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Factors influencing incomplete fusion in automatic girth welding of oil and gas pipelines
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1. Construction Project Management Sub-Company, China Oil & Gas Pipeline Network Corporation;

2. China Petroleum Pipeline Research Institute Co. Ltd.//National Engineering Research Center for Pipeline Safety

Abstract: In view of the incomplete fusion occurred in the automatic girth welding of oil and gas pipelines, the factors influencing the
incomplete fusion were studied with the welding procedure test and numerical simulation in combination. The results show that the swing
width of the welding torch gradually increases for welding within the range from 3:00 to 6:00 o’clock. During this process, the welding
process has the welding current decreased and the welding speed slowed down if the heat input remains unchanged. In this case, a larger
swing width is helpful to increase the welding pool depth on the groove wall, thus guaranteeing the stability of weld droplet transition and
reducing the risk of incomplete fusion on the wall. Besides, the weld morphology at the position of 4:30-6:00 was very poor, and the “hump
weld” in the current pass will increase the probability of incomplete fusion in the next pass. In addition, the welding temperature field is in
a serrated shape during the swing welding, which can be effectively eliminated at the swing frequency of 5 times/s or above. The research
results can provide reference for improving the quality and efficiency of pipeline automatic welding. (17 Figures, 20 References)

Key words: oil and gas pipeline, automatic welding, girth weld, incomplete fusion
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Fig. 4 Movement of welding gun during automatic swing
welding of pipeline

v,=0: @MW ARSI B (BC B, v, AE v, Jin]
e Al A @ A s B B By (CD B, v, A8 v, =0;
@ Nl A 1 B B (DE BD, v, A B v, 5
BC Bt % .
22 MERESMBIRTIRE
£ T SYSWELD A BRyc i, @ gt ek

(145 PR T RS AR . 25 18 BIAR TAF R AT X HE R RE
HEAT HOE 15 31, R e AU T E B R AR 1Y) R B AE B

HATIRFE 07 3 (B 50 Jm Ay BB o () 5 T 35
BT IR K S AR T S0 A, R R 4 T2 1%
AL AR R SRR R B BN . A T et
BB GRS, I54% R A X B i RS R SE 200N
0.4 mm > 0.5 mm X 1 mm, 78 55 5 4% DX 3501 X R ST &
N 2mmX2mmX 1 mm.

5 1
/ PREL N [X

B 5 EEADERERENERITMEX5E
Fig. 5 Finite element mesh model of temperature field in
automatic swing welding of pipeline




% EAL, A WMAE TEINRGE F SRS A R R R

Process & Engineering | TZ 5 T8

23 BREHRIEHGIE

R IR BR e A 5 T Bl A IR A X I
e, Hg RN

H=eC,(T+T)(T*+TH +H, (3)

Kb e AHRS R BU—0.8; C, NI F-P /R 2358 %
B, —5.67X10° W/ (m®* K" T+ T, 43 Bl NSRBI
BRI, Ks Hy X RE 25 W/ (™ K)s H N
2 FEAR AT AR L W/ (m” - KD

X R AR FE 3 AT A7 ELI K ) 477 B AR TR 7R i
TE 2y 2 7RIS HEAT I B 2 3 (B 6D

X8OM AR 7E Jin #4413k A2 o 85 K% (1) FH A THT o0 ST
J7 (Face Centered Cubic, FCC) 45 [ ¥ FCARAH M A0

0.21 |

— R
— A

IS4 IS4

e L@
o =
& w

SHAK/(W - mm - K
2
N

e
S
o)

0 300 600 900 1200 1500 1800
i/ C

(a) FIREL

RS — ) REAS
MRS 3 — D REAA
o AL AT

z

X

X y

6 EEAIFEREREESTEARLAEZHREE
Fig. 6 Constraint boundary conditions for simulation of
temperature field in automatic swing welding of pipeline

3777 (Body Centered Cubic, BCC) &4 I8k 2444 I
FAAAR L B IRAAAHSE , S ARLE A R T BAT AR 3
MARBI AR B 7D,

1000 ¢ — B
— JfiAH

900 |

800

700 +

600 -

FAE/( kg K1)

500

400

0 500 1000 1500 2000 2500
I/ C

(b) L

El7 X80M Nh ZEAIES KR E T (LihLk

Fig. 7 Thermophysical parameters of various phases in X80M steel varying with temperature

