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Abstract: A rotor rupture accident of 330DA3 centrifugal compressor was analyzed by means of material test,
macroscopic analysis, micro-analysis, metallographic analysis and mechanical properties test. The analysis
results indicated that the quality, metallographic and mechanical properties of the material was eligible. The
main reason for the fatigue fracture of the rotor was the alternating stress caused by surge. Some measures

were proposed to prevent the rotor fracture failure.
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Tab. 1 Chemical composition of the rotor (wt%)

i H C Si Mn P S Cr Mo
S 0.42 023 0.87 0011 0.031 0.90 0.19
AISI 4140 Fi#fE  0.38-043  0.15-0.35  0.75-1.00 <0.035 <0.040 0.80-1.10  0.15-0.25
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Fig.1 Rupture position of the rotor
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Fig.2 Fracture of the rotor
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Fig.3 Wear surface of the secondary rotation axis
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Fig.4 Defeature of the blades
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Tab. 2 Mechanical properties of the rotor at room tempera-

ture
T H o/MPa oy/MPa 5/% ¥/%
SN 1028 1242 12.4 46.8
Frifk >930 >1080 >12 >45
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Fig.5 Low power SEM of the rotor fracture
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Fig.6 High power SEM of the rotor fracture
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Fig.7 Metallurgical structure of the rotor fracture
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Fig.8 Metallurgical structure of the undamaged rotor
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