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Stainless Steel for Engineering Applications

Testing & Materials

Inject Liquid Adhesive Heat Before Rolling Layer Cure at 200°C - 3 hours Sinter at 1200°C - 10 hours Tensile Test

The liquid chemical binder 1s injected into The active layer is then heated to solidity The block of powder is transterred into The “green” part has remaining binder The dog bone shaped parts are pulled with
the active layer of powder and adheres the the liquid before rolling the next an oven that burns oft 95% of the evaporated in a furnace & melts the A e Shne dhat raeneies dae Comee 2l
30-micron-diameter 50/100/200 micron layer of powder. chemical binder, but makes the part particle surfaces into a necked matrix. elongation. The graph below is based on
stainless steel particles together. The process repeats tor 1 to 4 houts. strong enough to remove excess powder. Pores are infiltrated with bronze. the machine’s data & parts.




MISSION FACTORS TESTED

To start filling the gap of available

information on metal additive manufacturing

Layer thickness or amount of layers for a given part height

Orientation of part in the block of powder
by pubIIShlﬂg the data Of th€S€ part,s matéﬁal Linear S|ope of Permanent

Characteristics, like tensile strength, for this La\.(er Thickness EIastiFity [Young's [?eformation !Vlaximum | Change in.
: R (micrometers or Elastic Modulus] [Yield] Strength  [Ultimate Tensile] Length [Strain]
metal chemical blﬂdlﬂg tfiChﬂOlOgY, and the meter-millionths) (Mega-psi) (kilo-psi [ksi]) Strength (ksi) (% Elongation)

process parameters and procedures involved. 50 20 33 105 2.8
100 14 30 86 3.3

FACTORS' SIGNIFICANCE

The thinner the layer, the stronger the part

200

Build Volume
1.5"x2.3"x1.3”
Larger Machine:

Orientation didn’t give an apparent correlation to tensile strength

LAYER THICKNESS (MICRONS) Average Tensile Testing of 3 Layer Thicknesses

IRWACRD CRY ' 50% 420-SS + 50% Bronze Parts
' =50 micron =100 micron =200 micron
‘ ‘ 120,000
50um ‘ 100,000
ExOne Materials ‘ %0 000
Sand, Glass, Gold, 100pm ‘ =
316-Stainless Steel, g 60,000
420-SS + Bronze; ‘ 3
. 40,000
!305_5|ny Inc;onel, ndustries ‘
Titanium, and more Aerospace 0,000
Oil/Gas 200pm
Automotive 0

: 0.00% 0.50% 1.00% 1.50% 2.00% 2.50% 3.00% 3.50%
Medlcal Strain (% Elongation)

4.00%

VISION

Increase the 10 year Longevity of

Joint Replacements to 20+ years

Stent for Heart

Plates and Screws \

Future
Infiltrate Polymers
Gradient Density

More Materials
Gradient Material
\Vary Particle Size
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