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Abstract

In this study, we compared the physical and chemical properties evaluation for each size in the SUS316L
metal powder produced by water atomization and gas atomization. and we analyzed the experimental data
in order to find the basis of a suitable metal powder (SUS316L) for DED (Direct Energy Deposition) processing.
Also it evaluated the properties of each layered surface and cross section according to the number of deposition
and deposition speed. In the result of optical microscopy measurements, the metal powder by water atomization
was the crack generated between the deposition layer, the deposition layer was poor quality. However, metal
powder by gas atomization was obtained a relatively good deposition results than metal powder by water

atomization.
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Fig. 1 SEM Shape image of 45~150 ¢m the metal powder
(a) Water atomization powder, (b) Gas atom-
ization powder
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Table 1 Chemical composition of the metal powder(wt.%)

Elements Mn P Si Ni Cr Mo S Fe
Component 0.03 0.5 0.045 1.00 125~14 | 16~18 | 2.0-3.0 | 0.030 Bal
specification

SUS316L

(Water 0.019 0.1 0.02 0.83 13.1 17.2 2.05 0.030 Bal
atomization)

SUS316L

(Gas atomization) 0.023 0.17 0.02 0.78 12.68 16.1 2.01 0.30 Bal
316 Journal of Welding and Joining, Vol. 34, No. 4, 2016



ol
b
M
o
10,
=)
=2
2
by
\
il
[§=2
e
c
rd
B
ox
=2
e
e
re
-

19

AH83 AR (RAM-1000, @RIz, digl=r)
AMESle] FET Alo]zd] mE AZE AAEIC
|2 2HozE golA 29

2 ¢/min, coaxial 7}~ FUHF 4 ¢ min

&
o

5

)

N

7k A
oM AE& dAlaiitt

T TgUrEE A5 £ (3 6¢ 9g 12¢
15 g/min) s}t A< 3= (12, 33, 53)) 2 FHsisict.
48 A Fig. 3o et

AS 7hewe FgdAnA (IX70, OLYMPUS, <
Bez g9 gl v #EL sslen, oF i W
ol me 545 9rkskie

4% & dold Zen 2Y YUY vdsn
2 B RUYel e A58 2ol @ 2] 3
o olE Hgo APEH AN FEA
W} 7bepal RS ASAAS O o] Bl 5
4, 794, QEREIE A3 WAL Gl vl 2

6°)

“dX1,¢r%}% o v Aoz Wz EW P B
_]

5ol 247k R ey,

A gt A% 2 4 9 °lt ool 24 94
1017}

o FEAO7} A dojuA] Yo} EfERHom
o] FYEo Uehue 4= Ho ] iF-of
T FYHgE S APIHEE A &
sl Bt Aeln ¥yl A Sle 7
el B 2EEke ekl A
sl F8 Wgolt. dvdow B
o we}l AF Eole S/l M E
< Jehl®, DEDEAIM dA=E

—-—
RIST 22 0eimagu
i

(@ (b)

Fig. 3 Direct energy deposition device(DED) (a) Exterior
image, (b) Deposition process image
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Fig. 4 Water atomization powder deposition surface and
cross section

200

m 45~150m
- W 75~150um
£ 160
) ® 60~100m
S
=120
12}
=}
=3
()
Z g0
o
g
‘5 40
jun)
0
3 6 9 12 15
Powder feeding rate (g/min)
(@)
450
B 45~150mm
400
M 75~150/m
Ex 350
= B 60~100/m
300 -
é 250
o
= 200
@ 150
£ 100
50
0
3 6 9 12 15
Powder feeding rate (g/min)

(b)

Fig. 5 Water atomization deposition layer variation (a) De-
position height, (b) Dilution length
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Fig. 7 Gas atomization deposition layer variation (a) De-
position height, (b) Dilution length
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Fig. 8 Water atomization powder deposition surface and
cross section
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Fig. 10 Gas atomization powder deposition surface and
cross section

1400
m 45~150m
fglzoo m 75~150mm
E 1000 m 60~100/m
Ag 800
[=}
<
«, 600
(e}
5 400
kol
T 200
0
1 3 5
No. of clad layer
(a)
400
B 45~150m
350 M 75~150mm
§ 300 B 60~100m
=
-2 250
=
5 200
3
— 150
=
o
‘D 100
jant
50
0
1 3 5

No. of clad layer
(b)

Fig. 11 Gas atomization deposition layer variation (a) De-
position height, (b) Dilution length
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