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Fig. 1 Experimental blade
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Fig. 2 Alumina-based ceramic core
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Table 1 Experimental design for de-core process

WRHAE A% BBt J1/MPa C-JBei i/ C

Al1B1C1 65 15 370
A1B2C2 65 20 380
A1B3C3 65 25 390
A2B1C2 70 15 380
A2B2C3 70 20 390
A2B3C1 70 25 370
A3B1C3 75 15 390
A3B2C1 75 20 370
A3B3C2 75 25 380
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Fig. 3 Self-boost curves of core leach equipment
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Table 2 Results of de-core experiments
BSES Jitadi =t A4
HE &5 % S5 BURESY g LR HE%
AlBIC1 RJ01 417 RJ02 435 RJ03 414 422
A1B2C2 RJ04 47.6 RJ05 50.1 RJO6 487 48.8
A1B3C3 RJ07 552 RJ0O8 537 RJ09 546 54.5
A2B1C2 RJ1I0 445 RJ11 469 RJ12 481 46.5
A2B2C3 RJ13 512 RJ14 538 RJI5 516 52.2
A2B3C1 RJ16 458 RJ17 472 RJ18 441 45.7
A3BIC3 RJ19 495 RJ20 512 RJ21 517 50.8
A3B2C1 RJ22 432 RJ23 426 RI24 462 44.0
A3B3C2 RJ25 50.8 RJ26 52.4 RJ27 50.4 51.2
A B c
K, 1445 1405 1319
K, 1454 1450 1465
Ky 1460 1504 156.5
ky 48.2 46.8 44.0
k, 485 483 488
ky 487 501 522
W2 05 3.3 8.2
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Fig. 4 X-ray photographs of blade for de-core effects
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Fig. 5 Endoscopy photograph of blade inlet side for de-core effects
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Fig. 6 Crystal structure of o -Al,O,4
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Fig. 8 Experimental blade after de-core treatment
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Fig. 9 X-ray photograph of experimental blade inlet side after
de-core treatment
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Fig. 10 Endoscopy photographs of experimental blade inlet side

after de-core treatment
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Leaching-Out Technology of Alumina-Based Ceramic Cores from Hollow
Blades Using High Temperature and High Pressure Alkaline Solutions

LI Biao, LOU Yan-chun, YU Bo, SU Gui-qiao, LIU Xiao—fu, GUO Xin-li
(Shenyang Research Institute of Foundry Co., Ltd., State Key Laboratory of Light Alloy Casting Technology for High—-End
Equipment, Shenyang 110022, Liaoning, China)

Abstract:

Compared with silica-based ceramic cores for gas turbine blades, alumina-based ceramic cores are
characterized by higher strength and better performance at high temperatures, while their poor leach ability
limits the applications of the cores. KOH solutions at high temperatures and high pressures were used as
leaching agents to study the leaching-out rates of alumina-based ceramic cores for a certain gas turbine hollow
blade. The specially designed orthogonal experiments were carried out to analyze the effects of temperature,
pressure and mass concentration of solutions on leaching rate. Based on numerical calculation, theoretical
analysis and experimental results, temperature is the main factor affecting the leaching-out rate, followed by
pressure, and with the increase of temperature and pressure, the leaching-out rate is significantly improved.
The alumina-based ceramic core could be removed from the hollow blade by adopting the optimum scheme.
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hollow blade; high temperature and high pressure; leaching-out technics

(%4 F%F, pjy@foundryworld.com )



