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Failure Analysis of 350MW Sub-critical Boiler Low Temperature
Reheater
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Abstract: During the pressure test of a sub-critical boiler in a power plant, it was found that the weld between the low tem-
perature reheater pipe and the pipe clamp TP310H/T12 dissimilar steel leaked.Based on the analysis of macroscopic mor-
phology, chemical composition, microhardness and microstructure of the failed dissimilar steel pipe samples, it was con-
cluded that the chemical composition of the base metal on both sides meets the requirements, and the base metal on the side
of T12 steel undergoes two-level aging. The fused line of T12 steel side is the weak area of welded joints. The chemical com-
position difference of dissimilar steel joints leads to oxidation resistance. In order to restrain the structural stress of low tem-
perature reheater pipe and further promote the expansion of oxidation notch along the pipe wall.The large difference of hard-
ness values on both sides of fusion line at the incomplete penetration of structure promotes the initiation of cracks.Dissimilar
steel joints should be used as far as possible under the working conditions of low stress and low restraint and relevant inspec-
tions should be carried out in time.
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Fig.1 Leaking test tube
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Fig. 2 Detect the crack position of the sample
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Table 1 Chemical compositions of T12 steel (wt. %)

| C Si Mn Cr Mo S P
FRIEME 0.05~0.15 <0.50 0.30~0.61 0.80~1.25 0.44~0.65 <0.025 <0.025
S 013 037 0.53 1.11 0.61 0.02  0.01
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Table 2 Chemical compositions of TP310H steel (wt. %)

i H C Si  Mn Cr Ni S P
FRUEME 0.04~0.10 <0.75 <2.00 24.0~26.0 19.0~22.0 <0.03 <0.04
SEfE 0.08 0.06 1.59 2427 20.2 0.01 0.02
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Fig.3 Microstructure of T12 steel side base metal
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Fig. 4 Microstructure on both sides of side fusion line of T12 steel
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Fig. 5 Inner hole of T12 steel side fusion line
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Fig. 6 Microhardness distribution on both sides of crack 1

BN, 7ERE A G Lo 100 pm FTEF P, 7
SN (M1 Y5 3 216 HV 2247, 3% 8 W ZE AR 4% iE
BIRAE100 pum P Bl N ARG — AR X 0, 3¢
AR DRI T B80T I A e A

¥

ZARK.
et

_: e
e

318’HV32${V’ . . 313%343vgsm/

235HV24411V 240HV

’ZISHV

L]
’ 216HV 190_}1|m

7 TIRZRBEEFNBREEESH

Fig. 7 Microhardness distribution of two sides of T12 steel fusion line
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Fig. 8 Weld composition analysis
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Fig.9 Local SEM diagram and composition of crack 1
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Fig. 10 Detect the crack morphology map on the other side of the

sample
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