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Manufacturing Technology and Evaluation for X-ray Transmission Performance of
CT Cradle composed of Sandwich Composites

Sang-Jin Lee™, Jong-Chul Kim~, Min-Woo Kim’, and Ja-Yeon Park”

ABSTRACT

This paper decided the 3D shape of sandwich composite for the cradle of CT instrument, suggested the
stacking sequence with satisfaction on structural criteria using the Finite Element Analysis, and introduced the
manufacturing method to meet the X-ray transmission performance uniformly. The design of Cradle was
considered the space between other parts, fixing method, and assembly condition with headrest part. It is
decided the stacking sequence to meet the criteria that the deflection at the end point is less than 20 mm
when it is applied to 135 kg load at the specific locations. In site of manufacturing method, at first, it is used
the hand lay-up for carbon UD and carbon fabric/polyester resin, but it had the ununiform X-ray transmission
performance due to the void and excess resin. For solving this problem, it was replaced with the infusion
method for the first layer of face material and the application of carbon UD or fabric/epoxy resin prepreg for
other layers. Therefor, the property of X-ray transmission was improved.
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Composite Cradle

CT medical Instrument.
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Fig. 2 Configurations of Composite Cradle.
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Fig. 4 Loading locations on the top surface of Cradle.
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Section “A”

Section (A) : Carbon Fabric—4 plies Fig. 6 Analysis Result for Stacking Sequence(l).
Section (B) : Carbon Fabric— 6 plies

[ Lower Skin ]
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Section (C) : Carbon Fabric—9 plies
Carbon UD-23 plies

Section (D) : Carbon Fabric—4 plies
Carbon UD -7 plies

Fig. 5 Stacking Sequence(l) of Face Material. Fig. 7 Analysis Result for Final Sequence.
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Fig. 10 Bagging and first cure.
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Fig. 11 Assembly of Upper mold and Lower mold.

Fig. 12 Clamping and Final Cure.
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Fig. 14 X-ray Transmission Test.
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Fig. 15 Test Result for manufacturing process of 3.1 clause.
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Fig. 16 Test Result for modified manufacturing process.

Table 2 X-ray Transmission Results of Composite Cradle.

Item =4 ks
Type 1 2 3 it (1/15)x100
715 (o) 111.2R | 109.6R | 109.1R | 110.0R -
Composite Cradle | 87.3R 86.2R | 86.3R | 86.6R 78.7%
1.6t | 80.3R 80.2R | 79.6R | 80.1R 72.8%
Aluminum | 1.4t | 86.3R 85.2R 85.3R 85.6R 77.8%
1.2t | 90.2R 90.1R | 89.9R | 89.7R 81.8%
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