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Table 1 Chemical composition of nickel-based superalloy powder (mass fraction) %

./ | | I N
Cr | Fe | Mo | Co | W | Al | Ti | Ni
22 | 16.8 | 9.75 | 2.14 | 0.8 | 0.05 | <0.010 AaE

(a) AAJEURE

(b) ZALEITRPERE
Bl 1 RERR S S FLE TR

Fig.1 Powder raw material and porous sweating material sample prepared

®2 AEREM R

Table 2 Physical properties of powders with different particle sizes

BUE | WS (s/508) | BSWEIE/ (geom®) | IRSGHIE (g-om®)
74~100 um | 29.5 | 2.82 | 3.40
50~74 um | 28.7 | 2.90 | 3.70
0~50 um | 28.1 | 3.77 | 4.60

20234E 566 555181 - iatlEEER 75



- . .
—— Ix oru

SRISENEE AR S R p

FA) 375 AR B 33 S ) R 5 1, mf
UL, 74~100 pm ¥y A KT RHE S
R (24.7+8.7) m’/ (m’- h- kPa),
BiEFRIE(98+09) x10" m’, H
S B 2 b AR B /N, 15
LB AW B /. R E Kozeny—
Carman 30 1,

__cd

C25F(I-€)
K, K WBiER; C HEE; e ol
B, ZHMRINBISE R K A
SR EE d B EBVIN R, BN
AT HL, # AT S50 B )N R 4 T
LHRM BB RN, 3 b
R ARLBE (U /), JURE [] T %
EANEDS LYWk S NI A
BFLIE , B PSR FLIE B AR AR K, AR
R AR TE 355 32 22 L 45 46 388 38 B FIT U

7 —
— R 436
6 s
i — A s,
=5F
& 130 &£
4+ -
Z 127 &
2 3F —
S 14 ~
2 -
421
1 1 1 1
74~100 50~74 0~50
RLEE/pm
B2 #RMEXNSILETHREAFLERM
FLEE R A0

Fig.2 Maximum pore size and porosity of
powder sweating materials with different

particle sizes
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Fig.3 Air permeability and permeability
of powder sweating material samples with
different particle sizes
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Fig.4 Maximum pore size and porosity
of sweating materials under different

compression pressures
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Fig.5 Permeability and permeability of
sweating materials under different pressing
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Table 3 Performance test results of sweating materials at different sintering temperatures
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Research on Preparation Process of Nickel-Based Superalloy Porous

Sweating Materials

ZHAO Shaoyang, YANG Kun, ZHANG Shuai, LI Shuai, LIU Xiaoqing
(State Key Laboratory of Porous Metal Materials, Northwest Institute for Non-Ferrous Metal Research,

[ABSTRACT]

Xi’an 710016, China)

In response to the demand for high-temperature resistant porous metal sweating cooling materials for

hypersonic weapon engines, the study focuses on nickel based high-temperature alloys. Through comprehensive control of

powder particle size selection, forming, and sintering processes, a porous sweating material with uniform pore structure was

prepared, and its performance was analyzed. The results show that the maximum pore size of the prepared porous sweating

material is less than 21.3 um. Tensile strength greater than 225 MPa, porosity greater than 25%; By controlling powder

particle size, pressing, and sintering processes, effective control of the permeability of sweating cooling materials can be

achieved within the range of 10 °~10™"* m”; Analyze and characterize the tensile data and fracture morphology of porous

sweating materials, and confirm that their fracture mode is ductile fracture.

Keywords: Metal porous; Sweating cooling; Permeability; Air permeability; Nickel-based superalloys
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