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The usage of corrugated cardboard for packing material is increasing in these days because it is light and easy to manufacture

packing boxes. However, the structure analysis of packing boxes, made of cardboard, is not well carried. The reason can be

deduced that its mechanical properties for structure analysis are not well known. The cardboards are made different shapes with

various types of raw materials that are paper-based compound. In addition, the cardboards are considered to be orthotropic material.

This research finds mechanical properties of triple layered cardboard which is composed of outer liner and inner liner. The moduli

of elasticity and of shear for liners are found from tension test and T-Peel test. The mechanical properties of the cardboard

are calculated using the super position method and equivalent evaluation method.
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<Figure 1> Structure of Corrugated Cardboard
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<Figure 2> Schematic Representation of Superposition Method
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<Figure 3> Unit Cell Under Pure Shearing Force
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<Figure 4> Triple Layered Cardboard
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<Figure 5> T-Peel Test Specimen(Front View)
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<Figure 6> Stress-Strain Curve of Inner Liner(Transverse)

<Table 1> Modulus of Elasticity for Liners(&, £)

(Unit : MPa)

Inner liner | Inner liner | Outer liner | Outer liner

No. | (transverse), | (longitudinal), | (transverse), | (longitudinal),
Ex £ Ex £
1 1979.4 785.6 3320.0 873.0
2 2034.8 744.8 3011.9 852.0
3 2219.0 842.19 3336.0 869.0
4 2152.0 803.9 3035.9 892.0
5 2093.0 723.0 2834.1 864.9
6 2148.1 732.6 3250.6 882.9
7 2271.4 714.8 3258.9 881.5
8 22283 781.6 3334.6 861.6
9 21953 737.7 3050.0 890.3
10 2034.8 776.6 3356.7 843.6
Ave 2135.6 754.3 3178.9 871.1
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228 3}3 Inner &
53 73 B AE A
E} b5 <Figure 9>%
Jale] &9 Cello] 2 &3}

ANSYSE ©]&3}to] 3D fretasn
oY%t Outer 2tolHol] AES &
g3ate] J5HL MeshE AT
Outer 2ol =4 A& A4
= REGS RoFEr)

R T L T TR

<Figure 9> Properties Applied to Outer Liner

4.2 FZEoHM

<Figure 10> Inner 20]1 2} Outer 2tolH 9] &4 A
£ 7t7F 48313l Meshs A BEFo|th

AEW 2712 Outer golyet 244, 49} Inner
Goluf Afolel Az AESHE FRol B =golA 2
HAAo= F 60 HEHE At gojye 47
Aol RER AgEoo] Q17| witel Body$t BodyAtol
+ R Bonded® A3t

Kyung Young Kwon - Jong—Yun Jung

Wm0 f 3R QN @eea 15T WBEQR 45000 48A0TN 8
et | v « R i« o

<Figure 10> Mesh Generation for AAA Corrugated Cardboard
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<Table 4> Reactional Forces for 3 Sub-Problems

(Unit : Newton)

Displacem_ent N 7 o

in X axis i v z
Reacting force 14,900 2,500 0.282
Di_splacement 2 Ve 2

in'Y axis * v z
Reacting force 2,290 8,150 0.176
Displacem_ent Ia 7 73

in Z axis : v z
Reacting force 85.9 0.195 1.45
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<Table 6> Equivalent Mechanical Properties for a Corrugated

Cardboard
Properties Equivalent Mechanical Properties
E; 946.4MPa
E, 518.9MPa
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G 921.2MPa
G 0.013MPa
G3 0.03MPa
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