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Materials are all around us, but rarely do we give it a second thought

 

Material Science: Investigating 

relationships between structures and property of 

materials  

Mechanical Design Properties
• Stiffness 

• Strength 

• Hardness

• Toughness

Goal: Analyze the tensile stress and strain of the sample to see where tension is at its 

greatest 

73.533 mm

100.482mm
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Ceramic Clay Infill Samples 
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Gyroid Infill Pattern
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Mycelium Mushroom-Hemp Samples

99.7797mm AVG⊘
70.8237mm AVG⊕

3 CT

100.9904mm AVG⊘
73.7362mm AVG⊕

3 CT

99.2039mm AVG⊘
72.7456mm AVG⊕

3 CT

99.6619mm AVG⊘
73.152mm AVG⊕

3 CT
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Project Aims and Objectives 

CAT 10 8 4 Day Sample 1 

73.533 mm

100.482mm

Ceramic Cross-Sectional Area 

Clay Type

Days of Cultivation

Firing rate
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Sample
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Load Cell
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Fractured 

Sample

Fig.2
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Gauge Section

Fig.3 Fig.4
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Sample Top

Sample Bottom
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We can see that through 

this practice sample, it 

broke at the bulk leaving 

traces of the mycelium 

mushroom still embedded 

within it. 
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Max. Force at 380 N

Max. Force at 100 N



CAT 10 6 4 Day Sample 1 

Top Bottom

98.857mm

70.688 mm
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This is a result of our lowest-

performing sample. With it 

breaking at the Bulk at only 

70 Newtons. 



CAT 10 6 8 Day Sample 1 

Top

Bottom

101.371 mm

71.603 mm
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This is a result of our 

Highest-performing 

sample. With it breaking 

at the Ceramic interface 

at 420 Newtons. Based on 

these results a stronger 

stress yield is due to a 

long Mycelium Cultivation 

rate. The Longer the 

Mycelium has time to 

grow the stronger the 

bond holding it together 

will be.



Acknowledgments 

• Dr. Powell and Dr. Wakeman and the OUR Scholars 

Program 

• Dr. Brigid Mullany and Taylor Barrett and the Center 

for Additive Manufacture of Advance Ceramics

• My fellow researcher interns who worked alongside 

me in the lab 

14



Citations

Black, J. T., and Ronald A. Kohser. DeGarmo’s materials and processes in manufacturing. 10th ed. Hoboken, New 

Jersey: Wiley, 2012. 

CALLISTER, WILLIAM D., JR RETHWISCH, DAVID G. Callister’s Materials Science and Engineering. JOHN 

WILEY & Sons, 2020. 

Chen, Jiwei, Weixing Yao, and Daiyang Gao. “Fatigue Life Evaluation of Tension‐compression Asymmetric Material 

Using Local Stress–Strain Method.” Fatigue & Fracture of Engineering Materials & Structures 43, no. 9 (2020): 1994–

2005. doi:10.1111/ffe.13279.

Han, Xiao, Xiguang Gao, Yingdong Song, and Yuchun Feng. “Prediction of Stress-Strain Response of Unidirectional 

Ceramic Matrix Composites under Arbitrary Loading and Unloading.” Advances in Applied Ceramics 120, no. 2 (2021): 

84–94. doi:10.1080/17436753.2021.1882643.

15



Citations Cont. 
Jiang, Lai, Daniel Walczyk, Gavin McIntyre, Ronald Bucinell, and Gregory Tudryn. “Manufacturing of Biocomposite 

Sandwich Structures Using Mycelium-Bound Cores and Preforms.” Journal of Manufacturing Processes 28 (2017): 50–

59. doi:10.1016/j.jmapro.2017.04.029.

Kerans, Ronald J. “Modeling Stress–Strain Behavior of Ceramic Composites.” International Journal of Ceramic 

Engineering & Science 4, no. 1 (2022): 23–37. doi:10.1002/ces2.10112.

Muflikhun, Muhammad Akhsin, Ryo Higuchi, Tomohiro Yokozeki, and Takahira Aoki. “The Evaluation of Failure 

Mode Behavior of CFRP/Adhesive/SPCC Hybrid Thin Laminates under Axial and Flexural Loading for Structural 

Applications.” Composites. Part B, Engineering 185 (2020): 107747-. doi:10.1016/j.compositesb.2020.107747.

Nguyen, Mai Thi, Daniela Solueva, Evgenia Spyridonos, and Hanaa Dahy. “Mycomerge: Fabrication of Mycelium-

Based Natural Fiber Reinforced Composites on a Rattan Framework.” Biomimetics (Basel, Switzerland) 7, no. 2 (2022): 

42-. doi:10.3390/biomimetics7020042.

16


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16

