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Weldability of STS316L for LNG Carrier by Fiber Laser
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Abstract: These days, world wide interest about global warming and environmental pollution and
exhausting fossil fuel which have been main energy source in all around the world. So many country have
tried to find out the solution by investing new & renewable and clean energy. Therefore LNG have been
widely used as a substitution of fossil fuel and clean energy that emits less pollutant like SOx, NOx.
Therefore LNG consumption has been quickly raised and LNG carriers have been getting larger for
decades.

In this study, high power fiber laser was used for welding of stainless steel for LNG carrier to increase
its productivity. Used material was STS316L which has low carbon less than 0.03% and its thickness was
8 mm. We carried out bead, lap and butt welding by using the fiber laser which has maximum power up
to SkW. As a result, we could find out that lap and butt joint was possible at welding speed of 2.0m/min
and 3.0m/min respectively.

Key words: Fiber laser, LNG carrier, Stainless steel STS316L, Lap joint, Butt joint
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Table 1: Chemical composition of specimen

Element(%)
Material
STS316L|16.85| 9.95

Cr Ni C Mn Si P S Mo

0.023]0.004 | 2.15
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Figure 1: Setup of experimental equipment
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Figure 2: Bead appearance and cross section of weld with various defocused distance in STS316L bead

welding by fiber laser
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Figure 3: Variation of penetration with defocused
distance in STS316L bead weld by fiber laser
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ShA STS316L AlgH e 7] &5 AgH
g3 AZAFL AN A, FPe L¢3 2
AN Aot SR T AN PN Ao
gt B 2 A7y dAsA &= AES U

WA T QAZE ALY §AME AFE H
Aol 2NN S£HE AFHEL A 2L ANE

228 e R ekom A, 038 ZAje] AF7}
620 MPaoll Hls] <k7F =71slH Al 625 MPad)
b UERIT ol gl A

ks
o §3% B8 ¥

474;

el A of

454 n

() EPOIEH golA &
= A48k 9% *éfé—% AAE A
|4 3 Q=25¢/min, ¥AI=E9 4%
22 oA AN =
20mmel A 7 &Yol Z3 Agte] gle AF4E
%e T Moi]:]'

(3) AA7] A BAFZHL P=4kWolA v=
1.0 m/min ©]3}e] &%, g3 P=5kWolA v=
2.0m/min ©]3}e] &HEE oW, &S HGdo)
£ A7) YslE P=5kW ol4te] o] 3
T dekEh

2

CECHEERIEEEESERE SRR
So 42 FEste] dolAEY P=5SkW, &4
&5 vy=20m/min®E AA3} T}

(5) &A% A HAL 24F A A%

& mA ws) SAARAA o7 Fee
S W A FAS G T EE A9
Eghe BAlol Hs) okt gEatwA dAHow
58 /174 54& tehholnh

anes

[11Y. S. Lee and D. H. Rho, “Innovation

technology development & commercialization

promotion of R&D performance to domestic

renewable energy”, Journal of Korea Echnology

Innovation Society, vol. 12, no. 34, pp.
788-818, 2009 (in Korean).

[2] K. S.Kim, S.H.Boo, C.Y.Park, Y.G.Cho and
J.S. Lee,

and fatigue strength of SUS304L lap weld at

“An experimental study on the Tensile

the cryogenic temperature”, Journal of Ocean
Engineering and Technology, vol. 22 no. 3 pp.
96-102, 2008.

[3] J. H. Kim, Understanding of LNG Ship, Dasom
Pub., 2006 (in Korean).

[4] D.S.Lee, “A developing tendency of liquefied
natural gas carriers”, Journal of The Korean

Society of Marine Environment & Safety, vol.

gats 1 A36A A&, 2012. 11 / 1067



118 HEE - oW - o] A -

15 no. 3, pp. 269-274, 2009.

[5T1Y. J. Kim, S. D. Yeo and S. I Kim,
“Construction of GAZ transport & techniga
membrane(Mark-II) type LNG ship”, Bulletin
of The Society of Naval Architects of Korea,
vol. 33 no. 6, pp. 42-49, 1996 (in Korean).

[6] J. H. Moom, D. R. Yoon, D. C. Kim, D. W.
Lee and T. W. Jang, “Influence of lap weld
shapes on shear strength by plasma arc welding
of SUS 304L”, Proceedings of The 2004 Spring
Annual Meeting of The Korean Welding and
Joining Society, pp. 129-130, 2004 (in Korean).

[7] The Korean Welding and Joining Society,
Handbook of Welding and Joining, 2007 (in

Korean).

1068 / vt A=y o] g 3ts] =] A367 A|8E, 2012. 11



