ok 2R/

Welding & Cutting

AEAH316L A EMEK-TIGE
%38 & K1

XL, &R, FHEX, ERkiE. FFY
IARERRARAS RSN 511462

RE: 4 BZEEAIE (K-TIG) ELNGIR B A A4 R Z316LA 4540 & )8 o oy 2 Al HATAF %8,
MR &, BERE, ELER. MAMAIHRZTESERASRATRHTH L, FREKH: K-TIGE
BEHAE A TINGIR B % R R3ILAFRMEAF B FE L TN IERE, TRAERTEERLE, B
MDANTAA R, FESEMMATERRETFGNEREFHRS LAGES,

F8iE . K-TIG; LNG ; 316LA 440 %

The K-TIG welding test and application of 316L
stainless steel pipe in ship

LIU Yawei, HUANG Qiong, LI Bowen, LEI Zhenfeng, LI Qixun

Guangzhou Shipyard International Co., Ltd., Guangzhou 511462, Guangdong, China

Abstract: This research focuses on the application of high-efficiency keyhole tungsten-inert gas (K-TIG) welding
in butt welding of 316L stainless steel pipes in the LNG dual-fuel ship supply system. It compares K-TIG welding
with traditional tungsten-inert gas welding in terms of welding quality, welding efficiency, joint performance,
material consumption, and labor costs. The results show that K-TIG welding technology is suitable for the welding
of 316L stainless steel pipes in fixed locations such as workshops in the LNG dual-fuel ship supply system. It can
significantly improve welding efficiency, reduce labor and material consumption, and has the potential to be widely
used in the welding of austenitic stainless steel pipes in the shipping industry.

Keywords: K-TIG; LNG; 316L stainless steel pipe

1 F= eis Qe L oe t, I AT A PR AR RE 2t

BE 7 2 BRI S 8O R, gk G iiE =2 2k
P e, hEbRiEEA . (IMO) Fiilg b
IR Z RS (MEPC) il T Bk b ™ b5 F A
fifERcR % (EEDY) R, FHxt TR BRI A
RB, SR IR R AR IR A A2 08 /D R HE RN U5

RETH . JREWEAT K R ETGDNRC[2024]20,

%t (EEDI) , {ff7RHLNG + Bl SUREL & ZhHL
AR A A2 X" 7, TR AR R A B
PERIR, E202148 R BRORTARTT 5 s 30% A AR (3 ]
BILRERR (LNG) 1EARRE, HEFI20224)K, 4
ERA 170446 1 /MG ELN G InE IR 5, 3 —

F—EE . XN, TR, FEAFAAAELE TZP, E-mail. 18318571166@163.com,

20254 #3

§ &2 nm

www.mw/950.com 63



%35 Y] &l

Welding & Cutting

)TNGB AR 1 5iEE

AEAALN GBI 25 R G058 A s TR (ffE
FA AR B At A D s R AR L B e 2 (IGF
FU) Y FOAH AT B YEE AT BRI T, LNG
BB HEZE 22 505 22 300 R FH B B AR A 55 X R R 457
ROk e AT . HIRIELNGIUREL R 4045 &
AR T R R AR PERE W H R A RS AR R AR
FriaE®, JFRATREAE A AR, DB IR
LNGRBRFHILZ: R Rk Z, RHFLH
WEIAE (TIGHE) AR IREBCR WAL, HIRER
AR LH AR R, BRI Es & s b ml s
(K-TIGH) Hr ™, FFR TLNGIUREL AR fit 2
ARG OL NG E IR T 5 b H T,

2 HBWAE

ZEELNGRUSRFHIL S R G058 R b BRI A BB AN
BRI BAR ST, SRATIGEFK-TIGEE 55 HIHEA TR
¥ @ 168mm X Smm, ¢ 168mm x 9mmfy316LA%EE
ARG, B I RECECR . S
B, IREERUY. MRAEEIG . SRERCRRIESA I
RESE AT 6 b, RIS IEK-TIGHRELN GRS R
HELE F2 G0 B FC A AN BE A e 4 v A 3 T

TR I3 TOLANEE A4 L7 B o0 Fn 22 PR WL 3R
1, e g fe 2ok an 1 R, G IR 2 4L
SRy BRI AR, RSB ARS, ARE A E AN
BI2FT7R . HIEI2RT %0, [RIEAS 3 16LANEE A o b 43 R
MHK-TIGIELLTIGH A B /DRI E S

F1 S16LAFERE LFE A FAIERE
fepmksy (D%, %) e
Fks/mm R o
. UL R B - A (]
C Si Mn P S Cr Ni Mo MPa K2 (%) o
¢ 168 x5 0.008 0.322 1.12 0.032 0.003 17.11 10.36 2.05 590 57 ey
¢ 168 x9 0.009 0.324 1.15 0.032 0.003 17.13 10.53 2.08 580 58 Atk
< <
a) ¢ 168mm x Smm 316LANEN B K-TIGE: b) ¢ 168 x 5mm 316LAHENE TIGHE
N N
wy
0~0.5 5 3~4 1)
< <
c) ¢ 168mm x 9mm 316L A EEAR S K-TIGHE d) ¢ 168mm X 9mm 316LA AN TIGHE
E1 3HOMKE RS
x2 1BELNZERHHS K1t
e misr (BUEsy 5, %) PERE
we | e | PR | ek | i
= /mm . . HLby 5 e fr A
C Si Mn P S Cr Ni Mo /MPa (%) [
¢$24 | 0014 | 053 | 1.78 | 0.016 | 0.010 | 18.81 | 11.69 | 2.10 577 38 Bt
GTS-316L | ER316L
¢ 1.2 | 0.014 | 0.51 | 1.89 | 0.014 | 0.010 | 19.00 | 11.90 | 2.07 586 38 ey 2
20254F ZE3H)] ®
64 www.mw/950.com 4\4{)»’1 AT



ok 2R/

Welding & Cutting

&3 S1LAFINEIHEIEZSH

ipemm | THE | |PHERGE | RIURE | SRESEE | RHIE | SMRA | (A | TURAE (L/min)
.- K /A A% / (em/min) |/ (mm/min) |/ (kJ/cm) 4l (%) Sk | R | N
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3 92 12 6.5 — 102 25 | — 25
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