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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 
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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 

 

1/3

s

cr

2

ys

π

64

E

l d

Kσ

 

=

 

 

 

                     �8� 

������	
��
�� 316L �����

���� E

s

� 119.4 GPa�����

ys

σ � 99 MPa��

�� K= 0.5�d���!"# 

$��%&�'�()*+,-'� l

cr

.��%

&�/0���1234)567��23�8��

%&9:;67��<=:;���1>?���%

&@A>?��BCDE>?FGHI1>?#J)

316L�����KLM9NOP7�DE>?�$�

�!" d� 28 µm�8Q�!"� 28 µm�.�*+

,-'�� 371 µm#�� CT RSTUV 316L ��

���KLM�W�LXYZY 1�[�Y 1b�\]

^_�[`a�Lbc��%&deKLLb#f)

gh�W�LXTdijk�lmJn��Ro��

Lbc��%&pq'��r)s 1#Cs 1 �Tt

uvmJn��wx�%&pq'�yz{4�$m

Jn�� 10%.�%&pq'�� 350 µm�|}~�

��%&,-'��8J)�NODE23����

�KLM�$mJn�4) 10%.�@A>?���

��I1>?#��H@A>?���I1>?.g

h�������������!" 28 µm � 316L

�����KLM�)���DE23�LX��g

h.mJn��2�) 10%#�*�gh9��NO

0�23.���9*��>�Lbc��%&�@

A>?���!�0�>?# 

��������

1) ����KLM�NOP7�0�����

DE>?��mJn�`a������ () 1 �

¡¢���# 

2) ����KLM�NOP70��DE.�

������ghmJn�q�����#*£¤¥

����KLM�NOP723.Lbc��%&d

0��DE�>?�@#¦a�§�$����KL

M�NOP7DE.�¨)��%&��1>?�$

mJn��) 10%.Lbc��%&@A>?��¨

DE>?FG�I1@A>?# 

 

�� !    References 

[1] Lefebvre L P, Banhart J, Dunand D C. Adv Eng Mater[J], 2008, 

10(9): 775 

[2] Zhang B, Chen T N. Appl Acoust[J], 2009, 70(2): 337  

[3] Ao Qingbo(>?@), Wang Jianzhong(ABC), Tang Huiping 

(DEF) et al. Rare Metal Materials and Engineering(9:%

&45�;<)[J], 2015, 44(1): 2646 

[4] Wang Jianyong(ABG), Tang Huiping(DEF), Xi Zheng- 

ping(HIJ) et al. Materials Science and Engineering of  

Powder Metallurgy(KLM%45N(�;< )[J], 2010, 

15(4): 378 

[5] Markaki A E, Clyne T W. Biomaterials[J], 2004, 25(19): 4805  

[6] Wang Jianzhong(ABC), Xu Zhongguo(OCP), Ao Qingbo 

(>?@) et al. Rare Metal Materials and Engineering(9:%

&45�;<)[J], 2016, 45(6): 1636 

[7] Neelakantan S, Tan J C, Markaki A E. Scripta Materialia[J], 

2015, 106: 30 

[8] Zhao T F, Chen C Q. Mechanics of Materials[J], 2014, 70: 33 

[9] Markaki A E, Clyne T W. Acta Materialia[J], 2003, 51(5): 

1341 

[10] Markaki A E, Clyne T W. Acta Materialia[J], 2003, 51(5): 

1351 

[11] Delince M, Delannay F. Acta Materialia[J], 2004, 52(4): 

1013 

[12] Jin M Z, Chen C Q, Lu T J. J Mech Phys Solids[J], 2013, 

61(1): 161  

[13] Deshpande V S, Fleck N A, Ashby M F. Journal of the 

Mechanics and Physics of Solids[J], 2001, 49(8): 1747  

[14] Gibson L J, Ashby M F. Cellular Solids: Structure and 

Properties[M]. Cambridge: Cambridge University Press, 

1997  

[15] Budynas R G. Advance Strength and Applied Stress Analysis 

[M]. New York: McGraw-Hill Book Company, 1998 

 

 

 

 



� 12                               !  "#$%&����	'()*��
+,-.                           /3715/ 

 

 

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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