3

31 1Es

BT kG R ORI R E RS % X8oM
BBERL 13 Cls HOSEFE Ik, B 2 5B 58 a5 1k, K5
TR 5o Sy B T A R O AR R T A

100 um

(a)25C

(b)1560 C

B, F4 X80M AR RE R T LRI , AR AN AT 8 o
P, ALAE I Fad A2 o g2 R T3 (B 8). 4l
A 1560 CHF, AY W K BE PG AA i 5 © 46 B
TR B A VISR 2R AR 1 590 CRY,
LR ORI L. R, iZ 056K XSoM 4 44
RUE SN 1590 Co

100 um 100 um

(c)1590 C

8 X80M SRIEMMIE I 2P RREHRE
Fig. 8 Surface morphology of X80M steel during heating and melting process

32 EEZREEHEIZRHE
P4 T 2RI 2:30 £ BN 6:30 FLE N,
IR P IE I weldQAS RGEREM B E ) KA R

W% L ZS 5 AR IR R L R R R
PN R GG IR TL G AT BN [R5, JF LSRR B 3h
FR AR T ZSHONFER, 1% T2 2R A5

yqey.paperonce.org [ 1749




I Z5I# | Process & Engineering

20234610 H 42 % 5 10 91 ST AHE

321 BEIZLAHAHK

N T N B A L TE B BRI LA AL S
FIE T 3:00.4:00.5:00+6:00 2542 BE A7 B AE H Bh 5L
IR L ES 5K 9). ] WLAVE 2 1 15 B i Bt

850+ —=— 2
—e— R 1 7

800 - —a %2
—>— R 3)E

750 | —e— T 4 F
—— AR5 E

N/ (KT - mm ™)
a
3

600
550 |- -__\-/-\-
3:00 200 500 00
R A
() SRHERAAAN
65| —m— R
—o—HiA 1 2
2 ol —a—IH7R 2 E
o —~>—Hn3ZE
g —— R4 E
'S S5k —<— 7R S5 E
o
é 50 -
BES,
T s
i
40 +
35— ' : '
3:00 4:00 5:00 6:00
iR A
(b) J i s
230 -
220 +
< 210 |
2
200 -
g
¢+ 190 +
180
170 +
3:00 4:00 e 5:00 6:00
A7 o7
(o) I IR
40F ot 1 2
—a—3HR 2 2
35F w—HFHm3E
——HRn4E
307 %52
Eas
2,0l /—'
1‘5 I k/*/‘—‘
1.0
0.5 L . . .
3:00 4:00 5:00 6:00
75 for

(D) EF) 5 GURERESD
9 XS8OM EEHIETZSHMEIRIENETLrhsk

Fig. 9 Variation of automatic welding process parameters of
X80M pipeline with welding position

1170 L_Ydcy-paperonce.org

PR B BN BN, SR E 3:00 £7 B AE B & 6:00 fif
B IR R S I T L AR B R U Y 5
N HHTE 1~4 B R B R NARIE, 38 5 EA R
i B IR BN 22 TR K LU RIS B 1)
A NBAL, AT WS R KA TS 1~4 B
SRR B AR TE B B, 3B 7S 5 J2 B 4:00 f B
2% 6:00 A B MR R, SRR RN SRR o
TEH 3:00 (LB ENZE 6:00 AL B FREL R, IR 8E
T A2 5 7 RS2 AR 2, BRI T2 R TR R
JREER N FE AR AR GO0 T, i B R e
R BT, A E S o R T i R k. AR BRI R
o SRR B BE R BB K. IX A& BT SR F /N B
8 AU T AR A N R AR AR S LT, S B I 1
RABS)) T E 1 I 13 A5 B8 BT U, oK 3 11 ) B 1)
AR BN BE AR A 1) H M
322 BHEAMBAMEREAS AR E

J 5 JE = o TR B0 SO A5 T 3 AT A
HIER S ES5EA 4 BERIEE =475 K (& 10 7]

5:00 4:00 3:00

() B 5 AL

5:00 4:00 3:00
(b 378 4 BRI
FE AP 1 BE 25 /mm
j ol
0.3 844
0183
1133 5:00 4:00 3:00
—19422
—23317
27211
—311105
—315.000
(T 5 R UTE R
FEAN I BE 125 /mm
3.0000
2:6678
23356
20333
T'e711
13389
ok
0:342 2 5:00 400 3:00
§ 00100
f—03422
—06744
—1.006 7
— 113389
—171 1
—20033
23335
—206678
—3.000 0
(DT 4 ERTER

