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Analysis of Cause of Low Pressure Rotor Fracture in Supercritical Unit

HUANG Qiaosheng', ZHANG Yalin', MOU Shenzhou', LI Qiubai?, LIU Yuhai?

(1. Guodian Science and Technology Research Institute Co., Ltd., Wuhan 430066, China; 2. Guodian Henan Electric Power
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Abstract: A blade fracture accident occurred in a supercritical 600 MW unit. Optical microscopy, scanning electron

microscopy and magnetic memory detector were used to analyze the metallographic structure of the blade, the composition

of the scale layer (corrosion product) on the blade surface and the stress distribution of the blade. The results show that the

quality of blade shot peening is poor, pitting corrosion pits are generated in the corrosive environment, and micro-cracks

are formed in the pitting corrosion pits on the edge of steam inlet side. Under the action of centrifugal force and alternating

steam flow force in operation, stress concentration is generated, and crack propagation occurs until fatigue fracture occurs.

In order to ensure the safe operation of the steam turbine, it is proposed to strengthen the quality supervision of aerated

water, inspect the micro-defects such as pitting corrosion during the inspection of the cylinder in overhaul, and adopt

spraying technology to protect the blade surface.
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Fig.1 Fracture morphology of the leaf blade
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Fig.2 Form of crack source under body microscope
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Fig.4 Hardness testing locations
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Fig.3 The micro-morphology of the blade surface in .
shot-peening condition
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Tab.1 Testing results of chemical composition of broken blade
S P \% Ni Mo Cr W C
0.005 7 0.021 0.23 2.47 1.10 11.19 1.05 0.146

<0.025 <0.025 0.15~0.35 2.2~2.6 1.0~1.4 10.5~12.5 1.00~1.40 0.12~0.16
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Tab.2 Tensile nzlechanical properties of the broken blade Tab.4 ED; results at the source zone of the fl"‘;(c‘?u)re blade
R./MPa  Ry,/MPa A(%) A/l C O Na Si Cr Fe Ni W
973 743 13 68 22.35 3276 1.12 296 229 3851 - -
=920 =735 =13 =48 - 15.1 - - 10.58 7093 094 244
3 HV 6
Tab.3 Hardness testing results of the fractured blade
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Fig.6 SEM image of the fracture blade Fig.7 Magnetic memory detection curve of stress concentration blade
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Fig.8 Leaf blade salt macroscopic morphology
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Tab.5 Salt EDS results of the Sth stage of low pressure 9
cylinder blade
(¢} 28.03 55.33 s ,
Al 0.51 0.60
Si 3.93 4.42
cl 3.33 2.97 ’ :
Cr 8.98 5.45 ’ ° ’
[3]
Fe 55.22 31.23 °
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