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High-temperature Adhesive Wear Behavior Between
TiB, Coating on TC4 Substrate and Pure Al
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(SHI Changxu Advanced Material Innovation Center, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The application of the Al-based seal coating on the inner case of the compressor of the aero-engine can protect the TC4
blade tip by the abrasion of the seal coating itself. However, the Al-based seal coating is apt to adhesively transfer to the blade tip and
increase the blade length, which will deteriorate the stability of the rotating system. The TiB, coating is deposited on the TC4
substrate by D.C. pulsed magnetron sputtering. The dense TiB, coating deposited on TC4 substrates has an adhesive critical load (Lc,)
up to 85.4 N. The tribology behavior of the TiB, coating against pure Al pin is evaluated on a high-temperature Pin-on-disc wear test
rig (R.T.~450°C). Comparing with TC4 substrate, TiB, coating can inhibit the adhesive transfer of Al. The Al pin shows the smear
tail and shear tongue characteristics. There is a competition between the mechanical smearing effect of the Al pin and the shear effect
of Al adhesive-transfer layer by the Al pin, which controls the process of Al adhesive transfer. The mechanical smearing effect of
high-temperature softened Al pin is reduced for the lower roughness in the wear track of the TiB, coating. Meanwhile, the interface
reaction between the TiB, coating and Al adhesive is restrained for the chemical inertness of TiB,. Its interface strength is reduced and
the shear effect of Al adhesive-transfer layer is improved. Therefore, the TiB, coating on TC4 substrate can reduce the Al-adhesive
transfer by inhibiting the mechanical smear and enhancing the shear removal of Al pin.
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Table 1 Detail parameters of sputtering deposition

Pressure / Pa 2.0
Sputtering _
cleaning Voltage / V 650
Time / min 20
Base pressure / MPa 5
Starting Pressure / Pa 0.5
Sputtering Frequency / MHz 40
& Duty cycle / % 90
deposition Power / W 500
Bias voltage / V -60
T.S. distance / mm 100
Time / min 90

(T.S.—Target to substrate)
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Fig. 1 Schematic diagram of high-temperature

pin on disc tribology test rig
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Fig. 2 XRD spectra of TiB2 coating
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Fig. 11 Schematic diagram of smear and shear removal between TiB, coating on TC4 and pure Al pin
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