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A7) 34 Q8o Ze}=nl ol3 WY (Plasma Arc Melting) A4S +3ds= 9A;
st =3 (hot rolling) ©A;
B3 Y (tempering) ©A; %

2k
= eto] 4 (Normalizing) @A S X3habar,

A7 24 983+E, Cr: 3.5 % WA 4.5 % 2 Mo: 0.05 % ©]8t5 -3k, T4 Fe € 7]} E7193% E4E=2
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5 7F45- 2 (flow-accelerated corrosion) A3} &a7+o] A xHH .
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AT 7
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7] Egk=et o} WY (Plasma Arc Melting) 3782 5000 T o]dle] 2% XA Fdst= A,

B 752 (flow-accelerated corrosion) A8 579 A ZHY .
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3.50 % WA 4.5 %

AT}, P, S, Mo
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F 1
[Cr] [Cul [Mo] [N] A 714 Ducreux's FAC Rate (vs.P22)
Hlale] 1 2.25 0 1 0 1425 1.000
Hlnlof 2 3.2 0 0.5 0 921 0.840
A A 4.2 0 0 0 481 1.045

Ducreux's FAC Ratei:=, 571524 A& (Flow-accelerated corrosion)S A3k AERA, d7] 484 1

of whel ALkeTt

544 1

0.89 0.25

Ducreux’'sFACRate=1/(83[Cr] " [Cul [MO]O'Z)

NS AMgEE B 2o F57E524 (flow-accelerated corrosion) A¥ FIFFE 5 EE I olid
Ducreux's FAC Rate #& 7HA&E A& & & drh. Ed Fdidd 55 989 7149 1/3 v AS & &
Ack. =, B #wyd wEw H2 YFAES FASHA AL B AES fErERA A s 7
S 5’: o}]\

d S| =W, #o]o]E(bainite) 2& A= AY F Ut HZO|E ARo]E AJHELO|EVE w] ko
2 v 2ZQ HoJyo]E(bainite) A& X ¥t HWo|UolE e =2 AT 538 AHS 7HAH,
A= DA 22 AF WAAR 48T F s FEAS FEE F U

512 B 4o upgh e A Ao mE {57155 (flow-accelerated corrosion) ¥ 7o Ax=w
HE AYsly] $3 sFEolt). o3t E 1§ Fxste, & wys A,

B ody o] o AAde] wWE FE7FER 2 (flow-accelerated corrosion) A3 7o AxHHE FE£ 98
(feedstock metal)E FH|SHE ©AI(S100); 2 7] 54 Y5 Z8=v} ol3 ¥ (Plasma Arc Melting) &
AL F3ste SA(S400) ;5 Egsi),

d Fde w2, 7] 34 98E, Cr: 3.5 % WA 4.5 % 2 Mot 0.05 % |3t grshal, 5 Fe 2 7]E}

5 LA
AQ & A, wEEEAE O 4.2 % 9 o= B4 28 A F A
=1

el (Plasma Arc Melting) FATAANA A7) 7eF B9 BB
P 2 Sof o] vy WolXH | uigtASAE v S8zl ofm Wy
g 9 -2yl F57F5E 2] (flow-accelerated corrosion) Ad ¥+

=04 e

Z g}l =n} ol ¥ (Plasma Arc Melting) &%= 5000 ¢ =
= sk A, AEAH T

C 7l

4 Zglzul o} WE (Plasma Arc Melting) 4L 1%, % o]

al7] witel ARk o= EleHr Fa FAAdA HE&EH= 7o, 5000 T oo &% XA 43

, B oultmo] Zgl=ul olg WE(Plasma Arc Melting) 3788 5000 C ©o|3le] &&= XA =33}

dom, ol T 7 E/H9e EEEY wR7F wlg @S fE7bEH2A(flow-accelerated
5

A dads 78 5 U

z=

rr
P
mO
< b

] Ze}=n}l o= A (Plasma Arc Melting) &4& 10° WA 10" torre] g ZAoA

o
Ay
2
2
i
(2
o
N

7] Eeb=nt ok AE (Plasma Arc Melting) 342 9% 2% XA 4 3] WA 6 3

B outg o] o A e wE §571ER 2 (flow-accelerated corrosion) A3 7o AXHMHE, 4 98
(feedstock metal)S <=H|3F= @A (S100); 8+ =7 (hot rolling) ©A(S200); ¥l 3 (tempering) wHAI(S300);
Zg}=n}t o} e (Plasma Arc Melting) $A1(S400); 2 w="Hz}o] A (Normalizing) ©A(S500); 5 XE8Falc},
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[0050]
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[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]
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mn

g =wo| w=w, A7) & 2 (hot rolling) TA(S200)E, 1050 C o]ste] &% ZZdA] st AY &
th. dotd o AgHE= 3 2% (hot rolling) WAS E3 FdstE AY F o g
Z(hot rolling) TAE, 1050 C9 2% F7o=Z 2 A7 59 7} (Heating)d & 28 (rolling)dle 14+

