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ABSTRACT The porous superalloy materials were prepared by loose packing sintering using the atomized K418 nickel-based
superalloy spherical powders as the raw materials. The microstructure, permeability, capillarity, and compressive strength of the
sintered porous material samples were analyzed, and the effects of sintering temperature and original powder particle size on the
microstructure and properties of the porous K418 superalloys were investigated. The results show that, the average pore size and
porosity decrease with the increase of sintering temperature. At the same sintering temperature, the average pore size and porosity of the
sintered samples increase with the increase of the original powder particle size. At the sintering temperature of 1230 C and the powder

particle size of 53~150 um, the comprehensive performance of the porous material samples is the best, the permeability is 13.69x10™"° m’,
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the capillary pressure is 22.1 kPa, and compressive strength is 86 MPa.

KEY WORDS porous wick; powder particle size; sintering temperatur; permeability; capillary pressure; compressive strength
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Fig.1 Particle size distribution of the K418 superalloys: (a) fine powders; (b) middle-sized powders; (c) coarse powders
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Table 2 Average particle size of the K418 superalloy powders
calculated by integrating

SIEMA  ORRSMIEE /um  FEIKAR, Dsy/ pm
a0k (A) 0~15 14.5
R (B 15~53 317
O 53~150 77.6

®3 K418 miln 5 &2 MR & S 8 a4
Table 3 Preparation parameters and names of the porous

material samples
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Fig.2 Schematics of the permeability measuring device (a) and the capillary curve measuring device (b)
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Fig.3 SEM images of the porous material samples in the different particle size at the different temperatures: (a) 1200A; (b) 1200B;
(c) 1200C; (d) 1230A; (e) 1230B; () 1230C; (g) 1250A; (h) 1250B; (i) 1250C
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Table 4 Porosity of the porous material samples %
1200A 1200B 1200C 1230A 1230B 1230C 1250A 1250B 1250C
27.7 35.7 41.7 17.2 36.9 15.0 15.3 358
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Fig.4 Relationship between the porosity of the samples and the

sintering temperature
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Table 5 Average pore size of the porous material samples um
1200A 1200B 1200C 1230A 1230B 1230C 1250A 1250B 1250C
15.0 25.6 46.8 11.3 44.2 10.8 15.2 36.8
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Fig.5 Relationship between the average pore size and the

sintering temperature
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Table 6 Permeability of the porous material samples (x10"° m®)
1200A 1200B 1200C 1230A 1230B 1230C 1250A 1250B 1250C
— 1.89 39.1 — 3.68 — — 2.68
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Fig.6 Capillary curve of porous material samples
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Table 7 Capillary pressure of the porous material samples kPa
1200A 1200B 1200C 1230A 1230B 1230C 1250A 1250B 1250C
— 9.02 18.00 — 22.10 — — 6.85
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Fig.7 Compression curves of the porous material samples

"8 SR A R

Table 8 Compressive strength of the porous material samples at room temperature MPa
1200C 1230C 1250C 1200B 1230B 1250B 1200A 1230A 1250A
74 86 410 380 640 126 — 745
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