YYE24YLHE o &8 26Ad LY S9 £ &4

Zddgr o 4 &, vIUAHAAIED ¢ 8 A
edd%r F 94, YIYPLRF)’Iefr ¢ F o »

1.0 A &

At oz AR YLl ASME Code Sec, 111 & AA 718 <A Az
Hi oy, 32358 e AT €47 &7 Yoo dgoln] o] He
Austenite stainless steel 2E¥ JI7lAE& AlLsld FIPY (cladding) &4
“J‘ﬁgi‘?-qi HE3t PAAHE FARAA e ngstelA] ZlEdled de] L85
al .

YA 7R Stainless steel strip cladding o) A L5351 Y Process F AlA|
L2 YHLE7) Solv SASC (Submerged Arc Strip Cladding ) 9} ESSC(Electro
Slag Strip Cladding) ¥°] &S Y2} o]F ESSCE o}F I AA
A zto] A 83tA R Process A JEl Process off ¥]3 mYdoly A =
of F& 49%e aA gou, A AMHEol SASC 9 1/2 Axel AYAYR
82t F 4 9] Cleanliness & $43 Cladding ¥ o]},

B AFdMe olggt 43 Cladding £3 W del AoiM e 28U 7S
3}t AJ¥, Delta ferrite ¢, Corrosion rate 28] ZuYAle e ¥
A& n@qsla Ragnzdr Fad HJAQU SCC (Stress Corrosion Cracking)
Aol dig] 7]&e] SASC £ A A& vmsle] ESSC SR LHEHNS
AAsted 2 FEFHo 9.1\4.'

2,0 A8y % AA
2,1 A=

B AF0 AIER AEe YAZR FAAQY SA 508 CL3 B2 ZAE AR sty
0.5X 60 mm A7|9] QA YOE AU A 2EYN Y2 ALE3c).

2.2 %4 A

@M E 610°C, 40417 (U4 WA AN HEsn Ye A 23Y)
AAsHe AL 71Ro2 sty HAE ¥ UA £4 AYL A 2004 £D
Ao exoN fASA AWE AT,
2.3 £3% Y7

7h. Bt A B4

As - clad o] NYHE EHORRE 0.5mm 4 AP 1AM  chips & 23
BAEa AAe JAE LECO BAZIZ BAs.

1}, Delta(8) ferrite &3

De Long's diagram o)A Delta ferrite ¥ 13}, %% Ferrite scope &
Delta ferrite Y& =43 De Long’s diagram o] A] 73] g2} vlwmslct,

4. 2A Mg &3

2 2348 (BMD : base metal dilution) A4t ¥y e =29 AL BN
a;}& o3l BAl N 2EY, FY=olre Ni §/HFe B GF2E ALE
sl t}. .
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) (Nis - Niwn)x 100
Dilution (%) = (1)
Ni s - Ni bm

Legend Ni s : Ni content in strip
Ni bm : Ni content in base metal
Ni wm : Ni content in weld metal
2}, Corrosion rate &3

ASTM A 262 Practice A (Oxalic acid etch test) & Practice C (Huey test)
of e} AIYE sto RALFo2 Wiy,

o, U B4 A

AlMe BAREL HS Nitric acid® £3] AAY & &£4F
ZH& Polishing@ 3 Strauss testd AAstY AR Y& B3}

uh, £ B4 AW

U-bend AL 130X 15X 3 mm 7} HEE 733o 2740 20mY AF2
U-bend forming3la B¢ BH3dtdd SCC AL 3.

3.0 49 A
3.1 £d9Yya 9= gz

ESSC 9} SASC 2®lqlaj A7) 3o JRZEA dHge Table 1 3 By, =3
4] {1} o) w2t A4 BMD & Table 2 8} t},

3.2 £4HYY £HAY =3

ESSC & K9} SASC £ ¥ 9] As-clad FH oM L&HAHY XAEAHL 29
£HR] Ader Cr @ E S0l edl SASC £HRs ESSC ¥ REg o &
%9 Cr &2 ESE By,
3.3 Delta ferrite %o W3l

Table 1 9] 3}8A RS 71A 3 De Long’s diagram & o] £3ld &4 Zc 9
Creq, Nieq, Creq/Nieq & Delta ferrite & A4} Ao} & H Delta ferrite
A3+ Table 3 3} @},

Fig. 1 9]A]&= Heat input o} W& Delta ferrite %2 W& JelWx A},
3.4 SHWE g R §

B 65HAE AALFoAle] ESSC §HAHHA SASC £H¥AI YW Corrosion
rate 24 A Fig, 2 9 g,

3.5 &3 el & UA FH4

Strauss Al ¥ FHozRE S YA ZolE Metallic microscope o 2
&A% Ay} Fig, 3 3 2},
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3.6 83U we $YRAH

SASC &7 %9 ESSC &Kol U U-bend SCC A1Y Aae Table 4 o} Y},
As—clad ¥ e ] AYHNM e Fdo] HAHA oIgtrt, PWHT AIHH 79 SASC
L FoM= 6 M APUFE 3 Aol A thel My FHol WA s oy} ESSC
SR 6 7l AJHHEZE 1 lolA ol N8 FE wlol AR Qsto

B2 SASC S 5-7F SASC B Kol us B & SCC AYAHL BHrh.

