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Effect of Recycled Smelting Number of Times on Chemical Composition,
Structure and Mechanical Properties of Recycled Alloy M17

Dong Jiasheng, Lou Langhong, Zhang Yun and Sun Xiaofeng
(Institute of Metal Research, Chinese Academy of Science, Shenyang 110016)

Abstract Test results showed that for smelting of recycled casting superalloy M17 (0.16C, 8.79Cr, 5.79Al,
4.93Ti, 3.29Mo, 15.20Co, 0. 78V, 0. 0158, 0. 073Zr, 0. 002S, 0.001P, 0.001 10, 0.001 ON) by a 25 kg vacuum in-
duction furnace, with increasing repeated smelting number of times, the Si content in alloy increased slightly, while the
change of main elements in alloy and deleterious element S, P and H was not appreciable, and the O and N content tended
to increase; and the morphology of primary carbides in alloy changed from Chinese script-type in fresh alloy to blocky type
in recycled alloy, the inheritance of primary carbides interrupted the back feeding shrinkage passage during alloy solidifica-
tion to increase the tendency of porosity formation and significantly decrease the plasticity of alloy at elevated temperature.
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Table 1 Chemical compositions and gas content of fresh alloy and recycled smelted alloy /%
A C Cr Al Ti Mo Co A B I S P 0 N Si
g st 0.16 8.79 5.79 4.93 3.29 15.2 0.78 0.015 0.073 0.002 0.00t 0.0011 0.00100 0.01
—iR 0.15 8.78 5.72 4.90 3.27 15.2 0.78 0.014 0.072 0.002 0.001 0.0012 0.0015 0.02
iR 0.13 8.75 5.75 4.91 3.27 15.2 0.77 0.015 0.073 0.002 0.001 0.00017 0.0020 0.04
=R 0.16 8.72 5.76 4,90 3.26 15.1 0.77 0.015 0.073 0.002 0.001 0.0020 0.0022 0.05
APz 0.15 8.74 5.75 4.89 3.26 15.2 0.77 0.015 0.072 0.002 0.001 0.0022 0.0025 0.05
st 0.15 8.72 5.76 4.90 3.26 15.2 0.77 0.014 0.073 0.002 0.001 0.0011 0.0010 0.10

W =58 AMINEE 0. 01% ; A R Ag AL 15, Fo P AMInBR 0.01% , R R EZ BAUAE RS H TZ OB RMABRE 2 3%  BERE
(1530 £10)C, 21 0. 1 Pa, JE#HTISARBIA ] 620 THRALH,
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Fig.1 Effect of repeated smelting number of times on morphology of primary carbide MC in fresh alloy (a); Ist (b), 3rd (c) and

4th (d) recycled smelting alloy M17
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Fig.2 Effect of recycled smelted number of times on high tem-
perature tensile properties of alloy M17 at 900 °C
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Table 2 Effect of recycled smelted number of times on me-

chanical properties of alloy M17

CEALSS R,/MPa A% Z/%

b 1om 11.6 10.9

1 1093 11.2 9.8

2 1050 10.8 8.8

3 1071 10.8 8.5

4 1 010 8.9 8.3

it 1 004 12.0 16.5
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Fig.3 Macrostructure and porosity of recycled smelted alloy M17; casting at 1 420 °C (a) and casting at 1390 C (b)
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Fig.4 Porosity caused by primary carbides interrupted back feeding shrinkage passage (a) ; nitride core in primary carbides (b)
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