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Overview 
1. X-ray computed tomography (XCT) 

at the Advanced Light Source (ALS)
2. Resin introduction, SC-1008
3. In-situ XCT results 
4. Outlook  

Aerospace material systems and XCT
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XCT at the ALS

Synchrotron XCT of Astronaut
Courtesy of Dula Parkinson (Advanced Light Source)
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In-situ XCT at the ALS 
• ALS Synchrotron provides high flux of x-rays, allowing for in-situ XCT

Controlled-environment chamber
Inside XCT hutch at ALS
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Resin systems
PICA 

(Stackpoole et al)

HEEET
(Ellerby et al)

ADEPT
(Venkatapathy et al)

TGA SC-1008 phenolic resin 

2 mm

HARLEM
(Varona & Univ. of 
Stuttgart, HEFDiG)

[TGA: Hernandez-Sanchez, 2021]
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Resin chemistry

+ Heat → +

Glassy Carbon (s)
(Harris et al.)

Pyrolysis products (g)

Phenolic formaldehyde (s) 

Ar (g)
+

→
Virgin SC-1008

[Ouchi, 1965; Bessire, 2014; Bessire, 2017; Torres-Herrador, 2021]

(Bessire et al.)
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Resin ex-situ pyrolysis

2 mm
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Resin in-situ pyrolysis

2 mm
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Results – Porosity
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Results – Shrink and swell

ᵄ� ᵆ�ᵅ�ᵅ�ᵅ�ᵅ�
Microstructure evolution of SC-1008
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Results – Density and mass loss 

[Boigné, 2022]
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Results – Density and mass loss 

3 mm

Morphological 
evolution SC-1008

[Ko, 2001]
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Outlook

Walnut pyrolysis

Oxidation of virgin Oxidation of pre-char

Effective property 
simulations

T

3 mm
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