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Test and application of full-position automatic welding of large—diameter and thick—wall steel
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Sinopec Petroleum Engineering Construction Shengli Corporation

[Abstract] large diameter thick—wall steel pipe butt welding operation is difficult, quality is difficult to control,
butt welding groove mostly using narrow gap U groove or compound groove, in order to reduce the welder
labor intensity, reduce the limitations of technical level and equipment support, reduce cost and improve
construction efficiency and quality, choose double V groove, to further improve the efficiency of construction,
using outside groove double torch welding, internal and external groove at the same time welding way, welding
process using SMAW + FCAW-—G process. During the test process, the welding process parameters were
constantly adjusted. After the welding and heat treatment were completed and passed the nondestructive test,
the specimen was prepared for physical and chemical test, the accuracy and reliability of the welding process
were verified, and the welding process evaluation was made. The selection of this welding process can ensure
the construction quality and greatly improve the construction efficiency, which is worth popularizing and
applying.

[Key words] large diameter; steel pipe; automatic welding; welding process; hardness test

BE A5 B JE AN bE, BEJE 4> B 85mm. 65mm. 55mm%E, HE N VB

T EEAE DR, K15 B REAN S8 A SR RN HAER 93, 000m. iZ 31 H BLAAAS/NF600mm % J5 1 36 Fl 7E 50mm—80mmfH) 5
HAROARMIR., B B A KRS E g B P SERE TR ERNENEEG T RAEANEETLE, e TIRELF
ﬁr“/z FEE WK DR EE G EF 6 SEEM e AR, ORI 7R L35 .

S IE T 5 B ARG M T2, MR S0
FHABE S 4720, GRS DUAR BRI N 127, 071 XA 3 9

ARSI I R A P B A i) 57 TS e SO0 P A1 R 45 45
S A SRR T 200 b, o i i 2R e Rl o
Fe S 28 AL AN T ARSI CREA AL 0 AR 75 A ) & % e,

m}i H

KH ®2025X60, D1981X 38, @ 1995 X 452 J| P H k& 44 %, BT R RE L il RIR R REKV2 (-40°C) | fEREEHVIO
FEFF i +6. 000m, —3. 000m, —21. 800mAb ¥ /K- 3 #4 KA RIBL G, FURAFEZRBRIAEAT 7 A, 30 1 288 L2 HEm e v 5
5}%{]%}% D762X32/25/19. @762 X 28/1654NE, fEARm 2] PHEFIEH M.

VLR R, SR D914 X 38/ 1940 0 HE R ] © 18297 1 1 IBFIERIEE

Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Project Engineering

i =
F 35652 WeNA 1.062025 4

SRR B S (ISSND: 2972-4112(P) / 2972-4120(0)

2 [E [JCRC EVANS /A =] FIFLEINOREAST A =] (K N AMEHL A 3
JREEE T2 N IR URIE + BURIEAMERAR, B RRIPWT A 7 Ak
FE[SERIMAX 2> W] B AMEHL B B 58 T2 A SMERLIE + XU KE AL
N A 825 % N

CRCA ] B B W ARHLER f2 — IR NBOR, WIENUE T
BRKOREE, Hig B A ; B KRPWTA & F192%: E SERIMAX
N T A EATUAR S5 B B THT AR O TR R B R AN ) ARALE, SR 4% % 5
H IR I o X B4, ] A VE LS TE IR LA W R TG S 1 B A =
W, A TR TR 2 X 1T W ) SR E E RN LA LA
TR (DIEMHERETZ: ST AR RASEE. BT
S OB TREE. KE . SRS TRNER. (2)
EARLEAET: ©0.9-02. 0Omm. (3) &R 100mm
—4400mm, 3&FEEE : 4-80mm. (4) &ML Er=, #0O. L
O, &ES. SR 2. (6) 188 WIle Az (RAERR
B0 MIG AR PE AR RS E) & BB R . MAG U HARE
PEARYIR) A A ZEE . Bk 4 B 3hIEDE . RUD CRE iz il 52
PRIV HAR) \STT (R 3K 73+ AR) 2 B 3 & 42 3 Zh TR &
WMEHEE, O)GHMERE: EHEaERE. (D&
R : AN RN, &40, (RIRANE. ) MW : T
B B IR B T A AN I, BB R A B, B4 5 M, fv S
s REEEBIE RS SNE G, In3EEfE:.

IR T H R I 5% SR AT it TR
SIAT, RARIE NS B SENA R & G A B A 5 4
N, R AAER IR ARAR B K H AEASMPS-500, WIE 7/ 5
TS B 4% VEERF500G-P+FM3500+FM-F321% 22 M, MRS /IE 78
/RE TR &4 HEEF5006-P+FM3500.

