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Fig.1 Cross-sectional morphologies of UNGW joint of 1Cr18Ni

9Ti stainless steel

SAA AR E R, BAR, 1Cri8NioTi B KK A4S
B UNGW Sk R IR 88 SRl i 2T i, — 7T
AR T oG AL ) e Re s S — 7 G v W3
Vﬁﬁﬁﬁ%ﬂ%#i?%ﬁﬁ%ﬁg,uﬁﬁ%%
Sk (Rl A DA 1, 3 7E B IR AN B A I R A v L
AEEN TRENE. lzcﬁ%%EMQ%&%Wﬁ
g, HA BTN IX, TN REEIX, R
(1) B ) X e Oy BRI AR, I HL7E BRIRAR B4k |4 A
EAOBENR § BEM, 1ZBMALES S EEM LR
1) F sz e X 2H 2356 4 — 5. 8] 2d SR AR AR (R AR 4% X 4
2, dm A R IR i, AR i 1 AR Oh B G A,
SRR FE R ds 3 ) 40 A A AR SRRk R Ak . 1] 2e AITEE
2f 73 A G AR IS & eI A 2R AR 85 XA 2, H
HAA %ﬁﬁhﬁﬁfEﬁm@m% PGP
b b, G o SRR EE. BEA LM E
%m%%%&mr%m#%m&&mﬁ [F] BN R 5 4
HIH A — 2. &8k 70%[1 Fe-Cr-Ni = ot &
E‘Jﬁﬁéﬁﬁi%% Cr-Ni 493t A #I. AF #, FA
VF Y4 PR A, JF B2 Creg/Nigg 55T 1.55 i,
T%%%%IﬁﬁHEAFW%IﬂFAi g
GMS-347L JR42[¥] Creq 5 Nigg ML Creg/Nieg T
2.04, HEIE G LRI, 17458 B SEPR Creg/Nieg



. 2456 « WA & EMEE TR

44 3%

K2 1Cri8Ni9Ti AH5H UNGW 3k i 41
Fig.2 Microstructures of UNGW joint of 1Cr18Ni9Ti stainless steel: (a) backing weld near the bond line, (b) backing weld in the weld

zone, (c) filling bead near the bond line, (d) filling bead in the weld zone, (e) cover pass near the bond line, and (f) cover pass in

the weld zone
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Fig.3  Hardness variation of UNGW joint of 1Cr18Ni9Ti
stainless steel (WM-weld metal; BM-base metal;
HAZ-heat affected zone; B-backing weld; F-filling bead,;

C-cover pass)
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Fig.4 Tensile samples (a) and bend specimens (b)
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Table 3 Tensile properties of UNGW joint of 1Cr18Ni9Ti

stainless steel

Sample opn/MPa  os/MPa ol% wl%
No.1 636 412 43.6 36.5
No.2 675 447 47 39.9
No.3 682 439 56 44.2

4 1Cri18Ni9Ti FEEH UNGW HEkimEIh
Table 4 Impact energy of UNGW joint of 1Cr18Ni9Ti

stainless steel

Sample No.1 No.2 No.3
Impact energy, o/ €m” 148 163 145

K5 ke S b o R i 0 T 50

Fig.5 Fracture morphologies of the tensile sample (a) and

impact sample (b)
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Table 5 Mass of UNGW joint after each erosion cycle

Mass of 1 cycle, Mass of 2 cycle, Mass of 3 cycle,
mi/g m,/g ms/g
39.438 39.394 39.359
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Microstructure and Mechanical Property of Ultra-narrow-gap Welding Joint of
1Cr18Ni9Ti Stainless Steel

Zheng Shaoxian, Du Baofeng, Han Feng, Shi Zhe
(Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: Ultra-narrow-gap welding experiment of 1Cr18Ni9Ti austenitic stainless steel has been carried out by the method of
constricting arc with ultra-fine granular flux, and microstructures and mechanical property of ultra-narrow-gap welding joint have been
measured and analyzed. The results indicate that ultra-narrow-gap welding joint of 1Cr18Ni9Ti austenitic stainless steel takes on equiaxed
grains in the backing weld zone and coarse columnar grains in the weld zone of filling bead and cover pass. Equiaxed grain and columnar
grain mainly are made of austenite, but there is a small quantity of lath ferrite in the equiaxed grain and columnar grain. Backing weld and
filling bead of ultra-narrow-gap welding joint have the similar hardness as base metal, but the hardness of cover pass is lower than that of
base metal. The properties of ultra-narrow-gap welding joint are higher than the minimum of corresponding properties of base metal
including the tensile strength, yield strength and elongation ratio except reduction of area and impact energy. Besides, corrosion rate of
ultra-narrow-gap welding joint is 0.417 g/(m?.h), which is obviously lower than that of base metal.

Key words: 1Cr18Ni9Ti austenitic stainless steel; ultra-narrow-gap welding; microstructure and mechanical property of joint
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