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Abstract: To evaluate the abradability of gas seal coating materials under extreme conditions, a high-temperature and high-
speed abradable tester was developed, which can be used to simulate the high-speed rubbing behavior between seal coatings
and rotating components in aero-engines. The simulated disk and blade were able to run stably at high speed connected with a
shaft driven by an AC motor with high power and a gear increaser. The feeding movement of the coating sample in radial and
axial directions was completed by a XY feeding platform with high precision to simulate the rubbing interaction with the high-
speed rotating blade. The coating sample was heated by a supersonic flame to simulate the high temperature environment.
Rubbing forces, impact acceleration and friction heat were measured using the multicomponent dynamometer, acceleration
sensor and infrared thermometer and the data was collected and analyzed through a high-speed data acquisition system. Test
results show that abrasion tests can be conducted stably using this tester with reliable results when the blade tip velocity varied
from 20 to 450 m/s, incursion rate from 2 to 2 000 pm/s, and heating temperature from RT to 1 200 °C.
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Table | Technical parameters of abradable tester

Parameters Values
The highest blade tip speed / (m-s™") 450
The highest rotating speed / (r -min™") 15 500
Max.output torque of spindle / (N -m) =600
Incursion rate / (um -s™) 2-2 000
Heating temperature / 'C RT-1 200
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Table 2 Test parameters of abrasion tests

Parameters AlSi-BN Zr0,
Blade tip speed /(m-s™) 250 450
Incursion rate /(um-s™) 100 20
Incursion depth / pum 1000 600
Heating temperature / ‘C RT 800

10 mm
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Fig.12 Wear morphologies of different seal coatings

(a) Worn blade

(b) Close-up picture of tested blade
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Fig.13 Images of the blade after abrasion with ZrO,
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