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Abstract

Recently the low alloy steel plate made with manganese-molybdenum is used widely in steam drum and
separator of the new coal-fired power plant boiler. This material is suitable for the vapor storage of high
pressure and high temperature. The high temperature creep strength of Mn-Mo alloy is higher than the carbon
plate(SA516) that used in the subcritical pressure boiler. It reduces the thickness of the pressure vessel and
makes the lightweight possible. Recently in the power plant boiler operation and production process, the
damage has happened frequently in the heat affected zone and base material according to the hydrogen
crack and delayed crack. This paper describes the research result about the damage case experienced in the
boiler steam drum production process and present the optimum manufacture method for the similar damage

prevention of recurrence.

Key Words : Welding, Heat affected zone, Hydrogen crack, Delayed crack, Steam drum, Shield metal arc

welding, Flux core arc welding
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Fig. 1 The shape of steam drum shell and nozzle
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Table 2 Comparison of mechanical properties for
the materials

Material | g | pa | ) Mz
SA302 Gr B | 345~ |550~690] 15~
SABI6 G160 | 220~ |415~550| 21~ | ASME
SA105 275~ | 485~ | 16.5~
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Table 1 Comparison of chemical compos ition %wt (ASME code/Mill sheet)

% Fig. 6l UrEM Hpe} o

Material C Si Mn P S Cu Al Ni Cr Mo \Y
SA302 0.23 10.13~0.45|1.07~1.62| 0.035 0.035 - - - - 0.41~0.64 -
(Grade B) (0.18) (0.22) (1.31) (0.06) (0.01) | (0.21) |(0.032)| (0.19) | (0.18) (0.5 (0.002)

SA516
(Grade 60) 0.23 10.13~0.45]0.55~0.98| ~0.035 0.035
SA106 ~0.35 0.1~ 0.2~1.06 | ~0.035 | ~0.035| ~04 B 04 ~0.4 ~0.15 ~0.08
(0.023)| (0.224) (1.03) (0.013) | (0.003) | (0.014) (0.01) | (0.02) (=) (0.001)
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Fig. 4 Optical micrograph(x400) of SA302GrB
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Table 3 Chemical composition of the electrode
element (wt-%)

Wire C Cr | Mo | Mn Si P S
SFA-5.20
BE71T-10 0.06 {0.03|0.01| 1.28 | 0.56 [0.015]/0.012

Specification| o 1514 90 | 0.30 | 1.75 | 0.90 | 0.03 | 0.03

Table 4 Welding parameters

Electrode Preheat . Current
dia(mm) temp(TC) PW.HT(O) (A)
1.4 Min. 95 600~650 150~400
Voltage(V) Welding Bead tech P-No
speed
93~37 10~45 Stringer & P-No1lGr1
(cm/min) Weave to P-No 3 Gr 1
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Fig. 9 Base metal HAZ crack by optical micrograph
(x400) of SA302GrB
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No.1
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Table 6 Comparison of mechanical properties on
as—received and after bending
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Material | (\ipa) | (qPa) | (%) 1=
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SAB16-60 | 220~ | 415~550 21 ASME code
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Fig. 10 Example failures on narrow weld-joint
and cross weld metal”
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