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ABSTRACT Ignition-combustion test was carried out and the combustion samples of GH4169 and GH4202 superalloys were ana—
lyzed by using optical microscopy scanning electron microscopy and energy dispersive spectrometry. A model of mass transfer heat
transfer and oxygen transfer was built to analyze the combustion mechanism of the alloys. Some methods to improve the ability of com—
bustion resistance for new superalloys were proposed. The results show that both the alloys burn in the test condition but GH4202 per—
forms better than GH4169. Both the alloys burn in liquid phase there is a combustion section composed of oxides and metal particles
in front of the reaction zone and the burning behavior of elements in the combustion section decides the combustion ability of the whole
alloys. A selective combustion rule of elements is present in the combustion section the elements such as Nb Ti Al and Cr will burn
with oxygen easily while Ni is of delayed combust with low heat and can protect the alloy from combustion.
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Table 1 Chemical composition of the tested alloys %o
C Cr Co W Mo Al Ti Nb Ni Fe
GH4169 0.05 19.0 0.5 — 3.0 0.5 0.90 4.9 52.5 18.6
GH4202 0.05 18.5 — 4.5 4.5 1.25 2.50 — 65.2 3.5
Ni — — — — — — — — 99.9 —
1.2
PIC ;
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Fig.1 Schematic diagram of ignition-combustion test ( a) and comparison of GH4202 samples before and after combustion ( b)
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Fig.2  Test results of alloy combustion in oxygen-enriched atmos—
phere
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Fig.3 Metallographic structures of the cross sections for alloy samples after combustion: (a) —( d) GH4169 superalloy; (e) —( h) GH4202 superal—
loy
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Fig.4 SEM images of the interface structure of the combustion section: (a d) secondary electron images of GH4169 alloy; (b c) backscattered e—
lectron images of GH4169 alloy; () secondary electron image GH4202 alloy; (f) —( h) backscattered electron images of GH4202 alloy

2 ( )
Table 2 Element content of each combustion section % “ ( excess oxy—
GH4169 GH4202 sen) ”
Ni 66.76 4.38 85. 16 11.59 ( 4(a) (e
Cr 7.56 37.34 6.57 52.83 ) ( 3(d) (h)
Fe 20.79 14.25 0.30 0.61 ). Ward  Wilson 2
Mo 3.23 0. 65 3.39 1.51
“© »
W - — 4.30 5.77 ( )
Nb 1.30 10. 80 — — 0,
Ti 0.11 2.90 0.11 7.98
Al 0.20 1.48 0. 14 0. 14
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Fig.5 Transport process of heat mass and oxygen during alloy com—
bustion
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Fig.6 Elemental line profiles of the combustion interfaces: (a b) GH4169 alloy; (c¢ d) GH4202 alloy
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