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Preparation Process

lt-*—

Conducting Tests

Comparison of Outcome |

Nano-structured Titanium and Pure Comparison, including Torque, maximum Shear stress and Shear Flow l
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Process:




- Annealing .

- Than heat up 324 C.

- Lubricant.
- Die and plunger steel H 13 ..

« Dimeter 22 mm.
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Machining

Pure 5
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Pure Titanium:




‘Machining

CNC Milling machinel
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Mesh information

Mash type

olid Meash

Macher Usad:

Sandand mesh

dacobian points

4 Paints

| Element Size

0167 mm

Mesh Quality

High
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Mesh information

Mesher Used: Standard mesh
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Type

URES: Resultant Displacement
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Size Effect:
We tested two copper specimens that differ in size.

49.



4.3

4.25

—

= >
o P L $#
G = U N

Maximum Torque (N.m
N

=
0
a0

el
©

3.85

small copper specimen Large copper specimen

50.



310

300

o o o o o
=] o0 M~ o N
~ ~ ~ ~ ~

(edpj) ssainls 1E3YS WINWIXEA]

240

230

Large copper specimen

small copper specimen

51.



170

Ty o ¥y (= L o Ty
o (V=] Ln Ty = < m
i Lo =i i —i L | i

(edj) 3urod pjaiA je ssanys seays

Large copper specimen

small copper specimen

52.



Size Effect:
We tested two copper specimens that differ in size.

53.









BB3ES STIEE  AITE VM3 HEED TSN PRI

)

56.



Strain-Stress Curve
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Torque at Fracture
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Rotation Until Fracture
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Maximum Shear stress
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Shear stress at Yield point
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Future Recommendations :
- The material should be tested using live
stock.

- Material's bio- compatibility property need to
be investigated in details.

- Mechanical properties like (strength, harden)
needs to be investigated in details.

- Micro structured investigation should be
performed on the material to measure the
size grain.
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Conclusions

- Nano structure Method.
« ECAP.

- Assessing the torsional properties of the Nanostructure
Pure Titanium.

- The mechanical strength and behavior of pure titanium
are improved by ECAP process .

- In this study, we use One fundamental method which is
surface modification.

« Torsional behavior was investigated.

- In this study, three were the constraints of our system
design are the sustainability of the results, economical
side of the experiment and machining.

- Finally, this study shows the possibility of enhancing the

pure titanium mechanical properties and make them

compareble to the titanium alloys superior properties
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