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� 1  316LCDEFGH1IJ��12 

Fig.1  Microstructures of sintered 316L stainless steel fiber felt: (a) three-dimensional structure, (b) the white arrows show nodes between 

fiber skeleton and sintering, and (c) grain boundary between fibers 
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Fig.2  Tensile (a) and compressive (b) stress-strain curves of sintered 

316L stainless steel fiber felt with different relative density 

 

âãh�p�Mh�9Nº�§ 20%�Ow§5$¶

þ¼P§âã»�9�âãh�pJhK �wx�

�%G��Qâãh�º 50%õ�Í6�wx��;

��h�©��»�9��Ò÷Ù:��R��wx

�S��RSTU��Æ¬Vâãh�p �wx�

�WÌ§ 1�XY�uz�*4 3bCÍ6�wx�'

��âãh�p���=C 

ÓZê� 316L >?@����IÃ¯°�®A

��J�Óä[áJ�B}yno\® �wx��

uz�4 4 �IÃáO��]^Z�J�A�® � 

a 

200 µm 

b 

60 µm 

c 

20 µm 

z 

y 

x 

0 5 10 15 20 25 30

0

10

20

30

40

27.1%

28.7%

24.7%

20.0%

13.4%

11.3%

T
e
n

s
i
l
e
 
S

t
r
e

n
g
t
h

/
M

P
a

a

0 10 20 30 40 50

0

10

20

30

40

50

C
o

m
p

r
e
s
s
i
v

e
 
S

t
r
e
s
s
/
M

P
a

Strain/%

11%

15.1%

20.5%

25.2%

30% b



�3712�                                          �8:@A���                                           � 47� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  316LCDEFGH1IJfghiMNklM� 

VWX4J\] 

Fig.3  Relationship between tensile fracture energy (a), compres- 

sive energy (b) and relative density of sintered 316L stain- 

less steel fiber felt 
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Fig.4  Relationship between in-plane tensile strength (a), tensile yield strength (b), tensile Young’s modulus (c) and relative density of 

sintered 316L stainless steel fiber felt 
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Fig.5  Relationship between in-plane compressive yield strength (a), 

compressive Young’s modulus (b) and relative density of 

sintered 316L stainless steel fiber felt 
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Fig.6  Contrast of relative strength or modulus between sintered 

metal fiber felt and metal foam 
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Table 1  Relationship between number of sintering joints, 

average length of fiber-ligaments and relative 

density in sintered 316L stainless steel fiber felt 

Relative density/% 10 15 20 28 

Joint’s density/mm

-3

 232 632 1084 1785 

Average length of fiber-ligament/µm 350 192 150 127 
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Experimentally Study on the Constitutive Relations Between Mechanical 

Properties and Relative Density of Sintered Metal Fiber Felt 
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Abstract: The constitutive relations between the deformation energy, Young’s modulus, strength and the relative density of sintered 316L 

stainless steel fiber felt were studied. The in-plane tensile fracture energy varies linearly with relative density, while the in-plane 

compressive energy varies nonlinearly. The in-plane Young’s modulus and strength of sintered metal fiber felt show linear dependence on 

relative density. The linear in-plane property scaling of sintered metal fiber felt suggests that the in-plane deformation of the 

fiber-ligaments is stretching-dominated. 

Key words: sintered metal fiber felt; mechanical property; constitutive relation; stretching-dominated 
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