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Fig. 1 Physical drawing of the main drive shaft

Rl SEFAXEWMPBLZRS

Table 1 Chemical composition of main drive shaft of the tap changer W /%
i’ c Si Mn P Ni Cr Mg Cu Fe
1" 3.23 1.97 0.42 0.013 0.008 2 0.032 0.032 0.032 1.05 R
2* 2.92 2.03 0.41 0.015 0.007 7 0.032 0.033 0.043 1.10 e
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Fig. 2 Metallographic microstructures of the samples
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Table 2 Tensile properties data

IR IR C I RGREE/MPa BURISREE/MPa /%

i 465.88 790.21 476

B} 0 487.17 809.95 461
! -15 485.91 794.62 3.73
-30 504.46 820.18 3.98

£t 579.16 916.07 430

, 0 616.34 941.63 3.66
2 -15 606.80 910.55 3.39
-30 612.62 930.17 3.27
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Fig. 3 SEM microstructures of tensile fracture of the 1* sample at different temperatures
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Fig. 4 SEM microstructures of tensile fracture of the 2" sample at different temperatures
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Table 3 Charpy V-notch impact properties

of the samples J
v s 20 C 0°C -15 C -30 C
1" 2.68 221 2.16 1.87
2" 2.46 1.92 1.67 1.43
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Fig. 5 SEM morphologies of impact fracture of the sample 1
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Fig. 6 SEM morphologies of impact fracture of the 2 sample
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Study on Microstructure and Low Temperature Mechanical Properties of
Main Drive Shaft of Tap Changer

HUANG Yao', LIU Hai-feng', CHENG Yong-feng', HAN Jun—ke', ZHAO Zi-hua®
(1. China Electric Power Research Institute, Beijing 100192, China; 2. Beijing University of Aeronautics and Astronautics,
Beijing 100191, China)

Abstract:

The microstructure and low-temperature mechanical properties of imported tap changer main drive shaft
EN-GJS-700-2 ductile iron were analyzed and tested by chemical composition analysis, metallographic test,
hardness test, low-temperature tensile test, low-temperature impact test and fracture micro characterization
technology, and the effect of low temperature on the mechanical properties of the tap changer main drive
shaft was studied. The results showed that with the decrease of the temperature, the yield strength and tensile
strength of the tap changer increased slightly, the elongation after fracture decreased gradually, and the impact
energy decreased slightly. Different temperatures had no significant effect on the tensile and impact fracture of
the main drive shaft of the tap changer, and the fracture exhibited a brittle fracture characteristic.

Key words: tap changer; ductile iron; low temperature stretching; low temperature impact; fracture
characteristics
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