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A Study on the Comparative Evaluation of Welding Residual
Stresses of Pipes in Power Plants using Saw-cutting and
Indentation Methods
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Abstract It has been widely recognized that the residual stress of the weldment affect the integrity of steel
structures and cause an initiation of crack in the welded regions. Since the power plants adopt a variety of
welding processes, it is necessary to know the distribution and magnitude of residual stresses. This paper has
attempted to investigate the validity of the saw cutting method and the indentation method to measure the
residual stresses in the steel plates. The residual stresses in the specimens of hot reheater pipes, cold reheater
pipes and feed water lines in power plants were determined by the saw cutting method and the indentation
method. The data were compared and reviewed for the validity of the methods.
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Fig. 1 A schematic presentation of the welded joint

Table 1 Types of specimen and their operating conditions
Type of pipes Material Dimension(mm) % Operaling Condions s
Pressurelks/cm’) 1 Temperature(C)
Hot reheal pipe A335-P91 y722 » T2 408 [ 541
Cold reheat pipe A335~-P12 ¥7102 x T179 407 l 292
Feed waler pipe A106-C Y400 » T63 288.6 ( 286
Table 2 Mechanical properties
Material Yield streggth L Tensile strength Elongation \ Elastic modulus
(N/mm?) (N/mm) (%) 70°F(x10°)
A335-P91 min 415 J min 585 min 13 309
A335-P12 min 220 min 415 i min 14
A106-C min 275 min 485 min 16.5
Table 3 Chemical compositions
Materad | C | S| Mn P | s | N | o | M v N
A335-P91 | 012 | 050 | 060 | 002 | 001 | 040 | 950 0.07
A3-P12 | 015 | 115 | 030 | 0025
A106-C 03 | 010 | 106
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Electrode Preheatin N L
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Type | Sze | @ Aol ool WAEL Y + AnD )
= s -
Hot reneat Pipe | E9016 | ¢24 mm | 204T AL F 2B AN 4R sARger F
H RESE oz AddtA g9 2EH AR
Cotd reheat Pipe E8016 €24 mm 152°C iv‘?—E‘] 2‘15_]35 E’Sﬂﬂﬂ tﬂﬁl.%' __é_ L‘o_g =3
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Fig. 2 A schematic of the Saw cutting method to
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Fig. 3 Photo of the specimen after testing
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Fig. 4 Comparison with residual stresses according
to load and depth
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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



332 9%, 2545, o4

o] &RMA A I%E}‘;}E‘r x4z 9 54

Ade Ay A vugd g wA et
dAee a7t dsdse & Aok
T T — — T
150 " —m— before PWHT | 7]
RV ESrEi
— -
g/ 100 g 4
§ 50 " _1
: e N
"3 .——.\o
3 0 R SIS
o o ]
Lt B |
-50 4
T T T T U

0 10 20 30 40 50
Distance from Weld Center Line (mm)

Fig. 6 Distributions of residual stresses measured by
the saw cutting method on the cold reheater
pipe specimen before and after PWHT
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Fig. 7 Distribution of residual stresses measured by
the indentation methods 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 PWHT
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methods on the cold reheater pipe
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Fig. 10 Comparison of residual stresses measured
by the saw cutting and the indentation
methods on the feed water pipe specimen
before PWHT
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