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CASE ANALYSIS OF CORROSION LEAKAGE OF STAINLESS STEEL PIPES OF
HEATERS FOR A HOT WATER SERVICE SYSTEM

MA Chong'* ,CHEN Shao-yu®
1. School of Materials Science and Engineering , Tianjin University , Tianjin 300072 ;
2. Technical Center of Tianjin Electric Power Corp. ,Tianjin 300040

Abstract : Large number of leakages of stainless steel pipes of heaters for a hot water service system oc-
curred in one power plant after the system puiting in service less than one year. The failure analysis was
processed. Accordingly, we collected the data of the quality of water, and examined the stainless steel
pipes by metallography , chemical analysis,as well as scanning electron microscopy with energy spectrum
analysis. The results showed that due to the system was brought to a standstill for about seven months , mud
and sand in the water deposited as scales sediment on the pipe wall. Areas under which oxygen concentra-
tion might decrease greatly and hince, sulfate-reducing bacteria( SRB) would breed fastly in such occlu-

ded areas at appropriate temperature and pH conditions, SRB influenced corrosion might become serious
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and finally caused the pipe leaking.
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Fig. 1 Sediment and corrosion pits on a pipe inner wall

Fig. 2 SEM macrograph of a corrosion pit on pipe inner wall
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Fig. 3EDS spectrum of a spot

Table 1 Results of chemical composition

analysis (mass or at %)

sample C S Mn N P Mo Ni Cr
1# 0.02 024 05 0021 0031 213 12.05 16.57
2* 0.0084 023 0.5 0019 0030 210 12.02 16.65
0Cr17Nil4Mo2
CBI3O1 91 <0.030 <1.00 <2.00 <0.030 <0.033 2.00~3.00 12.00~15.00 16.00 ~18.00

Table 2 Result of energy spectrum analysis of

different spots ( mass% ,oxygen not ivolved )

small area S Fe Cr Ni Ca Si P
1* 33.63 11.70 25.51 15.68 5.33 0.14 8.01
2# 28.96 18.82 25.14 15.19 4.54 — 7.35
3# 16.28 45.02 20.75 12.04 1.67 0.41 3.82
4* 11.76 51.81 24.35 11.45 0.63 — —
5% 6.05 47.75 45.07 0.43 0.70 — —
6* 4.74 60.54 13.57 6.32 2.92 4.47 7.44
7* 1.06 62,32 33.90 0.72 2.01 — —
8* — 79.96 7.97 0.42 2.06 429 5729
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Table 3 Quality of hot water and complementary water

. rigidity suspended particles Cl~
ttem pmol/L pH mg/L mg/L
quality of the hot net water 5800 8.55 8.2 220
quality of the 200 7.0 1.2 15
complementary water
uality standard of the totle rigidity

hot net complementary — <5 —
water DL/TS61 =95 < /%0
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