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INTRODUCTION
- 17-4 Ph (precipitation hardening) is a type of Stainless

Steel (SS) known for having a strong resistance to

corrosion.

- It has many benefits, however when
exposed to chemicals, moisture, or heat

for extended periods it is prone to corrosion.

- 17-4Ph SS is widely used Fig. 1
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applications such as engine Fig. 2 End effector
parts, aircraft structural

components, etc. (Fig. 1) & (Fig. 2)

The objective of this study is to determine the
mechanical properties of 17-4Ph SS when

manufactured using Wire Arc Additive Manutacturing

(WAAM).

BACKGROUND
- Additive manufacturing (AM),

more commonly known as 3D

printing, is the process of

adding successive layers of a

material atop itselt until the

desired object is formed.

- WAAM uses an arc welding ADAM:s Lab

process to melt the material as it is being deposited

allowing it to be adapted for many industries.(Fig. 3 & 4)

Compared to traditional manufacturing, AM is much
more cost & environmentally *

friendly.
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Fig. 4 Gantry system. ADAMs Lab
material from a part using a conductive wire to generate

machining (EDM) removes

a series of repeated electrical discharges.
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METHODOLOGY

Experiment:

The first step was to select the optimum parameters for
the deposition of 128 layers of 17-4 Ph SS.
Next step was to fabricate a 17-4 Ph SS wall using
WAAM (Fig. 4).
Later on, the ASTM E8 standard size sample was cut
extruded from the wall using EDM Process (Fig. 5)

- Lastly, tensile testing was performed on the standard
dog bone shaped

sample for investigating the

mechanical properties of the 17-4 Ph SS.

G—Gauge length (Note 1 and Note 2)
[8.00 + 0.01]
W—Width (Note 3 and Note 4 400+20

T—Thickness

R—Radius of

L—Overall length, m

A—Length of reduce , min

B—Length of grip section, min (Note 9)

C—Width of grip section, approximate (Note 4 and Note 9)

Fig. 5- 17-4 Ph §5 Wall Fig. 6 - ASTM E8 dogbone standard

Simulation:

- A 3D model was created in Solidworks software by

following the standard ASTM ES8.

software was static

- LS-dyna used to perform a
simulation on the dogbone sample to validate it using

the experimental result.

EDM Process

Simulate stress,
strain &
displacement.

' Topological
‘optimization
for 17-4Ph SS
application.

Create a 3d
model in
Solidworks.

RESULTS

- Tensile testing result shows that the 17-4Ph SS has
experienced a brittle fracture, which was validated using
the failure simulation. (Fig.6) & (Fig.8)

- The graph shows that both experiment and simulation

models fracture at 250 MPa and curve shows a similar

trend (Fig.8)
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Fig. 7- Brittle fracture (Tensile
testing result)

Fig. 9- Brittle fracture

Fig. 10 - Stress vs Strain curve
(Simulation result)

(Simulation and experimental)

APPLICATION

- 17-4Ph can also be used as a multi purpose precision
maintenance tool.

- According to NASA (2016), this tool will allow astronauts
to complete tasks with comfort and ease.

- Wrenches of varying sizes in the tool can be used for

fastening and gripping screws.

Fig .15- 30% Material Reduction Fig .16- Final product

CONCLUSION

The successful fabrication of 17-4Ph SS wall was achieved using
the optimised parameters.

Tensile testing shows a brittle fracture with the maximum stress
of 250 MPa.

Static LS-Dyna validates the
experimental results by displaying the same maximum stress of
250 MPa and a similar brittle fracture.

Topological optimisation result shows that 30% of the mass can
be reduced from the application without affecting the strength
of the product.

simulation  result using
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