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Experimental Research on Abrasive Water Jet Drilling of APS Ceramic

Thermal Barrier Coating
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China; 2. Wuxi Research Institute, Nanjing University of Aeronautics & Astronautics, Wuxi, 214000, China)

Abstract: Thermal barrier coating (TBC) technology has the advantage of extending hot end component life,
increasing power and reducing fuel consumption in aerospace engines. However, before performing
electro-discharge machining (EDM) on the thermal barrier coated metal member, it is necessary to remove
the thermal barrier coating on the surface of the metal substrate. Abrasive water jet machining (AWJIM) are
performed on the thermal barrier coating prepared by APS. Blind hole processing test of APS coating is
carried out at room temperature using a low pressure abrasive water jet having a diameter of 300 pm. The
results show that the erosion pore size and pore depth increase with the increase of abrasive concentration, jet
pressure, punching time and target distance, and the coating removal rate increases with the increase of
abrasive grain hardness and particle size. The roundness of the erosion hole type has yet to be improved.
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(a) Erosion processing diagram
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(b) Erosion processing hole diagram
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Fig.1 Abrasive water jet erosion APS thermal barrier coating
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Table 1 Single factor test condition

RIS BORRNE JERDRLAR / H ERHHRIE / % A1IE J1/MPa P AL E] /min HLEE /mm
A MR 1200 1.0 4.0 2.0 10
At
B ELES 1 200,2 500 1.0 4.0 2.0 10
C SIEES 1200 0.5,1.0,1.5 4.0 2.0 10
D FIR T 1200 1.0 4.0,5.0 2.0 10
E SIEES 1200 1.0 4.0 1.0,2.0,3.0 10
F SLEES 1200 1.0 4.0 2.0 5,10,15
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(b) Hole characteristic parameters change by abrasive grain type
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Fig.2 Effect of abrasive particle type on erosion characteristics of APS thermal barrier coatings
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(b) Hole characteristic parameters change by abrasive grain size
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Fig.3 Effect of abrasive particle size on erosion characteristics of APS thermal barrier coatings
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Fig.4 Trajectory map of different abrasive particle sizes in the flow field
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(b) Hole characteristic parameters change by abrasive concentration
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Fig.5 Effect of abrasive concentration on erosion characteristics of APS thermal barrier coatings

(a) Scanning electron micrograph of erosion hole type
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Fig.6  APS thermal barrier coating erosion hole type at 1.5% abrasive concentration

P L DR Ly 53 503G 1 25% #1282 . A
T 50 245 SR HE I D R Sy B R ) B R B R 1Y Bl
(IR )1 e Al TIPS R o SN I
i, S BOAL AR AL TR X B E S IR 0 3G R
N



796 Mow o o= M

o552 %

(a) Central section profile
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Fig.7 Influence of jet pressure on erosion characteristics of APS thermal barrier coatings
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(b) Hole characteristic parameters change by jet pressure
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(b) Hole characteristic parameters change by punching time
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Fig.8 Effect of punching time on erosion characteristics of APS thermal barrier coatings

(a) Scanning electron micrograph of erosion hole type
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Fig.9 APS thermal barrier coating erosion hole type at 2 min punching time
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Fig.10 Influence of target distance on erosion characteristics of APS thermal barrier coating
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