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Process test and application of submerged arc automatic

cross welding in hull closing joint

Jian Luo,Li Yang,Tianyun Chen
Guangzhou Shipyard International Co. LTD Guangzhou, Guangdong 511457

Abstract: The combined welding method of CO2 gas shielded welding (FCAW) and submerged arc automatic cross welding
(SAW) was introduced to weld the large closed straight cross weld of ship hull. FCAW was used to weld the bottom seal and
SAW filling and covering surface, and the technological properties and mechanical properties were discussed. The results
show that the welding performance of this technology is good, and the mechanical properties can meet the requirements of LR
and DNV.GL of Classification Society. Compared with the traditional FCAW welding method, it can be seen that this process

can effectively improve the welding quality and work efficiency, and reduce the labor intensity.

Keywords: Hull joint; Submerged arc automatic transverse welding; Efficiency; Quality

B 5

T X 6 ] 3 A = A PR % 8 DL K% H 25 I Z L T
SERIE, MIREES ), AT R R E SR

SR I

AR R A A S SR AR AR 1) A o, LR
BRI B R REAT AR A AR s R, I i A .
MFEMT AR A S By, EWMY 222k COo,
HE B, AR B IR T KRR, AR T RIAk
FARMEAT B RIIE

N A SRR A SR EROR & . R R . K2
PARERT AR, AT A T S it 25 2 DA S
D7 g A AR s b, SN A SRR ARSI A
AR T2, (e Tl , SIS R K B
MR T JELAR P R DR, AR & P o B )
BB D . G, SEF T30 A SRR, X+
PR IR EAAN B AL ERCR B ATKT:, e
WHEARMN, ARSI RA T EENE L,

—. BERHE

ARG e b 4 H ITAE G ny SR 4y i R R
CO, ¥ A shE, TN A ShffkE ok B, Hh

« 54

ZEENEE R, T T IR EE, SEGT
FAE B SR GAARRIARIE T 20, ik, AR T2 RHITESS
TG P B 5, FFMH CO2 SARME TR T IS A5k S R
BTV R H A, R S S TR [ Sh R AR T
HgE . mEARANE A, H R B E TR I, R —
A R BUIRAE I IR LIAE— RN T2, I PRIEFT IR KR 4E
AN AR T DL AR IR R S i = A 4, W) DLk
PRI FCAW R JZFT AR

—. BESEEREAR

L R R TR

KR I8 2% 2 % 1R PN L ) AR A YS-AGW—P Al
M A SRR, SRR A PR, R AR I% 2207
3, FUEH BTN 600A, ZBEEH AGW FEEEHLAE
RS IRBCHERER . TTERG . ERIEICRSE . 54
PLE T RS T”’ﬁ%ﬂ%‘ﬁ%ﬂ%%Mﬁ@?iﬁéﬂﬂ)ﬁ B%%‘?J?
BHEECHE RSN, HAaAaTmE R E, LR
IR Ve BN 100~ 2650mm/mlno (CET IR S ﬁLTE'Fﬁ%
HFMARIMI L, XM B RS THEIN [ SR,
miE 1,



G&Umwww

TR AR: 5518
ISSN: 2661-3662(Print); 2661-3654(Online)

= | P
For
" o -_l
-:? | :
_|’ [ F o —]
4 1 |. o
?—J .lr'. ; =
1]
=
L-;.E[_g
1 A SRR

2. SRR RHE

CO, SRR P AR E F B 250508 22 ET1T1-C, E
7 ©1.2mm, Y22 R IR FEAFAE B GWL-
WI4H, A% ©3.2mm, KE5EHECEM A GX1L-122
T3, 54 AWS AS.17-F7A0-EH14 #54fE, JTHUS DNV.
GL. CCS. ABS “E i 4L A SE N IE, GWL-W14H 1k
SO FHULBPERE IR 1, R 2 R, GXL-122 AHER
RSN 3 PR .

1 GWL-W14H 1b2#185% (%)

& 2 e A

2. iS5

R 1 3 COE R i a0 TR, SR —
JZR I FCAW A THTIEHE , SR FH SAW 473 78 FH 35 TR
2P, MR RRAERN SRS EEIR, N 4 R,
SHRA AR HE1T 100%MT F1 100%RT #1545 5 h 4
¥, JREEXTI T 2T L2251 -

4 BAEERES G

==
. C Si Mn P S Cr Mo Ni Cu
L%y
R
0.124 0.04 192 0.013 0.003 0.02 0.003 0.01 0.02
&8
% 2 GWL-W14H HlLik1:fE
g . e
sy IR g ik — TP
" R/MPa  R,/MPa  A/% JRE(C) gk ()
181/190/206
bR 485 571 28 -20
Vit AVE: 192
3 GXL-122 #EHIAY (%)
y CaO+MgO TR LS
Wy P 0M0 o capp I ALK
+CaF2+MnO (%) 229K %)
REY
s 0.02 0.01 66.3 14.0 404 0.07 0.0001

