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Abstract: The cold metal transfer (CMT) and tungsten inert gas welding (TIG) surfacing processes were used to surfacing
the X80/2205 bimetal mechanical lined pipe ends, and the effect of surfacing speed on the morphology, microstructures and
proportion of surfacing layers were studied in order to determine a reasonable CMT surfacing process. On the other hand, the
microstructures and properties of CMT and TIG surfacing layers were compared and analyzed. The results show that both the
width and the height of welded bead decrease with the increase of the welding speed. The toughness of CMT surfacing layer is
higher than that of TIG surfacing layer because the 33 CSL grain boundary ratio of CMT surfacing layer is higher than that of
TIG surfacing layer. It is found that there is an embossed brittle-hard structure at the junction between the surfacing layer and

the X80 steel. This brittle-hard structure is martensite with the BCC crystal structure, the fine grain size and much large-an-
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gle grain boundaries, resulting in sudden changes in hardness at the junction between the surfacing layer and the X80 steel.

The ratio of ferrite to austenite in the TIG corrosion resistant layer is 37 : 63, and that in the CMT corrosion resistant layer is

54 : 46. The pitting corrosion resistance of CMT surfacing layer is better than that of the TIG surfacing layer and the 2205

lining layer. Considering the welding efficiency and the corrosion resistance, the CMT surfacing process is more suitable for

surfacing welding of composite pipe ends.

Keywords: X80/2205 bimetal mechanical lined pipe; CMT surfacing process; TIG surfacing process; microstructures;

hardness; corrosion property
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Table 1 Chemical composition of 2205/80 bimetal mechanical lined pipe and ER2209 wire

W . }ﬁﬁﬁ.ﬁ/%
C Mn Si Cr Ni Mo N P S
2205 0.022 1.41 0.49 22.42 5.50 3.08 0. 152 0.027 0.001
X80 0. 060 1.71 0.19 0.42 0.14 0.13 0. 004 0.011 0.002
ER2209 0.016 1.85 0.51 22.59 8.72 3.02 0. 160 0.023 0.012

x2 TIG HESH
Table 2 Welding process parameters of TIG surfacing

o a‘zfi%ff& Mfr%i %2}925& RN AR
/A HW/A Wi/A RV (em s minh)
SEZE1T 150 60 60 9.7 30.0
HEZE2 160 150 70 10.3 65.8
i otz 200 190 110 10.3 61.2

AR IS BRIBOMEAR Z A B, 2 AR T
WL O CFOE) | i # S AR s SRS IR AR =

FHEAJE AW (AFLEE HCL : HNO, = 1 : 3) i@,
L2 X80 AT/ B 49 Al R T K5 1R A 13 RS 1
K DM2500M k= o't 2 5 i 455 L 5% 4 AR 4 21,
JSM—7200F ZU 434t fL 55 FN 75 B0 B T AT 55 (EBSD)
HATAT AR AT . R Bl L AL A TE BT o
SRZHFN 2205 2B mbERE . R ST 10 mmx
10 mmx 3 mm, R AR RS = AR AR R AT 305
TAERRAR ALl B AR Bt | 2 L R AR R AR A
HR A, HL AR R T i 7340 3. 5% NaCl i
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Table 3 Welding process parameters of CMT surfacing

KRR R MR, B HELRERS

G /A BV (ememin')  mm (k] -mm™")
SR 155 16 24 6 0.620
25 3 0. 649
30 3 0. 541
35 3 0. 464
MWz 163 16.6 10 3 0. 406
45 3 0. 361
50 3 0.325

T ARPVSAR N 98% Ar+2%CO, , M 20 L/min, )2 [A]IR
BET<100 C,
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Fig.1 Macro morphology of CMT surfacing
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Fig.2 Weld size of CMT surfacing with different
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Fig.3 Microstructure of corrosion-resistant layer of

CMT surfacing with different welding speed
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Fig.5 Microstructure of surfacing layer

HEARZ B e XA HZUN I 6 o, s 6 Al
SR R R T2 AR DX D DT PRk R A RDRL R
DURRAARSN 2, TIG HEARJZORL R DX Aok B oL, B
PRAA i ST AT , T CVIT S A2 KL it DX B PG i L4
AR, ERLE AR LG RE R PR MEAR T2 A
AR DX LURLIR DU 2 XSRS X80 HYAY TIG
HEARZ AT EBSD 23 M 4R sl Ot 5 e A R
PEAET TR ELA (K 6 (e) ) , R WIRE R I 7 75
BRZHZN, EBSD A0 (18 6(f) ) R HA
JLAY B BCC AR MRS K, i W2 e B 20 2007 O 5 G
PR, R i TR PR T, X80 4 B 1 HEAR
JEBISY o MK 6(g) WT UL, B AE T FGAAZH 21 ok 4
AN, B2 KA A



£ 160 - Bk 5 AR B A )

2022 %12 A

(d)CMT4H 5 X

(f)EBSDAH 4 fii

 (e)iZ i FSEM

5 -5 um
(2)EBSDEX i1 &

6 HEEHRHINXERAFIER
Fig. 6 Microstructure in HAZ of surfacing
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Table 4 Fitting results of polarization curves
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2205 1.424 -0.161~1.424 3.148 0. 960 6.7672 -0.21913
TIG HES7E 2 1.563 -0.105~1.563 1.592 0.953 4.0436 -0. 16600
CMT M43 )2 1.825 -0.079~1. 825 1.274 1.118 3.4191 -0.13864
TRV B153591 4 37 = 63 Fl 54 = 46, ifi Sk CMT HE
3 &F
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