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Fig. 10(a) Microstructure ot cross sectional area
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