= BEITZRE

1. 3 e

Shy S B AR U AR AR E ARG, ke kT
WAV RIS, G 2 s, BRI 350,
10, [APR 6mm,

JE
LHE ST FH - HLE /TR /(em #AERTA /
. Kk 7 HL /A . L
= % \ ‘min")  (kjrem™)
mm
T FCAW 1.2 150~180 26~29 10~22 14.2~23.4
2
s
SAW 3.2 400~450 25~30 40~60 13.5~20.3
2
]
SAW 3.2 400~450 25-~30 40~60 13.5~20.3
=
M. e TEEE
LIFE TS
TAVEE R BRI A R RS R e
B2, AR M T DH36 3k 8, B 1 i A R A

1200mm*200mm*25mm, 218 [BIEEFEH A 250°CLATF .
TEESE NS AT 100%MT K 100%RT JoHig s . Fak M
G DX (0 op b PR RE . ARGERE B, A A 2 0
K4 | T2 0FE 4 LR A1 DNV.GL AR A M SR 4T
2. 45 K 1R

(1) sk, 28 100% LA G, Xt SAW JZ
RAEhL . IRAL. A% 2. AL +5; FCAW 2
JREETL . AL WAL +2 T oCopdi kIR
R A N2 5 s, T 2 AT B B AR 34T 1y np

FISRERE
% 5 FREE AR B IR
— T
N3 vH B /OC
BRI T T
WM(SAW) 0 114 182 182 159
FL(SAW) 0 163 155 201 173
FL+2(SAW) 0 171 187 200 186
FL+5(SAW) 0 169 172 161 167
WM(FCAW) 0 153 162 150 155
FL(FCAW) 0 156 172 148 158
FL+2(FCAW) 0 178 140 171 163

(2) JRgefifh, 2l FEEEE Y. XARGEHAT
BEmR Y, KA R s, WA E TR,

55



T AR: 5518
ISSN: 2661-3662(Print); 2661-3654(0Online)

159£mhﬁﬁ¢_

BRI R 6 o, e it A Sk 42 40mm,
MR 1800 , SRR UIE AW S R G4 . R
FrEAE AT % 7 FoR, AlAER RSy 235, T R AR
PR A RAEAN 1 350 AYEEK .

6 JREERE T H A

R./MPa
1 519
2 523
7 HV10 B B 06 45
\ RSl =AU
W s B . gk i BEAE
X X
& A (£ 160162 230230 178 183 226213 166 165
—17) 162 235 199 212 168
B (A 162166 199199 174169 212210 180185
—17) 167 189 180 210 170
(3) ZM AR
R FRAEE S W T2 7 7 U, o R B AL AR B R
Al LR EE W R EL 3 R

81 L1

Ty

1 3 L R A A

. B SRR

223 T2V 150 91 B LR Al DNV.GL g At i
G, KR T 2HER VLOC R I, 4ead it e 2 mid %
IEEH, FERMBET, BB L 173, HERE
ROCREE I, RGBTSR, W R s RS T i R
PEREE R, XHRTICG, Wb fiE . e ym, &2
et ReAasE, vl BT = A IR e, 2 (R

“ 56

SR, G AR SR IR MRS A AR B, &
RIRUI B, FEARTCR RUR ARG .

ANEZ 58 L e 6

WA SIBREIG, ZEBORER T 30%, KK
AR 1A RO, SR T R BRI, RS R
[LT32% | I 0 IR By B S R SN /4 e o S
HTET RS . N FERR I o BERE O 2

LiEE CGLERNT SR

TR

4 4

PP (o R

. &FRiE

Shr B v 0 A R R B Bh R, A N
T, IHEAT FCAW+SAW 44 1545 T 2 i s
5, JFRPEARSAT G EOR , SR T AT AT, A8
YisSs i, A3 PN 258

(1) xRS B ARSE R AL A0 B i, RERE LS
RAFI T Z2MERE,  [RIEH R A DCHIIEEK

(2) iz TR R S X 24, T A 850k
A RBEREE TR ], BB, KA IEN, nl K
REEFT IS, FRARSIRERITHAE, Wl A D55 B
REIR BT FEASHERLY H A

SEHk:

[1] &%, 2540, ohah, 55 . Dkob s gRE IR T 27 A
TGRS R [CY 565 Rk e R A AR 21
2007:149-152.

[2] X , J7F . KAV RERE AR F AR 1 & i 5 1 H]
[J]. ERAEHL , 2011, 41(3):46-49.