10 X80M EEHIIEMHFEEMIAERRTEREE
Fig. 10 Top view and sizes of some girth welds in automatic
welding of X80M pipeline




E
i
=
4z
=
]

AEEINRSE A SR ARG RN A R

Process & Engineering | TZ 5 T8

DL, 5 3:00 &2 6:00 J7 ], H548% 35 THI B A9 2 40 2 THI 1 R
BZE Wk o X BN T R R, AH EE T 3:00~3:30
fr ., 4:30~6:00 Az B 1) IH 78 8 BOK, R4 2=,
JREEE VAN, AR A “ SR TR R IEE RS
AR IR EE R S RIE G IR R, 40 IHE 3:004 6:00
7 B TR B B 2, SR R R TE TS A5 S AU
A5 T A48 P 50 T o) e e A O, SR 4. %6 (R AR 40
i TR YRS K P VAR5 et Y 7 R B R B A B (T 11 1 12D

5£m 5 mm
[€PFii7CI= (b) #R )=

5 mm 5 mm
(ODER1E (DIER3E

5 mm 5 mm
()HF 12 (DR 5 )2

11 X80M E1& B FNEIFIRLE 3:00 (L EMBHIRERIEE
Fig. 11 Profile of ladder weld pass at 3:00 position of X80M
pipeline automatic girth weld

(a) IR JZ (b) =

(OHEFE1)Z (DHER3)Z

() HF A2 (DHFES R

12 X80M EiE B FNEIFIELE 6:00 (LB M HHIEESIHEE
Fig. 12 Profile of ladder weld pass at 6:00 position of X80M
pipeline automatic girth weld

AL 3:00 o7 B 25 7 2% S A 39 11 B A7 B ) A T v 2 g
e AR S, 2y B R R M A R TE B 1 6:00
AL ERAE R SIGE 3 R 2B SRR IE A .

NI IRSE F SR T ESHL PR R RN OV E
FLARAE, SEAE AR S, M0 I BRKAE 6:00 K M
KL BN 52 5 IR i O R 3, DRI SE45 5 7 A “ e g
FEIRIE . (HIATE 3 JRMRIRNT, H TR AR R8N T8 LA XS
BNy FLR 3R F /Iy AR A R TE B 5 7 AR B
WS AR IE TS, 2 L BRI AR I, AT E )R
SEYT IR Bk, W MR L2 S 0N B GE .
MVBE AR 515 2 i E S T — R E R TE R 2 )
FASR I 13D T 2R 24 i 0 2 T TR g B e 7 7, D
S5 (3 R A 55 4 78 20 AL, A 52 R — ARSE
JRA , AL 5 A BRI 5

5 mm

13 REMEERE SR X80M BiE B aR G FEmE
Fig. 13 Profile of automatic girth weld for X80M pipeline with
incomplete fusion on sidewall

323 BJREBEGHH

U BE RS G = AR, H R A B IR
(B 14D “YRIE 738 53 B “ S kK 7 IS I K,
HARFRSACRAS R TR0, S E0K D BERRE TR /B4,
MNP HE A BE AR A I 08 7 8 5 3 D4l 8 kK
R, BRI AR AS I R, 5 350k 101 B i
WSATE B VA RS, AE R — R 7 AR BRI G

() I

(b) i J#

B 14 2GR ENERES IEE
Fig. 14 Incomplete fusion on sidewall caused by cold fusion
or superfusion

T 2 7 XSoM &L E N 1 590 C,
AT 8 1 B A B 1 B R AR b R S, R PR A S )

yqey.paperonce.org [ 177




I Z5I# | Process & Engineering

20234E 10 A 42 % 5 101 S5 AEE

BEREACRESE, LI “ W il " i .
DRALE 122 il ) AR A FDURS 52 5 R S BoAR 422 422 S 1 T
5 AR GE RIEAT X Lo o 2 AR AL B IR e g R
(P 15 W] WL, BB A0, 45 R 5 Sz B 45 AR B, 2R B 4
VR L, BUE RS R A A5 1.

