3D-Printed Polymer-Based Conformal Space Radiation Shield
with Heat Dissipation
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CONCEPT I

A 3D-printed lightweight polymer radiation shield with an integrated heat dissipation layer

- . * One system for both radiation and thermal challenges
Radiation Attenuation:

Metal Oxide Polymer « MOPC with High-Z metal oxides particle
Composite (MOPC .
P ( ) - Enhanced electron attenuation
Heat Dissipation: Conformal  FRPC with carbon fiber
2een Radiation Shield

Fiber Reinforced Polymer
Composite (FRPC)

- Improved heat dissipation
« 3D printing enables spot radiation shielding
- Allow COTS parts w/ low SWaP requirements

Jusuodwo)

maasssssssssssssssssssssssnnnmmmmmmm RESULTS AND DISCUS SO N

MOPC Development and Testing : G -
e Aluminum  Gamma ray radiation
N radiation attenuation
b Y t 1 > 7x Higher 1. coefficient
: o IS8 ; 2om ] ?Oo_um “‘01§i At Lower Energy * MCNP6 modeling shows
. el . | = = BaEn e | . i"?i ______ 18% - 25% weight reduction
MOPC with WO, — Casting MOPC with Gd,0;— 3D Printed | R compared to Al
* High quality MOPC samples 02 O e Energy MoV
FRPC Development and Testing Bl Costed Shielding Prototype TVAC Tests
—— _ —_— | 37 [ 3D Printed, In-Plane _. R 20

3D Printed, Cross-Plane

64 °C

)
S

57 °C

N

A

Temperature (°C
o
o

~
<

—— PCB without Shield
— PCB with Shield

Thermal conductivity (W/m-K)

- - ; 0 10 20 30 40 50
. . . . Polymer Polymer 1 olymer Polymer 2 | “ Time (min
FRPC with aligned carbon fibers — 3D Printed 1 XCF |+ ncreased GF + increased CF o

* 2.55 W/m-K in-plane thermal conductivity Acknowledgment: Program Managers: Capt. Chris McCartan, USAF. Maj. Adam Rich, USSF.

-



	Slide Number 1

