A Study on the Saw-cutting and Indentation Methods
for Evaluation of Welding Residual Stresses of Pipes in Power

Plants
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Abstract

steel

stress of weldment affects

widely recognized that the residual

18

It
construction and causes fracture initiation of welded structures. It is necessary to

know since the power plants adopt a variety of welding processes distribution and

1s to

Therefore the purpose of present study

stresses.

magnitude of residual

investigate the validity of the saw cutting method and the indentation method to

measure residual stresses of steel plates by the comparison of residual stresses

measured form the specimens of hot reheater pipes, cold reheater pipes and feed

water lines used in power plants.
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Temperature(C)
541
292
286

Operating Conditions

Pressure(kg/cir)
40.8
40.7
288.6

7o Wl hot reheater?} cold reheater pipe

Y722 x T21
¥710.2 x T17.9
Y400 x T63

Dimension(mm)

-
-

9

]

b
}+= feed water pipe

<]

of %
Material
A335-P91
A335-P12
A106-C

Table 1 Types of specimen and their operating conditions

Type of pipes
Hot reheat pipe
Cold reheat pipe

¢} Table 3o YEFH AT Al

Feed water pipe




Table 2 Mechanical properties

. Yield strength |Tensile strength Elongation Elastic modulus
Material 5
(N/mmr) (N/mr) (%) 70°F (x10”)
A335-P91 min 415 min 585 min 13 30.9
A335-P12 min 220 min 415 min 14 29.7
A106-C min 275 min 485 min 165 29.3
Table 3 Chemical compositions
Material C Si Mn P S Ni Cr Mo A% N
A335-P91 0.12 0.50 0.60 0.02 0.01 0.40 9.50 1.05 0.25 0.07
A335-P12 0.15 1.15 0.30 0.025 | 0.025 1.25 0.64
A106-C 0.35 0.10 1.06 0.035 0.40 0.40 0.15 0.08
22 8=z
Al & xS s A &7 AMEEE §HAA AMYAE adE A
S5y, FHNH S GTAW(gas tungsten arc welding)©] a2, Z+z}e] AldHo| w& £4
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Fig. 1 A schematic presentation of the
welded joint
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F gAY g A7) o9k &3E 24a] flehe] Table 59 2ol FAAE




90
60
180
90
60
180

180
180
180
180
180

Cooling rate(C/h)|Heating time(min)
180

Heat rate(C/h)
140
140
140
140
140
140

Table 5 Conditions of PWHT

760
750
650
600
600
500

Temp.(T)
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Pipe
Hot
reheat
Cold
reheat
Hot
reheat
Cold
reheat
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Fig. 2 A schematic of the Saw Cutting

Method to measure residual stress
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Fig. 5 Distributions of residual stresses
measured by the saw cutting method
on the hot reheater pipe specimen
before and after PWHT
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the saw cutting method on the cold reheater

pipe specimen before and after PWHT
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Fig. 8 Comparison of residual stresses measured by
the saw cutting and the indentation methods
on the cold reheater pipe specimen before
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