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Effect of Laser Processing on the Surface Hardening of Carbon Steel
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Micro hardness (HY 0.5)

Micro Vickers haordness {HV 0.2)

[y [ e 1
860 .SM45C o 800} - l o ,S:ﬁ,sc i
F \F" : gk4w . - /\ !r o SRW [
/ : C.4m/min T V: 04m/min
W v 1 ccated < « \,_\,M j\ I o 1 cnated [
Ao o N AN o 2 coated . An \ Moal | o 2 coat d |
600 | N = 3 coated ARl B \ | coated
‘E S 1 t__v 3 coated
¥ o \ A \\/\ T
\ W 5 v\ N
400 } v\ 1(.\'\ £ 40U \ \‘v\
. IHﬂ'\} e \ %\
\ \ © A
AN o | x Vet N
200 TV T Yy S 200 W T ey
o
F .
L
o L 1 i = 0 = . = -
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0 2.5
Distance from the surface (mm) Distance from the surface (mm)
Fig.1 Hardness profile of laser hardened Fig.2 Hardness pofile of laser hardened
SM45C of different coating thickness SM5C of different coating thickness
with black paint coating(3k¥,0.4m/min) with graphite coating(3kV¥,0. 4n/min)

Fig.3& SM5C ZAlE 3kWolA o]$4 =8 0.20/min oA 0.9n/minZhx] HHAD 392
AE BEX2A o4yl Wold4d ZHxo ZAzolrt Fvta olrh a8y
0.20/minoll & 288 A Astst Vel gled, I olfi~ Photo. 10 ¢4 Al=o]
e ol44EE QI gdmo] AN EHA remeltinge] Yoyt graimfolls njERIA|E
7} YFol:= umlMmelolErt BAdxe] gl olu) graimfi¥e] FEE Hv=640, ¥
Hv=340 ZFxojdrt.

Fig. 4= SK3 ZAE 2kWoll N oS4 0.1~0. 4n/minZkx] HHAIFIEA oA Ae|jt A
"ol v AEE Ueld HogA, olg&erl WoldeF Fxet ZFxzelrt FUsta ol

1000
[_——“——"] ~~ RS
SM45C i » SK3 i
800 ;p ; BRW =] o ‘? T ZkW .
V: o 0.2m/min > 80O ¥ vV oc oim/min
‘\f/.\.\ - l ¢ 0.4m/min z qu e 0.2m/min’
oo b A TN\ v 0.7m/min . \\K v 0.4m/min’
bal X v 09m/min]| 9 | Y&
<] \ =4 600 F \O @
\2 )’/\ .1 -E 8»',. N
£00 WY v\‘\ \ o X 0000, 00,
3 v Oy ® v
\ L\ ‘1 ® 400 \Y"’b"f‘?"v"‘/v /‘ Tl o
\ bo o on ‘@ ®oce o 0% 7
Ve, o e & 2006
7 e ’,v\,;__—._gm. R
200 —r/"*""/'yéw;/'—"'\—va::ﬁ' > 266
I
L
0 . . = 0 i i I I ! i
Q.0 0.5 1.0 1.5 2.0 00 05 10 15 20 25 30 35
Distance from the surface (mm) Distance from the surface {mm)

Fig 3 Hardness profile of laser hardened Fig. 4 Hardness profile of laser hardened
SM5C of different transfer velocity X3 for different transfer velocity
at a power of ¥ at a power ZW.

—146—



oo, EHFo] &80l Yol olF4E O.la/mino] N HIAE H=900REe] Ag e}
yelch

Photo 1. Optical microstructure of laser hardened Zone (SM45C)
a) 3k¥W, 0.2m/min b) Zone 1
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