
HDPE COLOR COMPOUNDING – OCEAN PLASTICS RECOVERY (OPR)

CARBON FIBER I-BEAM – SAMPE BEAM COMPETITION PRACTICE

What?

• Blend mixed-color ocean-captured 

plast ic into uniform shade feedstock

• Minimize % pigment to achieve shade 

uniformity

• Sustain thermomechanical properties

How?

• Blend HDPE with TiO 2 pigment in 

twin screw extruder

• Vary TiO 2 % and screw speed (rpm) 

with 3 2 designed experiment

• Colorimetry ,  rheology ,  and DMA

Results

• Optimal condit ions assessed 

to be 2% TiO2,  300rpm 

• No convincing effect from rpm 

or TiO 2% on batch  variabi l i ty ,  

viscosity or modulus

INJECTION MOLD FABRICATION – OCEAN PLASTICS RECOVERY (OPR)

What?

• Advanced composite manufacturing

• Determine optimal layup schedule for 

7200 lbf design load

• I terate design to improve load at break

How?

• UD + plain weave CF prepreg

• Used Excel  for force calculat ions

• Autoclave  for ramp temp cure

• Compared FEA  vs UTM failure load

Results

• Increased MTS load frame failure 

load by 554% (1471 to 9622 lbf )

• Exceeded 7200 lbf design load

• Specific strength of 17 .81 lbf/g

What?

• Continuation of compounding project

• Injection mold fab for production of pocket-

sized watercolor palettes

How?

• Used design for manufacturing skil ls  to 

ensure manufacturabil i ty with CNC tools

• Prototyped  and iterated with SolidWorks  and 

3D printing to al ign on design with customer

• Designed MUD frame cavity-core injection 

mold with SolidWorks 3D CAD and 1 :1  s ized 2D 

engineering drawings

• Machined cavity,  core,  water l ines,  taps with 

Haas VF2 mill

• Installed mold,  successfully produced 25 parts
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Female tooling 
(interior surface)

• Deepen hands-on composite 

manufacturing skil ls

• Create a custom composite 

product with female tooling

• Inspired by Mugler’s 

Maschinenmensch ,  Issey Miyake’s 

“Plast ic Body” and Ultranova’s  

breastplates

• Source mannequin for tooling,  

cr it ically,  made from a polyolefin for 

ease of release from tooling surface

• Build custom fixture

• Lay up 8 pl ies satin  weave  carbon 

f iber for ease of drape over 

complex curves

• Apply epoxy,  cure under vacuum

• Design showcased creativity and 

understanding of 2 .5 axis machining

• End-to-end project responsibil i ty 

cemented understanding of how design,  

tolerances,  and specif icat ions impact 

work on the machining shop floor

• Design in SolidWorks ,  

program in HSMWorks  with 

HSM and HEM techniques

• Post process in VERICUT

• Set up and machine Op1 and 

Op2 in Haas VF2 mill

• Design a creative bike l ink for rear 

suspension with constraints of 

bore locations and diameters

• Program, set up,  and operate mill  

independently,  demonstrat ing 

growth in machining knowledge

BIKE REAR SUSPENSION LINK (MONARCH WING)

CARBON FIBER AND KEVLAR COMPOSITE BODICES

What? How? Results

What? How? Results

• Manufactured two form-fitt ing 

composite bodices

• Improved surface wet-out on 

second iterat ion (Kevlar 

bodice) by increasing vacuum 

• Demonstrated abil i ty to move 

concept to f inished product

• Bridged engineering and arts
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OPEN LAB GLOBAL CHALLENGE (HONG KONG, SAR, CHINA)

BIOINSPIRED DESIGN IRES-BioFLOW AWARD (SANTIAGO, CHILE)

Received first-place award by Hong Kong Research Inst itute of Texti les and Apparel in inaugural Open Lab Global 

Challenge, for technical concept development of materials engineering solution through design for circularity 

lens (with l ife cycle analysis)  to tackle textile waste generated by premature deteriorat ion of socks.  Honored at 

award ceremony and Innovation & Technology Symposium in Hong Kong in July 2025 .

WWU UROP RESEARCH GRANT (BELLINGHAM, USA)

Awarded fully-funded opportunity to present research at culminating Bio-FLOW IRES event  at Universidad de 

Adolfo Ibañez in May 2025 .

Received funding award for grant applicat ion in March 2025 to build an open-source desktop-sized biofibers 

spinning machine for the advancement of the WWU Polymer Materials Engineering program and to increase hands -

on student engagement with bioinspired design,  production processes,  and text i les and fibers.

ETHAN GRANAT
MATERIALS ENGINEERING GRADUATE – AWARDS & ACCOLADES

linkedin.com/in/ ethangranat

ethangranat@gmail.com

509 263 3046

https://www.openlabglobalchallenge.com/Openlab?code=hkrita%20website
https://www.openlabglobalchallenge.com/Openlab?code=hkrita%20website
https://www.uai.cl/eventos/ingenieria-y-ciencias/bioinspired-science-ires-bioflow-workshop
https://www.uai.cl/eventos/ingenieria-y-ciencias/bioinspired-science-ires-bioflow-workshop
https://www.uai.cl/eventos/ingenieria-y-ciencias/bioinspired-science-ires-bioflow-workshop
https://www.linkedin.com/in/ethangranat/
https://www.linkedin.com/in/ethangranat/









	Ethan's Work
	Slide 1
	Slide 2

	AWARDS AND ACCOLADES
	Slide 3

	ETHAN'S POSTERS
	Slide 4
	Slide 5
	Slide 6
	Slide 7