Sl i

L/ C
1590
1484
1378
1272
1166
1060

954
848

742
I 636
530
4

318
212
106
0 e
[LSEEEN
15 X80M EBIFEELSIBRRIE SR IRIR I BER LR
XL
Fig. 15 Comparison between the actual profile of X80M
pipeline girth weld and the numerical simulation results of
welding pool

I AT ARAE B SR R TR Y, T WLAR S AR R
TS LR 311 P L IR O DX ISP 2 A S AN T 2T 14
FLARR I 310 — 0] 9 I8 L s v T 53— (B 16D,
Al — SRR 20 R T 0P s (0 5 v 1 TOL IV s 4
I, X TR IR B s U (B 4). IR
R RN, RIS 3 2 CD BUN, AL B 7S
3 I T HOS T 1 BE BOAN RERIF-42 IR BRI AA,
FE [7] — I Z 1) 2 W P 37 73 A B3R BN CD By il
FE & T BE B, HARFE 3 S B ARR PR I 88 14 T 73 A
U $R B0 R IR R 2 1O AN 38 5 A 2 S B0
0B H L v Hs 7 B e A B G, AT 484 om0 B R J

R/
1590
1484
1378
1272
1166

1060

gig (a) 2 /s, BUB RN

742
I 636
530
424

318
212
106

0

(e)2 /s, SEM

(b)3 /s, BAE AL

(£)3 /s, 2

R/ C
1590
1486 1 I
1382 /
1278 ™~
1174

1070
966

862
758 / /
I 654 il

550 v
446

342
238
134

(a) BRIMRE 7

/I C

1590
1486
1382

[Eing

1278
1174
1070
966
862
758
654
550
446

342
238
134
I 30
(b) =4I JZY)

16 BaNFIENRIKFIERRET R E
Fig. 16 Cloud diagram of welding temperature field at low
swing frequency in automatic welding

weldQAS Z Gt 48 S Bk X 30 AL T 48 22 )5 77 2
20 mm Ak, 1% X8 O 40 e 08 2 X, T 25 (8 0
A SXof 0o PR AT R N 2 R B AT U B A AT L
weldQAS Z Gt 5 J2 AU AR AT 1 17 8 T 2R
AR IR L = B 17D, AT I XA e 3R
900~1 200 °C, K 1 ELHU f IR FE 3 7> A ka9 5k
BRI A5 (R0 T P2 3 2 A B (7] BB, it P 3 B
A PR TS 4B IL 5 s S UL B, AT R0H
FRIZIEIR L 0 “ P T T3

()4 IR/s, BAE LA (d)5 /s, BB

(@) 4 Ws, S (h)5 W/s, S

17 weldQAS ARG KPR E R ERMR SN A EHREMEEEZ T ZANIREEATE
Fig. 17 Cloud diagram of temperature field during welding process test at different swing frequencies measured by weldQAS
system and from numerical simulation

1172 |_Ydcy-paperonce.org




TEIAHRGE H SR ARIE R R

Process & Engineering | LZ 5T

4
BExt i SR IE MR S 4 H B E S R B B R
Fs e e A, R P 1 206 S U 7 AR 45 5 T

5 AT T 3:00 2 6:00 o7 B AR EE AN SRR
R HLR S PR B AR R B TR SR AT N I s,
BE— DB T T HOA ARG A H I 150, 32 22
LI

USRI B STARAL AR AR AL AR 1 it
2 I RS R R T DR A N AR AR (1) 1
{50, 320 T A AR R 0 T8 P LA 2 LR A SURAIE T 4 17
IE AR I e

(2) 1R H 3:00 7 B #% 3h & 6:00 Az B 1) FE
K /NI 18 R ELE R N AN AR I, 75 B0
Ao 08 KB B B RE BN 1 32 245 B R 1) R K
AEE (R R oA BE SR 1) HH A 26

(3) W F AR JE T 5 5 4:30~6:00 £z B (138 78 B A
XPRUR, IREE BB B2, PR “ BRI TR 7 RSB TR,
SO R — AR AR A, B B R A IR

() PRSI B SRV AN 55047, #E8h LD
SRS RN, 5 5 B0 R LA B
TG, M T S8 100 B R G ) IR 2 . A R
B 5 Y098 FEARUTHEC 1) FR 423 B IRAR IR B AR, fd )R
IR E ) oy A HE 55, AT BRI BE AR AE A IR

nlb

BE MK -
(1] B o B K Hi ol U T8 B A5 B R B A IR S ke BT Ak
T R, 2021(5):69-70, 72, DOI: 10.19900/j.cnki. ISSN1008-
4800.2021.05.033.
QUAN T. Application status and prospect of automatic welding
technology for long distance oil and gas pipelines in Chinal J1.
Chemical Enterprise Management, 2021(5): 69-70, 72.

