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Abstract - This paper was studied on microstructure, mechanical properties and corrosion characteristics of 316L
stainless steel pipe welds was fabricated by orbital welding process. S-Ar specimen was fabricated by using Ar
purge gas and S-N, specimen was fabricated by using N, purge gas. Ferrite was not detected in weld metal of
S-N; specimen but the order of 0.13 Ferrite number(FN) was detected in weld metal of S-Ar specimen.
Oxygen and Nitrogen concentration of S-N, specimen was higher than S-Ar specimen on HAZ and inner bead.
The welds microstructural characteristics of S-Ar and S-N; specimens are similar. The microvickers hardness
values of S-Ar and S-N, specimens welds were similar and average values of each regions were in the range
of 174~194. The microstructures of S-Ar and S-N, weld metal were full austenite by primary austenite
solidification. The Solidification structures of S-Ar and S-N, weld metal were formed directional dendrite
toward bead center. The potentiodynamic polarization curve of STS 316L pipe welds exhibited typical active,
passive, transpassive behaviour. Corrosion current density(leor) and corrosion rate values of S-Ar specimen in
0.IM HCI solution were 0.95z4/cm® and 0.31/m/year respectively. The values of S-N, specimen were 1.4p4
/em® and 0.45¢m/year.
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Table 1 Chemical composition of 316L stainless
steels (wt.%)

Specimen | Cr | Ni [Mo|Mn| P | S | S| C

STS 316L | 17.5| 145 {250 {005 | 0.04 {0.002| 0.20 | 0.02

Table 2 Welding conditions

Purge gas

. Pulse| Pulse | Base | Avg. | Avg. :
Specimen freq. |Current|Current |Current | Voltage purity
HQO | O
S~Ar | 28Hz | 59.1A | 278A | 362A | 92V | 10ppb | 10ppb
S-Ny | 27Hz | 589A | 206A | 356A | 11.2V | 45ppb | 65ppb
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Table 3 The results of ferrite number measurement by

ferrite scope MP-30ES (Unit : FN)
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Fig. 5 Microstructure of STS316L welds
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Fig. 6 SEM micrograph and EDX analysis of the

central area in weld metal

S-Np Al AAUA 2 Gl 2A ] &
3 A fFAR Cr FFe 7HE, S-Ar AEY
2 AAUANAM Cre] FFol oF 193%= Yl o

2ARY o AR B & Yehiel oady
JE AFYA) delEd B4 AsHol AL
Aom AZHG 2440zt dds PRY 4

.,74-



;A

33 8H% AEE2E S4
Ztzke] Aol e WM EEY s 200m
ZololA =A), G, 87259 2 Yoo )
3 A=2d A% Fig. 79 Udehilck
S-Ardt SN, A¥E mAY HE AEE 47t

180, 1759 #oZ fFAEY Y, @9 TR =3 747
179, 1852 A &S 73t £354S 474
194, 1749 o2 S-Ar AgHo| ¢ 208 =% H&
#*e JeElgSed ole #3545y BEEA 4
9] Cellular =¥ Dendrite 5¢ mA3 &1 223
EAo] o3¢ Aoz Azt
200 —8— A i i
JI--a- 8-N, i E
240 5 i
% 203: i ;
E e E . ! /\//'M\-
E 180 &AM&____:%/’A\%M WM&_,,'%\%
% 1m" i E \A.4"
> L
140 - i 5
Base Metal i HAZ E Weld Metal
e s s oh o5 s

Distance From Bond (mm)
Fig. 7 Distribution of micro vickers hardness of
STS 316L welds
34 2X A EFF TI|=teH
Fig. 8% Fig. 95 S-Ar @ S-No A €% z}tz}e]
2% EHEE 429 0.IM HCl #8994 &
A9 &N 98 EF5F4E v Aol

BIITHE o2EUoEA 2HYAPAN B
& 9e w48, 25, 25u Ao 99e U
Lﬂﬁr/}‘.ll)

Table 4v Zt7he] ESJHOBZRE BAAY
(Ecorr), FAAFEE (o), BFHAAH A 25 22
%% (Corrosion rate) #=<S WERA Zolt} 316L
2E Qg a FolZ mAe EFH IIAYJE)E
F AYHA BF 0.75~1.0V Apolol A dAsta glo
o, FAHYE)?S S-Ar AEHY AUl
S-No Alg# 2oh oF 2mV 2& #g 713t o
T S-Ar A3¥E EAY z7] FAEAY A=t

3.0

— Base Matel : S-Ar
250 —om - Base Matel : SN:

20 ¢

Potential £ (V)

1E-4

4 L i L
1E-7 1E-6 1E-5 1E-3

Current dinsity | (A)

Fig. 8 Potentiodynamic polarization curves of base
metal in 0.IM HCI solution

3.0

Weld Metal . S-Ar
25 - -= Weld Metal : S-N,

2.0 |

Potential E{V)

'y
1E-7
Current dinsity.| (A)

L L L L
1E-8 1E-8 1E-6 1E-5 1E-4

Fig. 9 Potentiodynamic polarization curves of weld
metal in 0.1M HCI solution

Table 4 Electrochemical parameters of STS 316L
derived from polarization curves in 0.1M
HCI solution

Specimen Ecorr Leorr Corrosion rate
(mv) 7.y, (ym/year)
Base |[S-Ar| -330 0.23 0.77
metal | S-Np | -288 0.28 0.92
Weld |S-Ar| 34 0.95 0.31
metal | 5-Nyp | -381 14 045
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Fig. 10 SEM micrographs of STS 316L weld metal
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