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Analysis of Stacking Performance of Corrugated Carton

ZHANG Qin, WANG Bao-sheng

(Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: According to different storage period, the effect of stacking time on stacking strength was studied
with the object of corrugated carton of plan stacking. Using static load experiment method, the relationship be-
tween stacking time and transmutation quantity of corrugated carton in the bottom was studied and the relation-
ship equation was got by regression analysis. The forecast method of transmutation quantity of corrugated car-
ton stacked for long was established. The relationship between load bearing enduring time of corrugated carton

and dead load was researched, the relationship curve was drawn, and the break time formula of corrugated car-

ton was obtained by regression analysis.
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Tab.1 Stacking time and experiment value of

transmutation quantity with 0.82 kN static load

mE AR | BRSO BEE | BE EEE
/h /mm /h /mm /h /mm
0 0 0. 350 3.627 0. 683 4,217
0. 050 2.058 0. 383 3.772 0.717 3.301
0.083 2.731 0.417 3.798 0. 750 4,531
0.117 2. 868 0. 450 3. 856 0.783 5. 865
0. 150 3.002 0.483 3.914 0. 813 5.271
0.183 3.129 0.517 3.937 0. 850 5.883
0.217 3.225 0. 550 3.978 0. 883 6.413
0. 250 3.342 0.583 4.036 0.917 7.198
0.283 3.439 0.617 4.117
0. 317 3.501 0. 650 4.186
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Fig. 1 The relationship curve between stacking time

and transmutation quantity with 0. 82 kN static load
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Fig. 2 The relationship curve between stacking time and

transmutation quantity with 0. 75 kN static load
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Tab.2 Stacking time and experiment value of

transmutation quantity with 0.75 kN static load

s ] I & i ] I & P 1] B &
/h /mm /h /mm /h /mm
0 0 2.500 3.027 5. 000 4.194

0.167 1. 324 2.667 3.105 5.167 4.276

0.333 1. 876 2.833 3.187 5.333 4,371

0. 500 2.156 3. 000 3.265 5.500 4,441

0.667 2.178 3.167 3.342 5.667 4.518

0. 833 2.256 3. 333 3.421 5.833 4.593

1. 000 2.331 3. 500 3.508 6.000 4.672

1. 167 2.407 3.667 3.586 6.167 4,785

1. 333 2.483 3. 833 3.663 6.333 4, 981

1. 500 2.561 4,000 3.739 6.500 5.395

1. 667 2.639 4.167 3. 818 6.667 5.732

1. 833 2.715 4. 333 3.901 6. 833 6.278

2.000 2.801 4. 500 3.983 7.000 6.874

2.167 2.876 4. 667 4. 057 7.167 7.431

2.333 2.965 4. 833 4.116

RIE® 2, BUBHAEANNEINEA 7 h B, BB
ENTHEEIAT 6. 874 mm, It B FLIB 4L FE BY HETD o
EBRIERRONE , B EABLEFEE 0. 75 kN B9
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y=0. 0082° — 0. 1462* + 0. 9542° — 2. 7522" +
3.915x+0. 489
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Tab.3 Stacking time and experiment value of
transmutation quantity with 0.71kN static load

M IR | WE BB | mE R
/h /mm /h /mm /h /mm
0 0 13 3.092 26 4.226
1 1.574 14 3.175 27 4. 315
2 1. 988 15 3.263 28 4,402
3 2.193 16 3.348 29 4.493
4 2.295 17 3.434 30 4.675
5 2. 383 18 3.519 31 4. 664
6 2.475 19 3.608 32 4.753
7 2.563 20 3.706 33 4.923
8 2.656 21 3.791 34 5. 406
9 2.749 22 3. 866 35 5.931
10 2.836 23 3.961 36 6.535
11 2.921 24 4,053 37 7.212
12 3.003 25 4,141
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Fig. 3 The relationship curve between stacking time and

transmutation quantity with 0. 71 kN static load
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Tab.4 Stacking time and experiment value of