4.0 4 &

SA 508 CL 3 &@A%o]l 60 mm X 0.5¢t Z7j9 QL AHUOE Agduyr AEY
22 I3 olofa 2EY FuUY £ (5ASC) 3} YYEEZ £Y 2EY FUY
474 (ESSC) & FY{ T S3HWY, 9Q L PWHT AT Wdle] 8 ok & A
A, 94 A4 9 $YHRAY 5 £33 BAHLE AW Y YL e
ZE&E dd.

1) ESSC & K7F SASC £HRHT Aol o 3uly Fo] ESSC 4
SASC 8 HPHT JA ARG FHRo|UY,

2) ESSC £ 49} SASC &HE oAl Heat input of uwW& Dilution o 2%
Delta ferrite <Fe W3+ gAYk, 28y ESSC 8271 SASC &£y
Delta ferrite %Fo] ¢ 3% AE I3 Scattering range & 9 2 v] AL
Zgteny T3 =A AMEx of 3wy o} ESSC §H AR sasC £ A
Ao vjs) o & Z9 3§ YHESL 24,

3) ESSC £ X 2] Corrosion rate 7} SASC £t} o} YA Ado] ¥}
g 2% Aoz HriHNU £} U= 4 AARS PWMIT of o3l ©@3EL
AZstn e PWHT AlZto]l ASFE Strauss Algel 2% AR L Mslgdn
SASC 8- F K7} ESSC BHR R A Ro M3,

4) SASC &3} ESSC 83 B9 scC AYgAHde oo ©IE M4 of o
As — clad el PWIT Aelola] o] k., £ PWIT AbelolA] ESSC £33
B 671 ANEUFT el A vM% dRFdol SASC FHR 6 e A HW F
Mol thare] AT Aol AU, welA] ESSC S3H R SASC SR vy
& SCC gL Hi).

Table 1. Result of chemical analysis Table 2. Variation of dilution with heat input

Speci~ Cheaical composition Specimen No, | B (}/mm) Dilution (%)
::‘.‘ C Si M P S Ni Cr Mo N 0 1 212 5.60

21 ]0.030 |0.46]1.36(0.020 10,005 }10.60 |19.67 10.25{0.040 [0.026 B 2 176.5 7.59

B2 (0,052 |0,45|1.37j0.017 |0.003 |10.41 |19.23 {0,25]0,039 |0.021 E 3 135 11.04

B3 [0.048 0.43]1.37]|0.017 10.003 |10.05 }19.36 |0.24|0.048 |0.019 s 1 217.5 15.10

S 0.064 |0.71]1.38]0.018 |0.005 |11.26 |22.01 |0.27]0.050 |0.077 s 2 175 18.25

§2 |0.068 |0.70]1.40|0.017 }0.004 |10.87 |21.51 |0.26|0.060 |0.068 5 3 135 27.16

$3 ]0.062 }0.62]1.40|0,020 ]0.005 | 9.77 ]20.02 ]0.25]0.054 |0.059
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Tabie 3. Variables of Cr eq and NI eq with heat Input

Table 4, U-bend teat result conducted in autoclave
at 400 °C, 160 stm,, 300 hr

welding  specimens Samples cracked
cCLAD Cladding
E 1 B 2 B 3 s 1 s 2 $ 3 process As - clad PWHT
(212 (176.5 § (135 | (217.5| (175 | (135 -
J/om) | jfom) | J/wm) ( J/ewm){ }em) | }/wm) SASC 0/3 376
Calculated 7.8 6.1 6.1 11.6 9.8 8.3 ESSC 073 1/6
& ferrite
Measured 7.5 8.2 6.0 1112 9.9 8.2
& ferrite
Ferrite content Ferrite content
o —
n + 11 + o
o
o (o]
g + 9 + o o]
* — o
. — O
7 + . 7T
—® —— 6O
5 + } } 5 .L — }
135 175 215 135 175 215
Heat input, J/mm Heat input, ]/em
(a) ESSC (b) SASC
Pig. 1. Effect of heat input on ferrite content in cladding metal
unit:ipy
Corrosion Intergranuiar
rate @ :ESSC PWHT Temp,:610°C depth (um) ¢ BSSC PWHT Temp.:610°C
O:SASC O SASC
0.4 - 400 ~+
. _J ) o
0.3 T
300 -1-
(o] (o]
0.2 +
o] * 200 -L L
0.1 + o * o *
[ g
(o} *
* 100 4 *
0 11—t i t } o
0 10 40 100 200 L 4
As-ciad o]
PWHT AIZL (hr) *
o b
(] 10 40 100 200
As-clad
PWHT AN (hr)
Fig. 2 Corrosion rate test result of weldment Fig. 3 Intergranular depth resuits of weldment in BSSC

in SASC and BSSC

and SASC
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