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Evaluation of Reliability for Welded thick steel joint
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ABSTRACT Reliability evaluation of the welded structure for industrial structures/facilities such

as power plant and petro-chemical refinery facilities is very important,

and especially the

reliability diagnosis of the structure is based on the exact evaluation of materials properties. But,
the conventional Pre-Qualification test had the difficulty of evaluating the real material properties
in the field because the test was made on the specimen with the simulated welding for the
in-field welding condition. Therefore, a continuous indentation technique was proposed for simple
and nor-destructive testing of in-field structures and for selective testing of local range such as

heat affected zone and weldment.
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Table 2 Result of Indentation test for Cold
reheater line pipe

Table 1 Mechanical properties

. Yield strength |Tensile strength
Material
(N/ nr) (N/ i)
A335-P91 min 415 min 585
A335-P12 min 220 min 415
A106-C min 275 min 485
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Yield Tensile

Specimen | Position strength | strength
(MPa) (MPa
Welded zone 632 838
Cold HAZ-1 508 746
reheater HAZ-2 429 950
line HAZ-3 605 832
Base matal 477 567

3.2 Hot reheater line
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3.1 Cold reheater line

Cold reheater line piped] 3 AL£UYUA
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Table 3 Resutt of

reheater {ine pipe

indentation test for Hot

Yield Tensile
Specimen Position | strength | strength
(MPa) | (MPa)
Welded zone 850 1022
Hot HAZ~1 808 1131
reheater HAZ-2 734 992
line HAZ-3 690 951
Base matal 674 1067
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3.3 Main steam line

Main steam line piped] ti3k é:—J‘?J/‘]“é]
AF#E Tadle 49 Yeldoh. SFEFx] 7
hot reheater line 3 FUYFT Y42 JUeluln

GIYgR, BAY £oz YU
FAY 4 Ao A7

k. $AFS,
B2} $obAn e

=9 ASols £33%0] 1500MPaFEe) EL
®E 1, 4T Avde £RFHY <
FR=EE 2AT 2ZAY JARF=(FT

BI0NPa) Bthe E&2 BAY 4 Utk ob#e
FYSHF-VATY W PP olHF A= £
To 4R 2 AT Yok,

Table 4 Hesult of Indentation test for Main
steam line pipe

Yield | Tensile
Specimen | Position |[strength |strength
(MPa) | (MPa)
Welded zone| 1128 1501
Main HAZ-1 927 1175
steam HAZ-2 826 1417
lire HAZ-3 815 1455
Base matal 598 810
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