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metal spread out, then a laser is used to sinter the fabricate parts that have been topographically optimized, a method that takes given loads and uses finite USSR PR PG ARISEFAFA S NS A SSE '
powder of that layer together where desired [1]. A element. analysis to optimize. materigl layout.while maintaim’ng. stre!’\gth. A st.andar.d aqd optimized aut.omotive Table 1: Mechanical properties of stainless steel 316L for different
new layer of powder is then spread, and the process connecting rod have been printed with thg direct metal laser sintering and bmgler jetting processes using T —
is repeated until the part is completed [1]. Parts stamles; steel 316L. Another b}Jlk connecting rod has been mach]ngd at the Union Co.llege Machine Shop.. The — P e pe——— Unit Value
orinted with DMLS are strong, highly ductile, and parts will be put unde.r.a logd identical to the one used for the finite element analysis (FEA) and data will be N Laiy g/em’ 7.900
resistant to corrosion, making them good candidates collected through a digital image correlator measurement system. Data will be compared to FEA results. The Sintering T::fﬂit{:ihhgg gz f;‘g
for use in fields such as automotive, aerospace, and effect of the printing process and optimization will be explored with the goal of finding whether the optimized Density o/em? 2 900
medical [2]. Drawbacks of the DMLS process include a parts have equivalent strengths. Binder Jetting Tensile Strength (XY) MPa 582
longer print time, design restrictions, and in some Methods Hield %tzlih ) ;ﬁ; ;é;
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Digital image correlation (DIC) is an optical technique
that is used to measure strain in a part. DIC works by
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Modeling and Analysis:
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A 1/3 Scale model Of the Connect]ng rod _ LET3e-004 COmpar]ng d]g]tal ]mageS and traCk]ng blOCkS Of
5005009380000 08s if,}j:f?"‘}'*} 22t . . _ 3149 . . . .
Jéi %&gﬁ; f{ff’fﬂ (~2.75” long) was created in Solid o pixels in order to map strain on the part. The results
FERERSREEEEE, Works. Using load data acquired from  [wefsmes e are accurate to 5 HE and can then bg directly
e N o R i previous layers testing the Connecting rod at 5700 rpm : \ o75e.004 Compared tO a f]n]te element analyS]S. [7] The
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Figure 1: Image showing how parts are created with the DMLS in Figure 2. Then, solidThinking Inspire l 5,259-005 gathered makes DIC a much better option than a
process [3]. was used to run the optimization with 1,2606-007 conventional strain gage.
the same load inputs, shown in Figure 3. Future Work
Binder Jetting: The !:)mder J.ettmg process is similar Figure 2: Strain results of FEA of 1/3 scale Figure 3: Connecting rod before
to the DMLS process in that it uses layers of powdered connection rod at the 60 degree position. optimization on the left and after In the coming weeks the parts will be tested and
metal. But, instead of immediately sintering or optimization on the right. strain data will be collected with the DIC

Compression Testing:
The parts will be placed under a compressive load identical to what was input for the FEA and optimization. The
crank end of the rod will be fixed by setting the rod in Wood’s metal. Strain will be measured through a digital
image correlation (DIC) measurement system.

melting the powdered metal together it uses a liquid
resin to bind the powder, then the part is put in a kiln
where the particles are melted together [1]. The part
is then brushed to remove any excess powder and

measurement system. The experimental results will
be compared to the finite element analysis in order
to understand the effects of the optimization and

Results to Date printing processes. To improve the project | would
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