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Abstract

The main function of blowing compresser was used in boiler for blowing away fly ash. The

heat exchanger was serious blow out during the system staring operation in 1996. The failure heat

exchanger was more than 68 tubes, about 63% by total 108 tubes, for uniaxial stress systems;

there will be an array of parallel cracks, which are perpendicular to the direction of principal

stress. The failure analysis corrosion fatigue continues to be a serious cause of failure. The stress

source was attributed to fluid vibration, residual stress of fabrication and corrosive in cooling

water.   
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1  

Fig.1: Cooler front view

2  

Fig.2: The front view of cooling water  flow in and out.

3 

Fig.3: Multistage slight crack along pipe circumference

direction

H A B



-86-

91 6
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Fig.4: Cross-section of copper pipe heat exchange( cut

along central line the heat exchange copper pipe

that boils to flatten )
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(2)

Fig.7: Typical fatigue crack Arrays for various stress

systems(2) 
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Fig.6: Pipe cross section breaks starting point from

lean to extend to outside side, similar river

distribution, belong to brittleness fracture, A:

district is to break source, B: place ( arc form

bright place) have been the broken ductility of

load broken district, C: extends district for

breaking.

5 SEM

Fig.5: SEM Cross-sectional micro- structure of pipe

material
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(3)

Fig.8: The transcrystalline and intercrystalline crack

formation by fatigue corrosion or stress crack

corrosion.(3) 

11 

Fig 11: The microstructure of internal pipe 

9 

Fig 9: The microstructure of  internal  pipe cracking

starting point and terminal point (enlarge

picture)

10

Fig.10: The cross sectional micro- structure of  pipe

cracking  



-88-

91 6

12

Fig12: The cross section of  micro- structure at

transgranular cracking pipe

15

Fig 15: The  cross sectional  micro- structure in

intergranular and transgranular cracking

13

Fig13: The horizontal section of micro- structure at

transgranular cracking pipe

14

Fig14: The horizontal section of micro- structure at

transgranular cracking pipe

1 (WT%)

Table 1: The chemical composition analysis of heat

exchanger copper pipe (wt%)

Cu Zn Sn As

1 70.32 27.78 1.08 0.02

2 70.44 28.08 1.13 0.03

70.38 27.93 1.105 0.025

ASTM B111 70.0-73.0 0.90-1.20 0.02-0.10


