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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.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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Table 1 Relationship between number of sintering joints,
average length of fiber-ligaments and relative
density in sintered 316L stainless steel fiber felt
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Experimentally Study on the Constitutive Relations Between Mechanical
Properties and Relative Density of Sintered Metal Fiber Felt

Ma Jun'?, Wang Jianzhong?, Li Aijun’, Ge yuan®, Song Weidong®, Tang Huiping?, Jin Feng'
(1. State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi’an Jiaotong University, Xi’an 710049, China)
(2. State Key Laboratory of Porous Metal Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

(3. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

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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