(2] 3k, e, Tk, 4RI, 96 . Bl H 355 & R R IR &

AR )], WA fEIE, 2019, 38(7): 721-727. DOI: 10.6047/j.issn.
1000-8241.2019.07.001.
ZHANG Y, LIU X W, ZHANG F, ZOU P, WANG K L.
Development status and prospect of pipe automatic welding
equipment[J]. Oil & Gas Storage and Transportation, 2019,
38(7): 721-727.

(3] BRUA, SR, SR, XM, 1R, 4K, 55
AEEAAR AR L 2] Az

EORANGCK D4R
,2021,40(8):914-918.

[4]

(5]

(6] £

[7]

[8]

(9]

DOI: 10.6047/3.issn.1000-8241.2021.08.012.

CHEN ], SONG ], ZHANG Y, LIU X B, TAN L T, ZHAO ]
S, et al. In-service automatic welding technology for high-grade
large-diameter oil and gas pipelines[J]. Oil & Gas Storage and
Transportation, 2021, 40(8): 914-918.

Fii 9, IS 52, B KR, 1R 53 SR AR N R R U TE I MR 4%
JREFIARLT]. R T, 2020, 40 (9): 114-122. DOI: 10.3787/
J-1ssn.1000-0976.2020.09.014.

LU Y, SHAO Q, SUL Y L, FENG D Y. Girth welding
technology for large-diameter high steel grade gas line pipes[J].
Natural Gas Industry, 2020, 40(9): 114-122.

. PRIV RRERE A B AR LT ]
SR 5 25,2017, 11(4): 37-39. DOT: 10.3969/j.issn.

VRO, 5K, R
R
2095-1132.2017.04.011.

XU Q, ZHANG L, WU D. Automatic welding technology for
the sino—Russian eastern route gas pipelinel ] ]. Natural Gas
Technology and Economy, 2017, 11(4): 37-39.

SO, BRI TR, N U, A5, i b b E AU IS B
RIUIR Sk a3 011 < fk s

10.6047/1.issn.1000-8241.2021.09.001.

,2021,40(9):961-972. DOI:

WANG L L, LI L., ZHANG B, SUN Y F, FENG X S, GAO S

B. Current status and development trend of oil and gas storage

and transportation technologies[ J]. Oil & Gas Storage and

Transportation, 2021, 40(9): 961-972.

BOG, RE, B, TR R, A0, S SN E
MIEEHARBW ], ki

10.6047/j.issn.1000-8241.2020.03.009.

IR G R
,2020,39(3):307-312, 360. DOI:
LIR G, ZHANG W, ZHAO Z, YU ], TANG B, SUN X, et al.
Discussion on repair technology of girth weld defects of high-
grade steel pipelines[ J]. Oil & Gas Storage and Transportation,
2020, 39(3): 307-312, 360.

TR, 2R BR A SR RIDEHS, P, £EM. K E 2 H3)
JRELG ARG G LR R S 3H R . L, 2019,49 (3):
57-61. DOI: 10.7512/3.issn.1001-2303.2019.03.12.

WANG HH, LI XY, ZHANG B, LIU X B, YAN H, WANG Z
H. Technology of causes and suppression of weld edge incomplete
fusion for long-distance pipeline automatic welding[J]. Electric
Welding Machine, 2019, 49(3): 57-61.

MENG Y F, LI G, GAO M, ZHANG C, ZENG X Y. Formation
and suppression mechanism of lack of fusion in narrow gap laser-

arc hybrid welding[ J]. The International Journal of Advanced

yqcy.paperonce.org [ 1773




I Z5I# | Process & Engineering

20234E 10 H42% 5 10 SHLGHE

Manufacturing Technology, 2019, 100(9): 2299-2309. DOI:
10.1007/s00170-018-2851-7.

[10] LILY,FU JQ, YAO Y G, WANG X J, LIU K, HAN T,
et al. Generation mechanism of lack of fusion in X70 steel
welded joint by fully automatic welding under steep slope
conditions based on numerical simulation of flow field[J]. The
International Journal of Advanced Manufacturing Technology,
2023, 126(9): 4055-4072. DOI: 10.1007/s00170-023-11386-1.

[11] HEY, TANG X H, ZHU C X, LU F G, CUI H C. Study on
insufficient fusion of NG-GMAW for 5083 Al alloyl[]J]. The
International Journal of Advanced Manufacturing Technology,
2017, 92(9): 4303-4313. DOI: 10.1007/s00170-017-0485-9.

