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Ignition resistance mechanism of Alloy C fireproof
titanium alloy for aero-engine
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Abstract: The effect of friction contact pressure p and oxygen concentration x, of mixed airflow on the ignition resistance
of Alloy C" titanium alloy was studied by frictional ignition test, the relationship p—x, quantitatively describing the
ignition resistance performance of Alloy C* was established and the ignition resistance mechanism of Alloy C" was
analyzed by SEM and XRD, etc. The results show that the relationship p—ux, of Alloy C" obeys parabolic rule. The
varying range of x, corresponding ignition is about 20% while p varies within 0.075—0.250 MPa. The ignition resistance
performance of Alloy C* is 40% higher than that of TC4. The violent sparks appears during friction process, and the
origin of ignition is in the center hole of frictional sample. The surface under friction is composed of the fusion of the
oxides including TiO,, V,0s, Cr,0;, etc, whose thickness is 2—5 um, and this fused layer improves the lubrication
condition between the contact surfaces, resulting in a dramatically decreases temperature in the friction area, and thus
improves ignition resistance of fireproof titanium alloys.
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Fig. 1 Schematic diagram of frictional ignition apparatus
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Fig. 2 Test sample of ignition resistance
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3 {£(0.225 MPa, 77%)% M Alloy C k£ 41 BE H 5206 1o
Fig. 3 Friction test process of Alloy C" under condition of (0.225 MPa, 77%): (a) Rubbing for 1 s; (b) Rubbing for 2 s; (c) Rubbing
for 3 s; (d) Rubbing for 4 s; (¢) Separation between of samples A and B; (f) 1-2 s after rubbing
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Fig. 4 TFriction test process of Alloy C" under condition of (0.20 MPa, 88%): (a) Rubbing for 1 s; (b) Rubbing for 2 s; (c) Rubbing

for 3 s; (d) Rubbing for 4 s; (¢) Separation between samples A and B; (f) the sample B is ignited
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Fig. 5 In-situ observation of frictional ignition process for Alloy C" titanium alloy: (a) No ignition on the frictional surface after
rubbing; (b) About 0.1 s after rubbing; (c) About 0.15 s; (d) About 0.20 s; (e) About 0.25 s; (f) About 0.30 s
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Fig. 6 Test results and p—x, curve of frictional ignition of
Alloy C*
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Fig. 7 Rating chart of ignition resistance for Alloy C*
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Fig. 8 SEM results of frictional wear product: (a) Surface of

Alloy C'; (b) Section of Alloy C*; (c) Section of TC4
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Fig. 9 XRD results of frictional wear products of Alloy C*
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