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Stability Analysis of Double-deck A-type Corrugate Board via Ansys

GONG Gui-fen, ZHAO Miao
(Shaanxi University of Science and Technology, Xi'an 710021, China)

ABSTRACT: The work aims to study the instability of double-deck A-type corrugated board which is used to constitute
corrugated box in the process of stacking for large-/medium-sized shipment packaging via Ansys. First, by using software
Ansys in combination with APDL language, the finite element model of double-deck A-type corrugate board was con-
structed. Then through analyzing the eigenvalue buckling of such model, the minimum critical buckling load which led to
the buckling of the board and the deformation after the board buckled could be calculated. Finally the length and height of
the board were changed and repeated eigenvalue buckling analysis was carried out for many times to analyze the relation
between board length & height and the critical board buckling load. The critical buckling load of the corrugated board was
in direct proportion with its length and was in inverse relation with the square of its height. In conclusion, corrugated box
constituted by double-deck A-type corrugated board is more applicable to products of lower height, so as to reduce the
possibility of instability. But when the force applied on the double-deck A-type corrugate board exceeds the critical buck-
ling load, the stiffener can be added to the outer surface of the corrugate board to share part of the bearing pressure, thus
ensuring the board stress to be under the critical buckling load.
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Fig.1 Flutes of double A type corrugate board
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Fig.2 Partial enlarged drawing of double A type corrugate board
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Tab.1 Parameter of corrugate board material

¥ E/MPa E,/MPa E./MPa Vi Ves vy G,/MPa G./MPa G,/MPa J&J¥/mm
[EES 7600 4020 38 0.34 0.01 0.01 2140 20 70 0.269
NS 5400 2280 27 0.34 0.01 0.01 1360 20 65 0.263
LA 6660 3310 33 0.34 0.01 0.01 1820 20 70 0.264
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Fig.3 Deformation of unsteady corrugate board
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Tab.2 Critical buckling load in different length and height

N
5 £ /mm
/mm 1000 1100 1200 1300 1400 1500
500 705.88 777.32 848.79 920.25 991.74 1063.1
600 488.77 538.31 587.87 641.76 687.02 736.61
700 358.21 394.56 430.93 467.31 503.71 540.11
800 273.66 301.45 328.85 357.09 384.93 412.78
900 215.81 237.74 259.69 281.65 303.63 325.61
1000 174.51 192.24 210.00 227.77 245.55 266.83
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Fig.4 Relation of Q and L under the different height
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Fig.5 Relation of Q and / under the different length
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Fig.6 Corrugated box with stiffening plate
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