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In the practical 5 weldments between P22 (2.25Cr

steel) and P91 (9Cr sleel 617 as filer metals, cracking at the

““--..
heat affected zone {HA: \\.\. der to understand this cracking
problem, the effect@
as the effect of long

2000 and 2500 hrs o

‘ '-* .:' '60°C for 2, 4, and 6 hrs, as well
W3, 717 and 800°C for 500, 1000,
#eldments were studied.

T &t 750°C for 2 hrs was higher than
those after PWHT at 750°Cffor, s HAE 6 it was not in excess of 350 HV, which is the
i rdness at HAZ of P91 after PWHT and LTHT

at 633°C for 1,0004oy s higher than thos othgeconditions. The hardness was

The hardness at

general limit value for welding o -

reduced after P Ly,‘ nd LTHT at 633°C -:,j e martensite microstructure
was changed lo bﬂBﬂ eTe 1 bide.
The Inconel-625 24' Inconel-617 weld rnataks after PWHT at 750°C for 4, 6 hours and

i ::iwmsﬁﬂﬂmm R
NI AL e

the ba&e metals of P22 and P91 steels were not changed. The hardness at HAZ of P22
steel was not so high.
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Heat treatment condition YS (MPa) LTS (MPa) Total elongation [%)
RSA 370 1225 6.5
RSA+913K; 1 h 434 1265 6.7
REA+923K; 1D h 473 1272 528
RSA+ 933 K 100 b 696 1376 6.5
REA+923K; 200 h 750 1337 8.5
RSA + 933 K 500 h 66 1374 294
RSA+1123K; 10 h kit 1192 33.6
RSA+ 1133 K; 200 h 440 943 128

REA + 1123 K; 500 h 4534 923 0.6
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F19N 2.9 ANIANUINUIIGIRALATNNTANAZNEMNAGINN 7] NAIN1TNARE [7]

8. No. Condition Mechanical properties Interpretation
1. SE Poor ductility (~6%); Precipitation of intermetallic phases Ni;(Cr,Mo) and
high YS value ¥", continuous grain boundary carbide films
2. SE+923K-1 h Large | YS; slight | ductility Dissolution of Nia(Cr,Mo) prominent
3. SE + 923 K-500 h 1Y85; | ductility Precipitation of &
4. SE+1123 K-1 h 1 Y5; | ductility Dissolution of Nia{Cr,Mo) and v"
5. SE + 1123 K-longer 1Y85; large | ductility Precipitation of &
aging
f. SE+ 1423 K-05h 1 YS; | ductility Dissolution of all Nip{Cr,Mo), ¥* and secondary

carbides present initially

*SE — service-exposed; | increase; | decrease.

_..4 .
Flisabetta Gariboldi A m‘}u‘iwm@uumm Ni-22Cr-
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1
a a

N39375N19ANTaUN UMYR 800°C

y > r"'f';‘ — P
wluaan 1000 daTug @:Wjﬁ:’n,l,m‘uﬂ"%g’(’y HINTUAAS FlanunnTnmzNaLaeg
| [
$% o o J— ;—
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AMIAN TN INGINY

ANAZNAUIDY M,,C, ((Cr,C&lﬁ,Mo
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E NiCrMo-3 Inconel 625
2.4
120, B ¥ : F ,4_1
Unit:mm
Base Metals
Specification Type and Grade : BA-3554 B8 | P-No. 5B Group No 2
To Specification Type and Geade 2 SA saaaanll P-No. A Group No |
Tlliékll-css
IBase Metals: Groove 1.5" '
Filler Metals
Consumable Sr()g;ﬁl}o. - AWS Class Size F-No. A-No.
Filler rod 5.14 "ERNiCrMo-3 2.4 mm 43
Gas Composition Flow Rate
Shielding Ar 99.99% 16-20 I/min
Trailing
Backing
Post weld heat'lreatment il - PREHEAT
emperature 750 reheat Temp 250-350
Ir C Preheal 1. C
[Time 2.4, 6:hr Interpass Temp 250-350 °C
| Amps (Range) - Travel speed Rancile
IGTAW 130-160 A GTAW 3-5 ¢/min
- __ -

Voltage Tungsten Electrode Size and Type
ICurrent AC EWTh-2

Note

U7 21 N1522NLULNVITANURILUITANNLTANAIADULALUA 625

2ah)

YAILUNTDNIRANNAT P22 LAZIUANNAT P91
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E NiCrCoMo-1 Inconel 617
Unit:mm
Base Metals
Specification Type and Grade: A5, POl P-No, 5B Group No 2
To Specification Type and Grade : SFIhS PR2 P-Nig."5A Group No |
Thickness
Isase Metals: Groove 1.5" 4 4
Filler Metals
Consumable S?;EAN)O' ' AWS Class Size F-No. A-No.
Filler rod 514 ERNiCrColMo-1 2.4 mm 43
Gas Compasition_ Flow Rate
Shielding Ar 99.99% ¢ 16-20 I/min
Trailing :
Backing ¥
Post weld heat-treatment PREHEAT
[Temperature 750°C Preheat Temp 250-350 C
[Time 24,6 hr Interpass Temp 250-350 °C
Amps (Range) Travel speed Range
IGTAW 130-160 A GTAW 3-5 c/min
Voltage Tungsten Electrode Size and Type
Current AC EWTh-2
Note

5U% 22 msaanuuunudanaasLuITanTITanAaulAlUR 617

ADIULUILTANIUANNAT P22 LAZ LUANNAT P91
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