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Effect of C-Content for Ti Surface-Alloying Treatment on Steel by CO, Laser Beam
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Abstract When N, was used as shielding gas during the formation of Ti surface-alloyed layer by irradi-
ation of CO; laser beam on steel, TiN and Fe;Ti were formed regardness of carbon-content in steel.
When Ti content was increased in low carbon-content steel, formation of martensitic structure was sup-
pressed due to increase of critical cooling rate for martensitic transformation. In case of high~carbon
steel, even though Ti content was about 1.5% in alloyed layer, hardness was increased by formation of
martensitic structure instead of ferrite. In addition to that structure, hardness was incrreased further by

precipitation of TiC in Ti alloyed-layer of high carbon-steel.
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Fig. 1. Microstructures of laser melted zone for Ti
. coated steel.

(a), (b) 0.15wt% C steel

(c) 0.78wt. %C steel
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Fig. 2. The microhardness in Ti surface-alloyed layer as functions of the depth from surface and C-content

for various laser scanning speed.
(a) 1m/min (b) 2m/min (¢) 3m/min (d) 5m/min
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Table 1. Ti element contents of laser melted zone
for Ti coted steel.

scan speed(m/min) | 1 2 3 4 5
Ti(wt.%) 0.342{0.678(0.830(|1.2171.434
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Fig. 3. Phase diagram of Fe-Ti.®
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Fig. 4. Microhardness profiles of Ti surface-
alloyed layer, TiN surface-alloyed layer and laser

melted layer without coating.(laser scanning

1000 Speed ; 3m/min)

(a) 0.03wt. %C steel (b) 0.45wt.%C steel

(c) 0.78wt.%C steel



HEY - BEF oA A% AFA Ti AU FAe C I 9% 441

{a) {(b)
400 } ] 500 —
400
300 4 VO/'/’\\
,::g B/Q-AB\& g .
% . &7 900
4] 1%}
£ 200 g2
o o
S % 200 -
E Z
100
(56096 Substrate 100 06680 s
C=EER] T coating T EEEETEUEZZE%
SH99® TiN coating q SBPP® TiN coating
0= i 4 S W) i P SO e 1 - 0 L N [ [ | L {
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400
DEPTH(um) DEPTH(um)
(c) (d)
1000 1000
QDOj
800 800
— —~ 700+
8 S
o 600 & 6004
% % ]
z, = 5004
£ &
< 400 < 400
o] ool i
300
200 44000 Substrate ) 200 {8660 Substrate
BEEEFITi coating [EEEFITi coating
U899 TiN coating 100 SPRP® TiN coating
s P ST SV R RV SRR AV RS R 0
0 200 400 600 80D 1000 1200 1400 1600 0 200 400 B00 800 1000 1200 1400 1600
DEPTH(um) DEPTH{1um)

Fig. 5. Microhardness profiles of Ti surface-alloyed layer, TiN surface-alloyed layer and laser melted layer

without coating.{laser scanning speed ; 1m/min).
(a) 0.03wt.%C steel (b) 0.15wt.%C steel () 0.45wt.%C steel (d) 0.78wt.%C steel
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