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Impact and Bending Characteristics of Dual Band Composite
Antennas
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Abstract We have studied the impact and bending characteristics of a dual band antenna (1.575, 2.645 GHz)
with composite sandwich construction. Mechanical performance of the antenna can be improved by reinforcing
the antenna by sandwiching the planar antenna with layers of carbon fiber-reinforced plastic(CFRP) and glass
fiber-reinforced plastic(GFRP) using an adhesive film. According to the ASTM D7137, ASTM C393 and
MIL-STD401B, impact and bending test were performed and the S-parameters and gains of the antenna were
measured in order to verify electrical and mechanical performance. The maximum contact load and the bending
load of the antenna are 4 kN and 400 N and gains of the antenna are 6 dBi and 4.6 dBi in the GPS and
DMB bands, respectively. The proposed antenna structure can be applied to surfaces of vehicles.
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Fig. 1. Annular ring antenna structure
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Fig. 2. Antenna with sandwich construction
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Table 1. Parameters of the annular ring antenna
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Fig. 3. Impact test (a) Overview (b) Impact
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Fig. 4. Bending test
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Fig. 5. S11 of the proposed antenna
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Table. 2. Parameters of the compensated

antenna
W F(mm) M F(mm)
W 140 DL 71.8
L 140 DS 236
hl 04 SW 2
h2 3 SL 7.83
g 05 WL 15
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Fig. 6. Impact test results
(a) Before reinforcement
(b) After reinforcement
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Fig. 7. Comparison of S11 (a) Before impact
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Table 3. Comparison of the gain in GPS and

DMB bands
GPS DMB
SNF SGC SNF SGC
Initial 6.05 6.05 52 52
1 -11.09 6.18 31 45
2 3.37 595 41 43
3 2.38 555 4 46
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