o

Journal of the Society of Disaster Information Vol.13 No.2 | pp. 147 - 154

Available online at www.sodi.or .kr

SEUA AHQRIAZ SHERO| HHSH S0 B MY o7

Experimental Study on the Characteristics of Residual Stress in
Welds of Duplex Stainless Steel

Juntai Jeon®
* Department of Givil & Environmental Engineering Inha Technical College 100, Inharo, NamGu, Incheon 22212, Republic of

Korea

ABSTRACT KEYWORDS
Duplex stainless steel finds increasing use as an alternative to austenitic stainless steel, duplex stainless
particularly where chloride or sulphide stress corrosion cracking is of primary concern, steel

due to the excellent combination of strength and corrosion resistance. During welding, welds

duplex stainless steel does not create the same magnitude or distribution of residual stress
weld-induced residual stresses as those in welded austenitic stainless steel due to the phase

different physical and mechanical properties between them. In this work, an transformation

experimental study on the residual stresses in butt-welded duplex stainless steel is
performed utilizing the layering technique to investigate the characteristics of residual

stresses in the weldment.
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o 8RA R A AL AxAe] AHAME B3I e A L B S Ao 2 852 Table 49} 2]
GTAW (Gas Tungsten Arc Welding)= & 6PASS 84S A8t o2 St 25E 150TC &5 %38 AH83ko] 150 Celsrt
=A STk

Table 1. Welding Process and Material

Base metal Welding process Welding material

Duplex 2205 GTAW Thermanit 22/09(2.40)
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Fig. 1. Configuration
of the test specimen

Table 2. Mechanical properties of duplex

stainless steel Table 4. Welding condition

Yield Stress Ultimate Strss Elongation PASS Current Voltage Speed

(MPa) (MPa) (%) A) v (time)

550 700 75 1 140 12 19 11”7

2 160 12 4 45"

Table 3. Chemical composition of duplex 3 170 12 4 50"

stainless steel (mass, %) 4 170 12 6" 50"

C Si Mn Cr Mo Ni N 5 170 12 6" 15"

0.025 0.5 1.6 23.0 3.0 9.0 0.14 6 160 12 8 20"
2.2 OJMI=Z!

S50 B T 45 85 ] 49 2 BAE Auste] AES AF 3 F E8)%(polishing)S 3k3L 2% Nital ]
N A etchant) & ©]-83t 20~30% 2t o T FIANAE S o] 8st mARAS BESGT AHERE BRI
OLYMPUS PME3 ER 24| 5008-&2] 7| & w|A|22]-& ZF3th Fg. 2.9 1 235 YepSIth Fg. 29 (a), (b), (< a4
2, Q¥ 9 &5 wAzAS UeRd Zlolth 23S B BAjAM = 2 2-H U] E9} #2to| E(AustenitetFerrite) 0] E3F
ZA S VES & F gloH, 844 R 2EHUelESt &5 oo THdE dPTolAE Q2H Lo EL) Hglo] E Rt oz}

vkE EIALO] E(Martensite) 0] 22]o] YEPgS & = lt} 12]al S35l e @ 2HUo| E9} #Hj2jo|E Y nf2HIAlo]| EV} F4
S8 Holx £92ZE YEPHS & 4 Atk 5, Duplex 2205 7542 2HIg 7S 83 F0l| L2HUo|ES &5 o]Fo =
7tEH 845t dREToNA S 371NN WasE A A AFE|(vE A EXE)) 7L S & 4 qlok wekA &4
5 g dGERelA el o BR8] ¢skSatoh 5, 1976; Taljat 5, 199)= HASE e & F SUth

(a) Base metal (x500) (b) Heated area (x500) (c) Welding zone (x600)

Fig. 2. Images of Microstructure
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Table 5. Characteristic of Gage
Type EA Gage Factor Size
2% Strain Gage 267N 2.09+1.0% Tmm

_ L =500 (unit = mm)
- X
1-1 2-1 3-1
1-2 2-2 3-2
- 1-3 - 2-3 - 3-3
] 14 “ 2-4 e -
= i T-5wa n 23 S 3-5 W4 f
[BRsRssnslac: sarnsankaninsnss T T T T T vwm?,v VM I
1-6 H 2-6 I 36 3
100 150 ' 150 T100
y
Fig. 3. Gage Point Fig. 4. Test Specimen
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Fig. 5. FE Model
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Fig. 6. Temperature-dependent thermo-physical constants of the material
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Fig. 7. Temperature-dependent thermo-mechanical properties

of the material
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Fig. 8. Comparison of the FE result with the experiment
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