transmutation quantity with 0.67 kN static load

0 21 S50/ N1 i T 725 R B L1 G 30 | &
/h /mm /h /mm /h /mm
0 0 26 3.219 52 4,412
2 1. 482 28 3.308 54 4,497
4 1.937 30 3.399 56 4.591
6 2.315 32 3.492 58 4.678
8 2.408 34 3. 585 60 4.772
10 2.493 36 3.674 62 4. 866
12 2.581 38 3.770 64 4,953
14 2. 667 40 3. 862 66 5.241
16 2.764 42 3.956 68 5.727
18 2.853 44 4.048 70 6. 481
20 2.942 46 4. 140 72 7.336
22 3.031 48 4.231
24 3.126 50 4.323

B0V BBV L LE 4,

RI\R 4, MIBRRBENEIEAN 70 h 0¥, LB
FRENTEERT 6. 481 mm, LIV RABLKEOVIER
BERIERROMUE, R TBKEE 0. 67 kN 8
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Fig. 4 The relationship curve between stacking time and

transmutation quantity with 0. 67 kN static load
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Tab.5 Stacking time and experiment value of

transmutation quantity with 0.63 kN static load

T EER | WE R | i R
/h /mm /h /mm /h /mm
0 0 80 3.038 168 4.279
5 0. 864 88 3. 146 176 4,398
8 1.573 96 3.258 184 4.512
16 1. 965 104 3.376 192 4.619
24 2.227 112 3.491 200 4.732
32 2.341 120 3.602 208 4.849
40 2.459 128 3.713 216 4,987
48 2.578 136 3. 826 224 5.452
56 2.689 144 3.941 232 5.934
64 2.799 152 4. 057 240 6. 547
72 2.913 160 4,168 248 7.321
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Fig. 5 The relationship curve between stacking time and

transmutation quantity with 0. 63 kN static load

RIER 5 P, ABRBENHITE A 240 h 7,
ELBFENE K F 6. 547 mm, It Y LB 4L FE S
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ZIMABNOIFEHLT5E. B, 0.59 kN BIH@E
JERBOYE) 120 h Z BINEEBE A ADQIBELKLTSZE (D)
B, BHOIFEhESEN

y=1.0X107" 2" —1.1 X107 % 2" +4. 5 X107 2* —
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Tab. 6 Stacking time and experiment value of

transmutation quantity with 0.59 kN static load

Fisf ] A a5 Fisf ] Y isf [1] AR
/h /mm /h /mm /h /mm
0 0 150 3. 246 300 4,311
15 1. 838 165 3. 351 315 4,422
30 2.201 180 3. 459 330 4.526
45 2. 456 195 3.567 345 4.627
60 2.596 210 3.674 360 4,735
75 2.713 225 3. 785 375 4. 841
90 2.822 240 3.893 390 5.342
105 2.931 255 3.994 405 5.974
120 3.034 270 4,097 420 6.631
135 3. 143 285 4. 205 435 7.312

BRIEZR 6,0.59 kN 5 NEBTEEIVEBIE
e ILE 6,
RIBZF 6, LIBRBENENBEN 420 h 5, EE
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Fig. 6 The relationship curve between stacking time and

transmutation quantity with 0. 59 kN static load

£7X5) 6. 631 mm, It BT BYHEND 52 B8 2 IR R BV
2. RILRIBEBEE 0. 59 kNBEHFENZ T, &
RATARBVIYEY 420 h,
2.3 WFEERABKAEREMALNESEE T
KA

BUBERBAEYTTHED P REMANBESBEH
TRRARLE 7B 7,

x7T EHERBEREMARESEEHFTHX R

Tab.7 The relationship between load bearing enduring
time of corrugated carton and dead load

it ] 0 75 TR 4 AR AF it ) 75 TR 45 2R A
/h B e/ % /h i b1/ %
0. 89 98.0 70 80. 1
7 89. 6 240 75.3
36 84.9 420 70.5
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Fig. 7 The relationship curve between load bearing enduring

time of corrugated carton and dead load
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