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ABSTRACT
This paper deals with an alternative multi-functional structures by using grid-stiffened
composite structure with excellent bending stiffness and lightweight characteristics which is
capable of easy embedding of electrical/electronic circuitry into structure. The enhancement
of thermal conduction capability is made by the application of pitch-based carbon fiber.
The lightweight radiation spot shielding technique is also proposed for multi-functional
structures without conventional housing and the effectiveness of selective radiation
shielding is validated through the proton irradiation test.
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Table 1. Materials used for structural panel
[tem Material Geometry
[+45,00]s
Grid MF?riJ/fe%OSD(Ttgrag) Height=20mm
preg P Thicknss=3mm
Skin M55J/#3800 (Toray) [0/90/90/0]
Prepreg UD tape Thickness=0.48mm
Sking YS95A/RS36 (Tencate) |  [0/90/+45/-45/0/90]s
Prepreg UD tape Thickness=0.66mm
Doubler T700/#2500 (Toray) [0/90/0/90/0]s
Prepreg UD tape Thickness=0.95mm
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Proton beam energy | Transmitted ions (%)
27.2 MeV 0.00 %
27.3 MeV 0.70 %
274 MeV 1.90 %
275 MeV 490 %
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Fig. 16. Vibration test (lateral and vertical)

Table 3. Random vibration test condition

Frequency PSD (g*/Hz)
20 Hz 0.013
27.3 MeV 0.08
27.4 MeV 0.08
27.5 MeV 0.013
Overall Grms 10 Grms
Duration 1min/axis
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Fig. 20. lonization measurement due to
change of proton beam energy

Table 4. lonization measurement in detail

Degrader | Incident beam lonization (nC)

thickness | energy @target |  Before After
(mm) (MeV) irradiation | irradiation
25 28.350 0.016 0.011
24 28.747 0.004 0.041
23 29.118 0.006 0.513
2.2 29.519 0.002 8.108
2.1 29.958 0.011 44,798
2.0 30.307 0.006 126.915
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TID experiment using proton beam
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Table 5. Test results from TID 30krad exposure

(a) with 37.4MeV proton irradiation for 127sec

MOSFET threshold V @ sS4 @ St

At Ambient 4350V 4314V
After 30krad exposure 5.327V 4319V
Voltage change, AV 0.977v 0.005v

(b) with 30.0MeV proton irradiation for 146ec

MOSFET threshold V @ S4 @ St

At Ambient 5.322V 4.320V

After 30krad exposure 6.034V 4319V

Voltage change, AV 0.712Vv -0.001V
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