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PORTFOLIO
Fabrication & Experimental Design

SIMBISO MAPHOSA
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BODY PART EXTRACTION
(SKULL)
3D PRINTING
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The 3D model of the skull was made from CT scans of a patient using ITK-SNAP software. 
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Final 3D images of the skull shown in four different views.
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BODY PART EXTRACTION
(BRAIN)
3D PRINTING
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The image shows the propagation of segments of the brain to create a 3D image. The 3D model of the brain was 
made using ITK-SNAP software from CT scan images of the head and neck. 
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The brain segments were separated for other body parts by adjusting the contrast and the threshold.
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The 3D  model of the brain was exported as a .stl file when the propagation process was complete. The images above show the 
final 3D model of the brain.  

Side view of the 3D model of the brain

Top view of the 3D model of the brain

Bottom view of the 3D model of the brain
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BODY PART EXTRACTION
(CERVICAL SPINE)

3D PRINTING

9

Segmentation of the cervical spine  
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3D rendering of the cervical spine  
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BODY PART EXTRACTION
(FEMUR)

3D PRINTING
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Segmentation of the femur

13

3D rendering of the femur  
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CUBE OF KNOWLEDGE
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Three teams with three students
on each team worked together to
manufacture the cube of
knowledge on the right.

The cube consists of three
machined sides and three laser
cut sides.
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Each team designed and manufactured one machined side. Assembly drawing of each machined side are shown above. 
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Each team also made a laser cut side.
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NAIL CLIPPERS
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The nail clippers on the left were 
designed in Onshape.
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Engineering drawings of the rivet pin, rivet cap and connector.
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Assembly drawing of the nail clippers with step by step instructions of how to assemble the parts.  
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Assembly drawing of the nail clippers displaying the bill of materials.
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PHONE STAND
LASER CUTTING
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The image on the left is a phone
stand that was designed using
various OnShape features.
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Engineering drawings of the phone stand are shown above. The phone stand consists of two part, a vertical bar and a 
horizontal bar. 
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HEART
3D PRINTING
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Database drawing of the 3D print project.
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Final PLA print.

30


