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Shear Characteristics of Powder Compact

by Using Improved Single Shear Test

Yukinori TANIGUCHI, Kuniaki DOHDA and Zhrgang WANG*®

*3 Department of Mechanical Systems Engineering, Gifu University,
1-1 Yanagido, Gifu-shi, Gifu, 501-1193 Japan

An improved single shear test is carried out to investigate shear characteristics of metal powder
compact. By this experimental procedure, relation between the normal stress and shear stress at
shear plane can be measured directly by shearing the powder compact at single plane with various
normal stresses. Iron powder and stainless powder are tested and their shear fractures are investigat-
ed. Shear characteristics are evaluated by approximating relation between critical nominal friction
coefficient and relative normal stress, where the relative normal stress is derived as the ratio with
forming pressure and normal stress. As the result, the critical nominal friction coefficient at shear
failure plane increases with increasing compact density, but it can be expressed without density
dependence as a function of relative normal stress. Therefore the shear characteristics of powder
compact with various compact densities can be expressed by this approximation.

Key Words: Powder Metallurgy, Material Testing, Fracture Criterion, Single Shear, Powder
Compact, Nominal Friction Coefficient, Relative Normal Stress
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Table1 Specimen for single shear test

Name Material StZn wt.% 0 k m Density ratio 0
300M Iron (Atomized) 0.2 0.46 300 1.40
1.0 0.43 270 1.65 0.70~0.90
KIP255M Iron (Reduced) 0.2 0.40 290 1.55 ’ ’
DAP430L | Stainless (Atomized) 0.2 0.45 620 1.50
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Fig4 Compaction characteristics of metal powders
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Fig.5 Variation in normal force and shear force with
shear stroke  (300M, 0.2wt.%StZn, 0 =0.85)
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Fig.7 Relation between normal stress and shear strength (0.2wt.%StZn)
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Fig8 Relation between normal stress and critical nominal
friction coefficient /2. (300M, 0.2wt.%StZn)
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Fig9 Relation between relative normal stress @ and critical nominal friction coefficient £t
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Table2 ValueofAandn

Name StZn wt.% A n
0.2 0.64 0.57
300M 1.0 0.63 0.44
KIP255M 0.2 0.81 0.49
DAP430L 0.2 0.70 0.37
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