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Abstract . For L415/N08825 bimetallic composite pipe, AWS A5.14 ERNiCrMo-3 welding wire was selected, and the
hot wire TIG automatic welding process was studied by changing the bevel angle. The operating performance, microstructure,
mechanical properties and intergranular corrosion of the welded joints under different bevel angles were compared and
analyzed. The results show that the microstructure of the weld metal is mainly composed of coarse dendritic, cellular or
massive austenite and ferrite between the austenite. The microstructure of the heat affected zone is mainly composed of
pearlite and polygonal ferrite. The grains are coarse and uneven near the fusion line. The mechanical properties and
intergranular corrosion results of the welded joints under different bevel angles all meet the requirements of the designed

specifications. From the point of optimizing the welding process and welding cost, 15° U-shaped groove can be selected for

on-site welding construction of composite pipes.
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Tab.1 Chemical composition of L415/N08825 bimetallic composite pipe (Wt%)

K C Si Mn P S Ni Cr Mo Al Cu Ti Nb Fe
LAISMS | 0.04 0.32 1.51 0.008 0.002 0.02 0.18 0.01 0.05 0.02 0.012 0.045 At
NO08825 0.03 0.06 0.53 0.002 0.003 434 213 3.11 0.11 2.15 0.95 At 30.14

R30 2.5

b
K1 U ﬁiﬁﬂ(a);ﬂ?ﬁﬁﬁiﬁﬂiﬁlﬁ(b)

Fig.1 U-shaped groove (a) and schematic of welding pass (b)
WA 7~ 10 L/min, % M ETH ALK 5~8L/min,
1.3 REH*
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Fig.2 Photograph of welding process
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Tab.2 Welding parameters of bimetallic composite pipe

mr | wma | wmy | SRR AEA

A 190~195 9.5 122~127 | 875~890
of ¥ )2 205~210 9.8 155~165 579~630
B2 265~270 9.8 155~165 790~805
i I )2 265270 9.8 116~122 | 1100~1201

e RHE B MR -3 BOK B (BiMRH 2g, #M
10mL, 187K 10mL) #4171k, K A Axio Imager
B BB AT O S, RIS %
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Fig.3 Macroscopic and microscopic structure of the welded joint

JEAE A PV R R o 75 K AR AR B R
L&A TR, B A AR KK, R, /4%
Hh AR AR AR B ER A b A R R IR B8 EC AR ]
AR R R BURLR . 1 3(c) Ry k2 FIAR 4% 2 6] ) 45
AR AL E Y, FERAILRCK, B 3(d)R
FE PG XA O 2, 8 i BB
F ) 2 30 B B R IR AL AR, 7E S T A A 4R 01 &, kL
BHK, A5,
2.2 NFEtEgE

3 AANEYE O AR Sk i S 2E e RE . AT LA
B, KA OERT, Bk b A
585~650MPa, HWiZf E¥EREA, B4 RE
B, =R O A RS A REUMNF 1.0mm,
PRk A AP A R R A0 AR A R Y
M X -30°C & b vh i B v S b, Y R ER

K4 Sk ee R, R =M f2E ek

R3 TEBEFORE TR S FMEE
Tab.3 Mechanical properties of the welded joints under different bevel angles

p— Fir e fig S5 (0 B A2 .90 mm) -30C i /)
VPSR /MPa| W E AL HHE A2 HE A3 RFE A4 ot I e X
10 585 i8] P20 * WAL H WL P20 152 74
15 587 527 E 33 & WAL 0.8 mm 4 | 0.6 mm HEL 176 117
20 650 527 F e 33 P UUE 338 EUUE-33¢ 1.0 mm 24 167 96
B R EOR B 10° O i T R OB RS U RSO,
FIERVEEOR T, S EEREEAA R 2000 0 F 2.3 REEH

FAFER K, KR HERCRAR; 15°8 1 7E PR UEXR e B it 1)
[l 42 i 1R, AR P B . AR
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4 iR, B LR KM E R A 0.338g/(m?-h),
/N F G E R 0.914g/(m*-h), =FE O MET
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Fig.4 Photos of samples after bending test
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Tab.4 Comparison of intergranular corrosion results

of welded joints
3 0 iy HE | R 8 T 3 R X S R i | 3K ) | o i
/(°) /10°m? /g /g /h /(g-m*h")
10 1.503 14.326 14.265 120 0.338
15 1.501 13.985 13.925 120 0.333
20 1.504 14.064 14.011 120 0.296
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Fig.5 Photos of samples after intergranular corrosion
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