(121 ¥, Mrtits. Bl A0 B 8 S AR s e R i K LT .

R B, 2012, 42 (2):84-86. DOI: 10.3969/].issn.1001-2303.
2012.02.022.
QI Z, YANG X H. Welding defects characteristics and
prevention on metal-cored wire all-position pipe welding[J].
Electric Welding Machine, 2012, 42(2): 84-86.

(137 SRES, R, ok FH A, o i3 e, 45 T8 1) sl L ool e 7= 2

JR IR K B i 48 e ) . A TR, 2005, 31(3):44-47. DOI:

10.3969/}.issn.1001-2206.2005.03.013.

ZHANG J H, TANG D Y, ZHANG T L, HOU Z F. Causes of
frequently appeared defects in pipeline automatic welding and
preventive measuresJ]. Petroleum Engineering Construction,
2005, 31(3): 44-47.

[14] RIHAR G, URAN M. Lack of fusion characterisation of
indications[ J ]. Welding in the World, 2006, 50(1): 35-39. DOI:
10.1007/BF03266513.

[15] SkEE, AR, B OA2 IR AR R BUE B S AR5 T .

P bR 2R (AR 2400 5 2021, 43 (5):629-637. DOL:
10.3969/3.issn.1671-7627.2021.05.012.
ZHANG Z Y, SHAO C L. Numerical simulation and
visualization experiment of gas-liquid two phase flow in
the centrifugal pumplJ]. Journal of Nanjing University of
Technology (Natural Science Edition), 2021, 43(5): 629-637.

[16] EE#, 51 R &, kB a, sk, X6, Mg, B3k T
ot TH S Bk s RCR 1) CFD BB BT T ] T B¢ kR 25
W CERRIE D, 2022, 44 (2):132-140. DOI: 10.3969/j.issn.
1671-7627.2022.02.002.

WANG G H, JIA L X, ZHANG X J, ZHANG F, LIU Y F,

1174 |_yacy-paperonce.org

ZHONG Z X. CFD numerical simulation of pulse-jet cleaning
efficiency based on response surface method[]J]. Journal of
Nanjing University of Technology (Natural Science Edition),
2022, 44(2): 132-140.

[17] ZHU C X, CHEON J, TANG X H, NA S J, LU F G, CUI H
C. Effect of swing arc on molten pool behaviors in narrow-
gap GMAW of 5083 Al-alloy[]]. Journal of Materials
Processing Technology, 2018, 259: 243-258. DOI: 10.1016/
j.matprotec.2018.04.026.

[18] XU G X, WANG J Y, LI P F, ZHU J, CAO Q N. Numerical
analysis of heat transfer and fluid flow in swing arc narrow gap
GMA welding[ J]. Journal of Materials Processing Technology,
2018, 252: 260-269. DOI: 10.1016/j.jmatprotec.2017.09.030.

[19] PANWISAWAS C, SOVANI Y, TURNER R P, BROOKS
J W, BASOALTO H C, CHOQUET 1. Modelling of thermal
fluid dynamics for fusion welding[ J]. Journal of Materials
Processing Technology, 2018, 252: 176-182. DOI: 10.1016/
j.jmatprotec.2017.09.019.

[20] YANG T, LIU J F, ZHUANG Y, SUN K, CHEN W L.
Studies on the formation mechanism of incomplete {usion
defects in ultra-narrow gap laser wire filling welding[]].
Optics & Laser Technology, 2020, 129: 106275. DOI: 10.1016/
j.optlastec.2020.106275.

ek H 38 2023-06-21; &[] H 3] 2023-07-25; % 5K

HEWB : PEA IR SER L 7R S H AR L T H
R TE R R R R SR B R &I AL, 20212GO01,

fEZ B S, 95,1971 4R 4, m g TR, 2014 SR B+ L
T E AR R0 224 TR, B BN S R s TR
AN TR, Hbhik: AL R T G AR R X DU 18 5,
065000
BASIEE : WRH, 42,1970 F4F, JBF 92 TRET, 2008 41
BBl T R EER AR AR M, B R A A e f
T I SR B AR TT T 90 1A . Huhk: A6 BT ) BHIX 0%
18 44 *5,065000. HLiE:0316-2076715. Email: suiyl1970@126.com

15 0316-5973718- Email: luozl@pipechina.com.cn

TR (IR ARSS) FriAS (OSID):