2 BRI Zi&it

2. 13 MV RS SRR vt

R F A AR 1016 X 65mm, 44 5t EH36-235, F vk Hi
. GB/T712-2011. GB/T5313-2010, 47524304595, H ATz
b, R AR BN ) 4 TE N AR TR B T 28 A B U B3
DEkE AR O, 2 IR U B4 O 8 &R O /0 TAH Ehv A
Y O EH BRI RE A, FER S FIEARKTF % & SR, M
B, fEAEEE URY O ERAGSMT TR, a0 ERE
M P AR H R, B, 3TN T AR A X 5 e, T I T B A
Rz 1A] . X I, &5 A M54 T 20 A M B3 S B, R 56 R FH XL
VAL TR, VB O S B 29 M) e R B 1 2/3, VEY
PR3 1 F R 24 g A ) A T TR P 1/ 3, AN T B A B AR /K SP AT
WA SRR, M H, KKPECR ARG ITF TR, 2 AR RE
HMEFE o XSk P9 AN R B 42 L AR SR P DU SR 2 K K 3
SRR, FRAR T A58 ARG 2 T [ o 2 Sk 2 50 % SR T DI 7 D,
E1.

2. 2B T 2SR A

F IR AT 3 U TN SR, IR BRIUT 456 AH B
JRFE T2 SR AT IR, AR AT TR B S81-95°C, T IVl il 5 f
KF128°C o SR B 504 AR e Y, FIBEAIC

PR 57 8 B K TN R AR H e AR 8 1, K I SMAW+FCAW
-G L2, FE4CFRUEASME SFAS. 1, BYEE7018-1, MS5-GEL-581 (J506Fe
-1), BAE3. 2mm; 2SR 2 AR HEASME SFAS. 29, M 5ES1TI-K2C,
J#-5 GFR-81K2, E AT 1. 2mm; FIT RIS A4 980 % 4 S A120 % —
AR A S, BT A e BAR . HAR RN R
451, 2RISR UG, FA AT B VLEATIEIRAT B o MR 5E b
5, AMESEIE TSR OURE L2 Res — IR 58 P )2 12 18 B 12
FEB5E AR 25 F AR I R4, 35 TR A SURME T2 BA— Ik
SE 75 T PR 2% I F AR 4R 42

A1mm

65mm

—
mm
\..

o
354 ’:14m

21mm

ISR

LTIV RS 38 11 AR TG s 38 1R

PREARIGIT, AT SRS M BR8]/ B R IE 5 Fo
AFETE EE R AL BREE, Ho AR 5 S B LB o EL85%.
NRIER I RCL A I R, b & s BIERER T 234,
e PRI, IR IR, RV R R ESE
JEE (R /INIEAT AR R FEE) A 45 0 S A5 BRI [0 U P42 1 55
Lo, 3 ORI R ) S B R D < R A A /N AR
FE R GARIAA L) « IR TIRAEA T IR AR RO T PR K R
TR R S5 3G e R TILI E BRI SR P08 g
bR AR S IR B (P AE TS« BRI « R ARI%
BORMET S ORI EEA IER S

X b 3 SR o 14 = S PR BEAT 2 M I ST 0 2 ) et
I X B B, BT, B D R B T2 4, pib H AW R
W T ZSHAMERIE R IE R EER . ) RS T 22800
Kl

SR K 1 42 JEE BE AN 1 S NS i S UUKE PN AR I AR % 4
AR ERARN LZS B80T .

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 45



I B 3L
FI3LOF 2 HeRA 1.0€2025F
B @3 TS5 (ISSND: 2972-4112(P) / 2972-4120(0)

Project Engineering

S

Rl BT ZSH

2 SHRER Tl Higt s HRir TR Kk [-oN I
e FifE A HUE P ik Rl HFE LS 2N i
s Haifi ()

Jrik | ) et [0} Gn/min) | 8| (/win) | (eo/min) | 6/ew) | €O

w1 SHAW 3.2 E7018-1 DCEP | 109-136 | 21.5-25.0 / / / 8.3-9.8 | <246 81-95
"2 FCAV-G | 1.2 | ESITI-K2C | DCEP | 182-233 | 18.9-20.6 | 235-264 | ArecO, | 25-30 | 1521 | <19.2 | 86-98
sh FCAV-G | L2 | ESITI-K2C | DCEP | 185-254 | 19.1-22.3 | 250-280 | Ar+cO, | 25-30 | 2026 | <17.0 | 8296
she FCAV-G | L2 | ESITI-K2C | DCEP | 195-233 | 19.8-22.2 | 250-280 | ArecO, | 25-30 | 1821 | <17.2 | 8593
73 FCAV-G | L2 | ESITI-KC | DCEP | 206-247 | 19.6-23.2 | 260-297 | ArvecO, | 25-30 | 1922 | <181 83-97
43 FCAV-G | 1.2 | ESITI-K2C | DCEP | 209-235 | 20.0-21.8 | 265-295 | Ar+co, 2530 | 1621 | <19.2 | 92-101
ShEIT13-08 | FCAV-G | L2 | ESITI-K2C | DCEP | 197-247 | 20.4-22.2 | 255-286 | ArscO, | 25730 | 2327 | <143 | 87-104

