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Decreasing Rate of Compression Strength for the Corrugated
Fiberboard Container by Vibration Fatigue
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Table 1. Type and physical properties of corrugated fiberboard container tested

Dimension

Type Flute Symbol Paper combination (LXWxD) Remark
RSC
(0201) AB/F w1 KA180/K180/K180/K180/K180 550%366x280
22 AP

B A¥oMe f5A1E AAlss 2 dEFaeel e 2% 9% 334 *‘1}91 R ARARI T e a
B4817] Sl 28 (2)0llA By ule} Zo], I HolE o) A¥E S F51, 1 Yol orn Zolo}
Zo] Z}2} 4 cm T 2 4Rl BT GBFAY 3FHE Pol, ARl (dead load) fﬂﬁﬂi é—-l *o‘xkﬂ 7V
Aol IAE T2olM EF Bae] 7T 43025, 05 2 1 G-ms) 2., o] JIEE 55 ]s}n&
A, 20, 45 & 70 Hzo] o digEz gAARE A58 7R ¥ nlE S Es *‘*lo}ﬁt} PS5
ASTM D642E A3}, SIEABIETES 12 mm/minZ 31tk B Agolre] A% 2 g=48o 55)0] uii
ARelA Azt A0S Aeigk veA)e Haghoz Jehiich

23 A7)

E gl g3k 7S 55025, 0.5 2 1 G-ms)e) IEAFE 28 29 ()9 ()0 BE vk}
o], #2 A% 7107 Y(vibration exciter, 700 kgr, 300 H2)E o]83l9ctk =3t 18 (1)e (bh)e A58 &
22 Ag A diE) ksddske WS vehling, A8 AR §F5 A1E7KDAEYOUNG)9] 838 5 ton
oJTk

(a) Vibration test (b) Compression test

Fig. 1. Vibration and compression test apparatus for corrugated fiberboard container.
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Fig. 2. Schematic diagram of the vibration test system.
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Fig. 3. Force - deflection characteristics of corrugated fiberboard container.
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Table 2. Decreasing rate (%) of compression strength for corrugated fiberboard containers by the vibration

Acceleration level (G-rms)

Input Vibration 0.25 0.5 1
frequency time - -
(Hz) (min) Loading weight (kgr)
10 30 50 70 10 30 50 70 10 30 50 70

30 028 116 238 248 075 175 325 525 098 266 419 6.87

20 60 082 145 246 331 125 250 475 700 193 348 584 845
90 134 216 318 462 225 425 600 900 314 479 723 11.78
120 201 258 460 535 375 575 850 1200 425 658 935 1545
30 019 062 104 168 041 123 176 245 062 162 258 376

45 60 042 096 158 201 092 148 276 342 157 249 346 445
90 093 142 194 265 145 228 319 482 245 331 398 574
120 132 163 248 35t 223 310 428 556 318 385 486 6.76
30 016 036 089 159 032 084 154 238 046 125 229 347

70 60 029 074 145 198 076 127 196 258 121 214 316 3.87
90 062 122 162 245 119 183 240 292 187 285 342 465
120 112 140 198 297 186 229 271 392 269 317 397 498
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Fig. 4. Response surface of decreasing rate of compression strength in the corrugated
fiberboard container according to acceleration level and input frequency.
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Table 3. Coefficients of multiple regression model for the decreasing rate of compression strength in
acceleration level

Variables DR = exp(axF+ bxT+ cxW+ d)
0.25 G-rms 0.5 G-rms 1 G-rms
a -0.01431 -0.02237 -0.01948
b 0.008936 0.009805 0.008585
¢ 0.01889 0.019809 0.019963
d -0.37142 0.362989 0.61716
R? 0.9475 0.9707 0.9479
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Table 4. Coefficients of multiple regression mode! for decreasing rate of compression strength by vibration

DR= exp(axAL+ bxF+cx T+ dx W+ ¢) Coefficientor muliple

Variables determination

Coefficients Standard error t-ratio Prob(t) (R?)

a 0.87830001 0.050231121 17.4851762 0.0

b -0.019611837 0.000929534 -21.09857151 0.0

c 0.008976969 0.000511012 17.56704755 0.0 0.9198

d 0.019751452 0.00086322 22.88112372 0.0

e -0.254633827 0.084901881 -2.998154138 0.00321
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. ASTM standard D999. Standard methods for vibration testing of shipping containers.

. ASTM standard D3580. Standard Test methods for vibration (vertical linear motion) test of products.

. Peleg, K. 1986. Simulation of vibration damage in produce transportation. Trans. of the ASAE 29(2) : 633-641
. PEFATAREHE. KS Al017. 27 3Fee] IF AR P

. @EFATAREYS). KS Al026. 27 342<] W A Y B3

- PETATARTHSE). KS A1030. TH3E R §719] BAUSAIT

. FETATARZES] KS AR, AT I TUA A

~ ON W B W N —

— 352 —