A 21050 Co e% 2Ao® 10 & ¢ 7}¥(Heating) 3 ¥ 3 (rolling)dtE 2% &4, 2 E3st= A

d FWel waw, 7] 99" (tempering) TAI(S300)E, 650 T WA 750 T &% 27A7HA 7t F, %
F -10 TE dZst= AY = Aok, g2 A AE, 675 €T 2% ZAdA 1083 71E3 3 29 -10 C
Eisw?yWQ%7%E%ﬁ%€>%@

d FwWo] w=w, Ar] w=dEelo]d (Normalizing) ©HAI(S500)E, 950 C WA 1000 T2 2% ZAoA 433}
v AY F Aok s A=, 970 T &% oA 30 w3 7HEs F, AAE] F7] SollA i A
d g Ark. olye 7td B W7 2US RSO RH | Hlojuo|E(bainite) 23RS VHAE FEUMEFA AF
da4e 794 4 Aot

# 2
[Cr] [Cul [Mo] [N]
vl 1 2.25 0 1 0
vl 2 3.2 0 0.5 0
A AT 4.2 0 0 0

3t =2 (hot rolling) WA

obef & 30 wE & wkSSk=S, 7] wlald 1, mlae] 2 5 A e w& 55 7hd(Heating) B &

% (Rolling)3}FAT}.

F 3
Stage Blare] 1 | M) 2 | BRE
Original Thickness ~12 mm

Heating 1050 C, 2 hr

Rolling 6.6 mm | 6.6 mm | 6.6 mm

Heating 1050 C, 10 min

Rolling 3.2 mm 3.2 mm 3.2 mm

Heating 1050 C, 10 min - -

Rolling 2.8 mm - -
Bl 2 (tempering) THA|
A7) 8 29w vad 1, Hae 2 2 AACe] g4 985E 675 T &= A 1087 7MEdE F, 29
-10 CTE=R 300 CT71A ¥7hete] §3H ¥ (tempering) TAIE FAom, & 2= 2 wye] o Ardo] &

T o,
&3 % (tempering) SHAGA ] AZHGFo] e 225 yEbd Lefzolt),

Z2} =} ol3 el (Plasma Arc Melting) A

}7] s g el 1, vlae] 2 2 AXele] 24 AR 5000 C olske] €% zy, 10° UlA 10 torre]

1 ==
F 2o A ZE=w}l ol3 WE (Plasma Arc Melting)dtith. A7) 2 S 53] ¥HE A Al (Remeltinig)dFSith.

o

2

rHe}o] A (Normalizing) T4
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F, Mn: 0.010 % WA 0.10 %, P: 0.010 %°]3},

o] AAdof we AxH= 5752 (flow-accelerated corrosion) #
3

A

7] E4

[0066]

0.050 % ©I

3.50 % WA 4.5 % 2 Mo: 0.050 % ©I

A&, ==, C: 0.05 % WA 0.15 %, Si:

0.005 % o]

],

}, Cr:

S

oy

Ao wel AlzE 372 CCT (Continuous Cooling Transformation) Utho|

=1
=

I

ol

B

[0067]

Hlo]1}o] E (bainite) ZF o] ¢

=y
AR

)
T

z{ﬂl—

[0068]

W o] L}o] E(bainite) &

22k A

)
o
TR
23
oy
NI

&

(flow-accelerated corrosion) A

Al
A

S FEET

z{ﬂl—

Aol whe} Az

[0069]

P A Gl A3 ek(e)a

S

WS fA
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EH
=)
=% ¥2 (feedstock metal)® Z=H|8= T |- S100
gt &8 (hot rolling) THA| — S200
B & (tempering) THA —S300
Ezt=0t 0}3 HE (Plasma Arc Melting) TtA 5400
= H2t0|H (Normalizing) EHA| — S500
EEH2
Tempering (675°C, 10min)
800
] —— Specimen
= \ ) —— Atmosphere
600
@) AT=-10°C/sec (until 300°C)
L 1
2 400+
o ]
(]
(0N
€
[}
— i
200
0-

0 500 1000

Elapsed time (sec)
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Normalizing (970°C, 30min)

=
o
o
o
vl

Temperature (°C
(o))
(@)
o
IIII|IIII

— Specimen
—— Atmosphere

!

TC Detached
(Scale, high T.)

400
2oo§
] \_
0
_"'l'"'""'|""""'I""‘""I""""‘I"'
0 2000 4000 6000 8000

Elapsed time (sec)
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Temperature (°C) Temperature (°C)

Temperature (°C)

Hl 0 1 (2.25Cr-1Mo)

1000
9004
800
7004
600
500
4004
300
200

—-—— Ferrite
—— Pearlite
--- Bainite
—-— Austenite

Cooling rate

H

B B B B
100 1000 10000 100000

Cooling time (sec)

o 2 (3.2Cr-0.5Mo)

1000
900
800
7004
600
500
4004
3004
200

10

100 1000 10000 100000
Cooling time (sec)
AAlG (4.2Cn)

1000
900
800
7004
600
500
4004
300

200

B B B B
100 1000 10000 100000
Cooling time (sec)
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k1
g

Corrosion rate (mg/cm?/yr)

FAC Sumulation corrosion tests at 150°C

15+

10+

1.5

7777 //// 77 r
/7 7

///// ///// -1.0
700 7
77 L

o
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