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Experimental study of the long-term compatibility of superalloy
GH4169 with dinitrogen tetroxide
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Abstract: The compatibility of the HT superalloy GH4169 with the dinitrogen tetroxide propellantis tested
based on the method of the compatibility experiment. The mechanical properties, the surface condition and the
composition changes of the GH4169 specimen are compared after being soaked in the dinitrogen tetroxide. It is
found that the compatibility of the GH4169 with the dinitrogen tetroxide can meet the service requirements, and
the class-1 compatibility criteria are satisfied within a soaking test period of one year.
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Table 1 Mechanical properties of GH4169

PLHiEE 0, /MPa JEIRIRIE 60,/MPa | KR §5/%

877~897 430~465 57.0~62.0
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Table 2 Chemical composition test results of GH4169

JEER| RSB % | JtER |FRESE%
C 0.02 Mo 2.94
Mn 0.03 Al 0.50
Si 0.10 Ti 1.03
S 0.002 ||[Nb+Ta| 5.04
P 0.004 B 0.005
Cr 18.81 Ni 51.62
Cu 0.004 Co 0.1
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Table 3 Compositions of N,O, before the test
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Table 4 Compositions of N,O, before and after being

soaked by GH4169 alloy
TR H IR | RIE S
WOk R B A B/ (mg L) | 0.1 2.9
N,O, FiE 7 40/% 99.80 | 99.53
H,0 i &5 30/% 0.009 | 0.080
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Metallurgical structure of GH4169 alloy after exposed
in N204
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Fig. 2 Comparison of the specimen surface of GH4169 alloy
before and after exposed in N,O4
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Table 5 Tensile data of GH4169 alloy before/after being

soaked in N,O,
iz H BT BiE
o,/MPa 877~897 866~875
0p-/MPa 430~465 418~451
ds5/% 57.0~62.0 | 55.5~62.0
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Fig. 3 SEM photo of soaked GH4169 alloy
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