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Effects of precursor preparation on performances of
stainless steel foam with 3-D open cells network structure

ZHOU Xiang-yang, LONG Bo, LI Jie, LIU Hong zhuan
(School of Metallurgical Science and Engineering, Central South University,
Changsha 410083, China)

Abstract: The effects of the slurry loading and particle size of the stainless steel powder in the precursor on the
open porosity and bending strength of stainless steel foams (SSFs) with 3-D open cells networks structure were in-
vestigated. The results show that the SSFs bending strength gradually increases and the open porosity falls with in-
creasing the slurry loading in precursor; the bending strength remarkably improves and the open porosity reduces lit-
tle by little with the particle size of stainless steel powder minishing. The 316L stainless steel powder and the addi
tive sol are mixed to make slurry, subsequently the slurry is immerged into the sponge to obtain the precursor, in
which the slurry loading is 0. 5 g/ cm®, and then the precursor is sintered at the temperature of (1260 %2) C for
30 min, a stainless steel foam can be obtained, which has good 3-D open cells network structure, aperture of about

Imm, open porosity of 81.2% and bending strength of 51.72 MPa.
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Table 1 Chemical composition of 316L

stainless steel (mass fraction, %)

C Mn Si Cr Ni
<0. 03 0.20 0. 80 16.0-18.0 12.0-15.0
p S Mo 0 Others

<0. 03 <0. 02 2.0-3.0 <0. 30 Bal.
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Fig. 1 Apparent appearance of metal foams with different loadings
(a) —0.675 g/ em’; (b) —0.604 g/ cm’; (¢) —0.523 g/ cm’; (d) —0.421 g/ cm®
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Fig. 2 Effects of loading on Fig. 3 Effects of loading on open porosity
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Fig. 4 Effects of particle size on open porosity
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Fig. 5 Effects of particle size on bending strength
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Fig. 6 Metallographic structures of sintered

samples prepared from powders with

different particle sizes
(a) =61 Bm; (b) —44 Pm
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Fig.7 Apparent appearance(a) and
SEM image(b) of porous stainless steel
(a) —Apparent appearance;

(b) —Landscape orientation section
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