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Abstract

Nickel-base 625 + X60 clad pipes have good corrosion resistance and economy, and have been
widely used in oil and gas field pipes. Nickel-based alloy clad pipes not only has great difference in
chemical composition and physical properties, but also is easy to be oxidized in nickel-based
welding process, metal fluidity of liquid welding seam is poor, and defects such as heat crack, po-
rosity, slag inclusion and forming error are easy to occur in welded joints. Starting from ensuring
weld quality, improving construction efficiency and reducing construction cost, this paper intro-
duces the matters needing attention in welding in detail, so as to provide reference for future
welding work.
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Figure 1. Clad pipe
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Table 1. Mechanical property of materials

*® 1 MRERS
MR C HMn EESI BEP  BiS  HCr Mo HENi Al BEND  HiCo HTi 0V kFe

Incoloy

65 <01 05 05 0015 0015 20~23 8~10 &K&E <04 315415 <1 04 - <5
X60 <021 <L6 <045 <0.02 <0.01 <050 <050 <I.0 - <0.05 - <004 <015 AR

Table 2. Mechanical property of materials

3?2 MR RE

5 bz Jeb A FEARER A PG
o Rm N/mm RP0.2 N/mm A5 % HB
Incoloy625 827 414 30 <220
X60 520 415 18
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Ao MREE R AIEIN, EX PG & W ARSI E,  HLX P Fh & S 2K B A4 20 e 4
IR ZENIRK, SRSk = AR PR R R B T

2) BHEA L 625 NHIUECARHL, JRER T, BE. B BSERESEEIRAN, K570 R
MreRee, TERURIS st ffk, SEARGU = E; AR T8RS 4 625 MSHRMEZE, Wiivig it
K, 2 FEERRCH R R AER il A RIS s 3L i, (615 g & J1kas, e e
FH R A RE] [2].
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3.1 BETZHiEsE

IR H S S M Y ¢ 168.3~1219.2 mm, EEJE5 10.11~41.1 mm 4, RN % e E
PSR IRIE s B R, RAE TR + F THIUEMERE T2,
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Table 3. Parameter in WPS
;3 BEIZESH

JREER R A
SREE I Fille Metal Current Type JRERE R e
Weld Process Volts Travel speed Heat Input
Pass(es) i) #iH% Diameter et YRR LR V) (mm/min)  (KJ/mm) Avg.
Classification (mm) Polarity ~ Amps (A)
Root GTAW ERNiCrMo-3 24 DCEN 81-103 9-12 63-114 0.698
Hot GTAW ERNiCrMo-3 24 DCEN 134-140 10-12 90-106 0.923
Filll GTAW ERNiCrMo-3 24 DCEN 135-150 9-11 93-103 0.915
Fill SMAW ENiCrMo-3 3.2 DCEP 88-102 20-27 111-180 0.957
Cap SMAW ENiCrMo-3 3.2 DCEP 78-96 20-27 139-230 0.677
AR 10~15 L/min, iR 20~25 L/min.
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Figure 2. Defects statistics
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Figure 3. Porosity of welding
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Figure 4. Slag of welding joints
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Figure 5. Internal concavity
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Figure 7. Welding joints of back side
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