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Static Mechanical Properties of Green Compact Specimens
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Abstract: There is a lack of systematic research on the static mechanical properties of products
fabricated via metal material extrusion (MME) additive manufacturing. Three types of 17-4PH
stainless steel powder/polymer composite filament were firstly studied. Then, the formability of
the filament was verified by forming green compact specimens using ordinary material extrusion
manufacturing equipment through the preparation work for static mechanical properties. The
tensile, compressive and flexural properties were tested to analyze their static mechanical
properties and explore the influence of different metal powder filling content. The results show
that the self-made composite filament can produce green compact products of good quality. When
the filling content of 17-4PH stainless steel powder increases from 40% to 50%, the tensile
strength of the specimens is decreased by about 7. 8%, compressive strength is decreased by
39. 2% and flexural strength is reduced by about 30%.

Key words: metal material extrusion; 17-4PH stainless steel powder; polymer composite
filament; static mechanical property
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Table 1 Properties of 17-4PH stainless steel
powder particles
DIO DSO D90
17. 417 30. 663 52. 869

VE 2 D\, Dgy Tl Doy F /R K42 /N T 17.417,30.663 X 52.869 pm
Y 17-4PH ASEE AR R UKL & HE 23318 10%,50% B2 90%.
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Fig.2 Tensile specimen(unit:mm)
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Table 2 Processing parameter setting

SUN =24 W
T /% 100
S WY H&H
TN S /(mm - s 10
T HIREC 90
IEE H 4% /mm 0.6
IR /°C 240
JZJE/mm 0.25
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Table 3 Tensile test results of green compact specimens fabricated from different self-made composite filaments

W SR EKRPAR /N SERLGER E/MPa SRR i/ MPa SR BTN A Yo
T, 359.5 9.0 530. 3 4.01
T,, 351.9 615.2 3.30
T, 332.8 751. 1 2.16
FFF PLA 4" — 30~70 1 890~3 900 2~5
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Fig. 8 Stress-strain curves of tensile test
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Fig. 10 Green compact specimens after
compression test
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Table 4 Compression test results of green compact
specimens fabricated from different
self-made composite filaments
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Fig. 11 Stress-strain curves of compression test
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Fig. 12 Green compact specimens after flexural test
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Table 5 Flexural test results of green compact
specimens fabricated from different
self-made composite filaments
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