(1) RIERTFEQ0° SEARAL B A A BRI IE B R A% 2
T, BN BARIEATEE . (2) R BUEE /N IE
PR, 55 /MFAE AR R AR B R A K. (3) 3
V05 FUE 5 R A R B A LA AN R, I B IR BT
. (9 ZSHMNE, IRERERERS), MR R —
DR G BRIR96 % DA I, 321 T IR G i AR B ., KK
FAR T2 TR TAE SR . (5) 1 (A1 E AN T 128°C, i
o FAD A 1) S0 P o AR 2L O X )P 35 5 FEE 486 i S AR 5% 2 SRR,
T 38 G 3 R AR I [X (0 R A

2. 3P T 2R e R TEHAE MR &

5 AR B TR« AR 5 UG B AR SR NS I A A%, IBH
TR AN FESR AT AR FAKR TR, T 45 A4 45t 4 5 B it 50mmef
DAHEAT IR SG AR B . 8 S5 AL B A S IRANS DL 13AT. #
AEEEIEFRIC SR, . A ERR s B OB AR s A A R

FRAR RGBSR X R GE AT T J1 5 e i A S A IR . 3
BN A ERERAREE2A . R4 2R R IRAE 184,
TR FEURE LA, R 25 SR R & o sbm it . R 45 YW202409-611
RIGEE R R R A R RIS IR A, T i gk
B IR A, M A AT A IR .

R T HE— 5 A3 BT K 4 S AR A ORI B 43 A FUAER R0 IE 42 AR
HA— B0, AT T B SAH 2H IR AR B

3. VI A% 40 SR e Adr )

B gRS: M-77-1, B AR © 1016 X 65mm, ARYE R U1K 4R
AWS D1. 1/D1. 1M: 20205%F F ity iZE 476 A5 2 2R e har U, Aol &5 R
s FEM-TT- 15 BRI XK R IR

3. 2RI R HL IR S8 4 R 1 R RS

158 R0 SR P 4 DR 52 TN, A7 DM 1 Okeg o BBE B2 WU 2 R o7

B A E2 R, a4 BT 1R, Al

2mm  Qsmp 2mm

4R N2,

3t —to.buocomoo._'f

P2 R A PR AGHIN A7 2 i 5 s e
R2 AEEE R AR

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A 189 195 197 197 202 214 221 209 217 226 217 209 224 227 221
B 180 184 179 199 212 232 245 248 241 237 221 227 166 172 182
C 206 198 200 199 207 246 264 266 258 233 189 201 213 204 207

MER2TT ATt HAZ DX OB 2RI i T B1AF, BERE L FAE
M) X)o7 5 <55 R (1)~ P il (a6

SR GE SR . HAZ S BRI S A A UM 4347, %
R4 T2 P AR B P Sk 52 Ak B R VS L E BRI

it

R VA% JEL B A ) 5 S X 3 0 UK A Ak R I AR 2 4 6 B B 3l
RRELZ, SRR & w R, Y O AR E v, L
SBHAAL, BT RAC BRI TG I A 5, fl Al iz
vk fE . 2. (RIE o PEREKV2 (—40°C) o BEEEHV 10AME {5 41
ZURBAIEAT TR, J0AE T %R L2 M uEm e | vr v Ania
P A JRFE 20 RR A% OR8N CRAIE it Lo &=, {E A3 1T
GAHE R -

[ % 3]

(1P AR, R 2. R E K Hrow A8 E B 20 88R AR IR &
&[]0 A #445,2014,33(9):913-921.

[2INADEAU F,TAHASH G,NORRISH J.Automation of follec
welding in process piping prefabrication[J].Welding review
international,1994,13(4):357-362.

[314r 18 5, 2 7 72 3.50NT4N 1 #2 4 SL (R R 91 M w9 #F %
(= JE A % 8.,1997,14(3):9-17.

1’E%‘f’sﬁ'ﬂ:

B AR (1987——), 5 ik L 8 B 7 s B B A K 52 A4,
?%lﬁzﬁ Kirgid . RABHEA G TRER.

46 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



