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Influence Factor s of Main Resonance Frequency for Paper Honeycomb
Sandwich Plates
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ABSTRACT: The work aims to study the influences of the structure of honeycomb core and the static stress on the main
resonance frequency of the paper honeycomb sandwich plate-block system. The vibration transmissibility of the paper
honeycomb sandwich plate-block system was measured by sine vibration test, and the change rules of the main resonance
frequencies of paper honeycomb sandwich plate-block system with different honeycomb cores under different static
stresses were analyzed. The main resonance frequencies of the paper honeycomb sandwich plate-block system varied from
150 Hz to 350 Hz. The structure and material of honeycomb core had influence on the stiffness of paper honeycomb
sandwich plate, which changed the main resonance frequency of the system. The change of block mass caused the change
of static stress and affected the main resonance frequency of the system. The main resonance frequency decreased with the
increase in the cell length of honeycomb, the paperboard thickness, the core paper grammage, and the static stress. A
foundation is provided for the research of vibration transmissibility of paper honeycomb sandwich plate, thus promoting
the optimization design of the honeycomb sandwich plates with different materials.
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Tab.1 Parameters of paper honeycomb sandwich plate specimens
- WA R SARERY  OMREME  mAURE R SRNTHK  AUBURE
(grm?) (gm?) 5 /MPa mm mm mm mm
K230/PA110-L6-d20 230 110 2472.33 0.28 0.17 6 20
K230/PA110-L8-d20 230 110 2472.33 0.28 0.17 8 20
K230/PA110-L10-d20 230 110 2472.33 0.28 0.17 10 20
K230/PA110-L10-d30 230 110 2472.33 0.28 0.17 10 30
K230/PA110-L10-d40 230 110 2472.33 0.28 0.17 10 40
K230/PA140-L10-d20 230 140 3122.50 0.28 0.22 10 20
K230/PA140-L10-d30 230 140 3122.50 0.28 0.22 10 30
K230/PA140-L10-d40 230 140 3122.50 0.28 0.22 10 40
Hz 1
1.2
0.5g 12.85 16 20.85 24kg
23 C 50%
24 h GB/T 8169—2008 2

DC-300-3/SV-0404

1 5~500 2 -
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Fig.1 Clamping mode of test specimens 15%
2
Tab.2 Test parameters and results
e A 5 kg #0711 /kPa TGRSR/ Hz  SGIRIISPEIRE R E/%

K230/PA110-L6-d20 12.85 3.15 348.85 396.23 13.58
K230/PA110-L6-d20 16.00 3.92 341.09 355.09 4.10
K230/PA110-L6-d20 20.85 5.11 314.56 311.06 1.11
K230/PA110-L6-d20 24.00 5.88 310.98 289.93 6.77
K230/PA110-L8-d20 12.85 3.15 329.78 343.14 4.06
K230/PA110-L8-d20 16.00 3.92 315.27 307.52 2.46
K230/PA110-L8-d20 20.85 5.11 283.00 269.39 4.81
K230/PA110-L8-d20 24.00 5.88 270.36 251.09 7.13
K230/PA110-L10-d20 12.85 3.15 306.18 306.92 0.24
K230/PA110-L10-d20 16.00 3.92 287.49 275.05 4.33
K230/PA110-L10-d20 20.85 5.11 261.57 240.95 7.88
K230/PA110-L10-d20 24.00 5.88 218.98 224.58 2.56
K230/PA110-L10-d30 12.85 3.15 266.32 250.60 5.90
K230/PA110-L10-d30 16.00 3.92 252.32 224.58 10.99
K230/PA110-L10-d30 20.85 5.11 225.11 196.73 12.61
K230/PA110-L10-d30 24.00 5.88 202.12 183.37 9.28
K230/PA110-L10-d40 12.85 3.15 239.33 217.02 9.32
K230/PA110-L10-d40 16.00 3.92 194.36 194.49 0.07
K230/PA110-L10-d40 20.85 5.11 179.24 170.38 4.95
K230/PA110-L10-d40 24.00 5.88 167.92 158.80 5.43
K230/PA140-L10-d20 12.85 3.15 357.59 392.38 9.73
K230/PA140-L10-d20 16.00 3.92 339.56 351.64 3.56
K230/PA140-L10-d20 20.85 5.11 317.40 308.04 2.95
K230/PA140-L10-d20 24.00 5.88 279.44 287.11 2.75
K230/PA140-L10-d30 12.85 3.15 346.51 320.38 7.54
K230/PA140-L10-d30 16.00 3.92 309.64 287.11 7.28
K230/PA140-L10-d30 20.85 5.11 284.27 251.51 11.52
K230/PA140-L10-d30 24.00 5.88 270.12 234.43 13.21
K230/PA140-L10-d40 12.85 3.15 296.02 277.45 6.27
K230/PA140-L10-d40 16.00 3.92 282.36 248.65 11.94
K230/PA140-L10-d40 20.85 5.11 251.54 217.82 13.41
K230/PA140-L10-d40 24.00 5.88 232.48 203.02 12.67
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Fig.4 Influence curves of the thickness on the main
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Tab.3 Variation of the test values and the theoretical values of the main resonance frequency under
different paperboard thicknesses

JER/mm e /kg BN H/kPa BIRIIE/Hz RIS/ Hz  BURBISE/Hz RS kit /Hz

20 12.85 3.15 306.18 (39.86) 306.92 (56.32)
30 12.85 3.15 266.32 (26.99) 250.60 (33.58)
40 12.85 3.15 239.33 217.02
20 16.00 3.92 287.49 (35.17) 275.05 (50.47)
30 16.00 3.92 252.32 (57.96) 224.58 (30.09)
40 16.00 3.92 194.36 194.49
20 20.85 5.11 261.57 (36.46) 240.95 (44.22)
30 20.85 5.11 225.11 (45.87) 196.73 (26.35)
40 20.85 5.11 179.24 170.38
20 24.00 5.88 218.98 (16.86) 224.58 (41.21)
30 24.00 5.88 202.12 (34.20) 183.37 (24.57)
40 24.00 5.88 167.92 158.80
40 PA110-T40
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Fig.5 Influence curves of the grammage of core paper on the main resonance frequency
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