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A Study on Effect of PWHT on Mechanical Properties of
Overlaid Weld Metal in Duplex Stainless Clad Vessel
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ABSTRACT

The duplex stainless clad vessel with 38mm & over thickness shall be performed to PWHT

based on the ASME code. In this case, it is well-known that precipitators such as carbides and
sigma(g) phase are formed at grain boundary between ferrite and austenite phase. Therefore,

a weld test for simulating this situation has been planned and performed by E309LMoT1-1 for
barrier layer and E2209T1-1 for 2nd & over layer and then carried out to investigate the overlaid
weld metal. Based on the test results, it could be concluded that PWHT should be carried out
after the completion of 1st(barrier) layer and then 2 & over layer should be applied.
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Table 1. Mechanical Properties of Base Metal

Base Metal TS Y.S ElL
(Thk.) (MPa) (MPa) (%)
SA516 Gr.60
(25mm) 55.8 38.6 30
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Table 2. Chemical Compositions of W/D Mat'l

W/D C Si Mn P S
Mat’l
A 10028 [ 065 1.50 0.018 0.012
B 0.034 | 0.46 0.63 0.023 0.011
1\\272{?1 Ni Cr Mo Cu Fe/N
A 135 {2344 | 285 0.17 |Rem.(Fe)
B 958 | 23.15 2.81 0.21 0.14(N)

(*) A : E309LMoT1-1, B : E2209T1-1
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Table 3. Welding Sequences

Kinds Welding Sequences

1st layer—2&3 layer—As-weld

1st layer—PWHT(7.5hrs)—2&3 layer
1st layer—2&3 layer»PWHT(2.5hrs)
1st layer—2&3 layer—PWHT(5.0hrs)
1st layer—2&3 layer—PWHT(7.5hrs)
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Table 4. Welding Conditions

Heat |1
Amp| Volt | Speed In;e)it n’;(zrpass PWHT
mp. | .
A | (V) lcpm C x Hr
(A |V CPMD)) oy | gy |(C X HD
o0l 32| 35 | 121 |75~135] °0X
' 25/5.0/75
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Table 5. Mechanical Properties of Weld Metal

Kinds 1 2 3 4 5
Macro | Good | Good | Good | Good | Good
Bend | Good| Good Bad Bad | Bad
Impact
(J, Av| 38 40 24 21 18
@-57)
Hard.
(Hv10, | 260 256 291 287 300
max)
Ferrite

543 | 527 464 | 383 | 357

(%)
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Table 6. Chemical Compositions of W/D Metal

Kinds! C Si Mn P S
S 004 | 10 | 05- | 004 | 003
P | Max. | Max. | 20 | Max. | Max.

0.027 | 0.007

Act. | 004 | 056 | 1.14

Kinds| Ni Cr Mo Cu N

75- | 21.0- | 25~ 05 0.08-
10.0 | 24.0 4.0 Max. [ 0.20
Act. | 101 | 21.1 2.93 0.19 0.08

Spec.
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Fig. 1. Microstructures of Weld Metal
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