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Abstract

|

|

affected by the magnitude and distribution.

redistributing the residual

propagation. In this study,

stress quantitatively,
characteristics of its redistribution with loading

because
magnitude.

Welding structure contains residual stress due to thermal-plastic strain during welding process, and
its magnitude and distribution depend on welding conditions. Cracks initiate from various defects of
the weldment, propagate and lead to final fracture. The crack initiation and propagation processes are
Therefore, the magnitude and distribution of weldment
residual stress should be considered for safety design and service of welding structures

s. Also it is very

important that more accurate assessment method of fatigue crack growth must take into account the

the residual stress in weldment has

number of cycles and fatigue crack

fatigue crack behavior of STS-304 weldment was investigated during crack
propagation into tensile residual stress region or compressive residual stress region. Crack growth
rates were predicted and compared with experimental results.
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A77t Aot @A, 8HA] HshE Dol Table 4. Mechanical properties of the welding
g AgWEs pERAA wel FAlsle FF-SH 9 wire
@& dRgdATe 2ed Y 9] ofel & O_E‘ st Welding wire o.(MPa) Elongation(%)
HAARQ AP} vl FE u:%o][:} F-oEe B4 QR FR 308 580 57
Aa-gEo] Bxatd o FHde ¢ HHSHo] 3
A B o1 AR HBE dodo Age] g S - - . . .
= 7Y A0 2 A 2 2 kY e BB Table 5. Conditions for MIG welding
HAaold FaFgo] WAGE AL #F A4 i} 2 ¢ | Number] Voltage | Current| Speed | Ar flow rate
mozle] By waelA w7 Aesze 379 (mm) | of pass| (V) (A) |{em/min)}  (I/min)
HhEse) oM E AHsEe] BEE olgslo) Wgtgit) 2 1 22 | 150 | 260 20
B APdMe T2 1287 9 3lE-3q] Hofox] Al
£33 e STS3045 _@‘3}04 AlgH-g A Fstn, ¢ Algd g84e Fig. 13 #el # 100mm, ZHo
A g gk 2§58 ddo e FEIHA upE P 600mme 3k1 Ze] Wk} il wWhaks ol gt sy
oo AEE AP 2o B2 H2AGHES T ggdow Al Boi sl E4E sbeAel de
shect, =3 FEedY 4ed nysted FaelA mz AF-eHE AAG] g8l EAe sk Algddel F
As-E Hrlsles W disted nasina g Fe AH2EE 020 MPa B9 e AS £HE 3K
% Ulunwelded) A EH . Ag8 Fdo] 4atiea
2.4 d < FHsr] §ske] @F SHE Tltensile) A8, Al
H Yo ERFLES FHe] sk 5 £33
2.1 8 Y AlgH Clcompressive) N gHo 2 72y el BE AEHA
el A7 2mme] FHE D JdEeE 23] Mt &
& /é]?goﬂ }\}’%% XHE‘-‘L;: 1 1 81\‘1 ] 2_/:_51]\4—0]!5_7%1 U - specimen T - specinen C - specinen
%53]01311/\70} A 2 8759 gEtd JE 9 7 y
AH HAL 27k Table 1. 2. 3, 491, &3 zpe 1]t UT” “I“
Table 5¢l LFERRAT}, ' : 8 |
E R e 9’L= /J: L&; RN
Table 1. Chemical compositions of the base ' ; i
metal (Wt. %) B AN N A SN - I S Y - L s
Material| ¢ | Si [Mn | Ni| S | P | (& ! |
STS304 | 0.5 | 0.56 | 1.09 | 8.56 [0.004]0.029]18.55 H
A i A = a1 H T -
| | ¥ THTE
Table 2. Mechanical properties of the base ! [ '
metal RN llllll H‘H
. 5]
Material ou(MPa) ouw(MPa) |Elongation(%) b b
— unit in MM
STS304 751.5 319 62.2
] 4]
a3

Table 3. Chemical compositions of the welding

wire (Wt. %)
Material C Si Mn Cr Ni
ER 308 0.05 | 041 | 1.78 | 198 9.8
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Fig. 1 Configuration of test specimen
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ofu|FE & AHAH  CCT(center crack tension)¥ 2 olgdle] A dolHzRE M (subtractive
Ao sl SHAldE AlHY Yo] Wekog FE3 displacement) & 739t} W2 A 242 Table 6
Tdo] EAS=E A A Aa(igE AMHESIEL I 2o
W, FEHE So] WAE fsle] £3 $ a2 P
ool FEel e 3. SHEAA T I2FHNLSE
2.2 AEEx 9 g Terada™'& Fotgae] gh7] &HA Hshe 2
Foo o BEE o3y 2E gAYeR ddysin
AR 24 e gyt Jont B dTelA le},
= oulnd s FEd g 4&  de AW 2 ,L(;)
x 5\ %
(hole drilling method) & AF-&lel &34l 54 o) =a[1=(5) e 1)
oz ZFsAd. 239 7% Terada ™7} Aokt A& .
o2 By tﬂggo}oq Azoso YLE FAS wjot 7047]*10 0.5 £4%F9 Y ARAFIE R, bE
Sk, #Adgel ol BHede] ARE ARG W7} AR Aol
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Nz.9} AEx8E dAshd 7heiien, $E(R= 0 wmin/
Omax) = HWE(Pun= H56450N) & FH Al 1At o714, Fe 7de d4a 1 99 AAzAcRR
SN HAsrEE WMEAA 2 R=0, R=0.302 B A8Es HATSR, (24 00T Agae Aol
e Fol 8o ek ¥ ¢ U=E At FdHe Yok p B2 FE F4d sl £xgEs
#dZole wE 20M ol%A dvlAE A¥E A4 wen o8 s A Creen”'?] &42 22350 o}
of A3t =1/100mm L3 HWHAA HeE FA2 & 2 Aoz el 4 gt
Zyslgdon zv] #g9 A& folsh 7] 9sto]
Qo £200074 vk Fol ALHAE (CrO) Fu Ko = [ [\[ “”ﬂ/ leﬁ]P a
& Abgste] dueidict TEe AAHolE Y de (3)
g %S vE 2gsdn, TERUFAE S o) 43 = 9/ 4 f
o FRE Ao H2dEREE da/dNS BA3S =2
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&5 v 2o
Table 6. Fatigue test conditions
_ C(4K)”
— S— dajdN= "R SK, —IK (5)
Stress ratio | PafN) ParN) | APIN) | Test freq.(Hz.) | Wave form
R=0 56,450 0 56.450 10 Sine Aq7)M K 79 Asdnr) SBopysid He 27
R=0.3 56,450 16,950 39,500 10 Sine (}4%__\7]_%/\])94 % ]’Eﬂﬁﬂ—ro}_’, q_oﬂé%b‘—j% ——lla%i %
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ESHENAFE(IKep) &
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Fig. 2 Redistribution of residual stress for
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Fig. 3 Redistribution of residual stress for C-specimen
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and effective

20
intensity factor

stress ratio for T-specimen
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Distance from Welding Center, ¢ (mm)

Stress
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Fig. 9 Crack growth rate vs. stress intensity
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