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Comparison of Two Edgewise Crush Test Methods of Corrugated Fiberboard
ZHOU Ying-hong » GUO Ren-hong . LI Min

(Guangdong Inspection and Quarantine Technology Centre, Guangzhou 510623, China)

Abstract: Edgewise crush strength of corrugated cardboard was tested using un— waxed edge method and edge
reinforced method. The advantages of the two methods in fitting for the cardboard compression strength predic-
tion were analyzed and compared using SPSS software. The fungibility of the two methods in cardboard com-
pression strength prediction based on Makee formula was proved empirically and theoretically using Eulerian e-
lastic compressive deformation theory. It was concluded that when using the Kellicutt formula to calculate the

compression strength. the fit statistics of the predicted compression strength with lab test readings is higher

when replace the edge crush strength with the integrated ring crush of base paper.
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Tab.1 Test results of corrugated cardboard

FE e K B [ J& BE BE T SUNARHY AR i e LA WIE
/mm /mm /mm /mm /N /(N e+em™1) /(N +em™) /(N em™1)

1 B 314 249 295 3.08 2220 4490 5310 4576
2 B 500 466 564 3.77 2220 2940 4300 6400
3 C 315 246 295 3.97 3620 5100 6650 6728
4 B 495 350 297 3.24 2700 5910 7750 6803
5 BC 370 255 315 6.32 3020 5490 7260 5189
6 C 495 341 297 4. 21 4420 6750 9300 8280
7 C 349 346 342 3.71 2670 6760 8930 8846
8 494 350 297 4.48 3470 5540 8230 7851
9 BC 306 240 295 6.73 6050 8390 11 450 8679
10 BC 308 246 294 6.63 6080 7690 9830 8709
11 BA 346 253 290 7.33 4010 7240 8970 8121
12 BC 492 345 295 6. 66 5840 7690 11970 8714
13 BC 601 497 465 7.20 13 440 17 910 20 900 18 079
14 BCB 486 340 295 10. 00 9780 14 140 20 660 20 229
15 B 395 380 255 2.90 1910 3760 5870

16 BC 300 280 230 6.67 6030 7920 12 860

17 BC 400 300 300 6.50 3960 5370 7760

18 BC 400 300 400 6.62 5800 8090 12 500

19 BC 430 287 220 6. 90 3780 5850 7730

20 BC 460 295 430 6.31 3200 5210 7260

21 BC 470 300 380 6.68 4360 6730 8590

22 BC 542 244 296 6. 60 4780 7760 9990

23 BC 550 300 400 6.69 5050 7180 8760

24 BC 480 380 370 6.69 5140 7250 8320

25 BC 500 360 400 6. 66 5650 6930 8230

26 BBC 350 220 220 9.09 4540 6690 9270

27 B 338 168 173 3.12 2540 6190 8220

28 C 271 211 228 4.03 3000 6510 8590

29 C 292 253 213 4.16 2220 5030 6980

30 C 321 227 176 4. 04 2110 4240 6040
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Fig. 1 The comparison between edgewise crush

strength and reinforced edge compression

gJUBH , WEREERELARVUEE/N, E&EL
RO BN 15% ~40% o X BB F NN BRI E
B, BNEAARBY ET 6 mm(1/4 BY)HABAERE
ok, LR RO E R AR PEFIFH TS, M
WERE NI, AR AL ETUVREEEE
45 , L Eme B LB 46AR B9 4%, 68 F X0 4 R M BY
£, EUEBRELaIE R,
2.2 DERESHBLENXEEIENENITE

AR PHFUE L &R

R. C. Mckee F2F B WA TEDF*20
EOSLEIRAR, I FREE T EEFZ AR, I
(2o BFB"INNZARNEEZEXBLARNULE
RMRES, BRI ARNO LT 6 mm(1/4 BY)
WEBER =R, BN E BB LR & B
Fo

P=5.87P,J/TZ 2

# 65

AP P NEABEBIERE(N); P, NEBLL
WARIEN/cm); T ARBEREE (cm);Z AR
BEBEE, UINR YT (em),

SENAREATEK 762~3429 mm, 58 F
K2 KT 1/7 snE 0201 BUALFS, @1 SnEN
REA,

LRATRAENBERESHEMBEDEARS
SEREE LR 1 MRS RDBICAR () T8
NEDHHRUESEERIBEBENIERES
EEGCMEBEEBE) . REBESHENTNEHT
R, 2, FHE A SPSS BB ST IR DN LE

- GRS

+ 15F - EIJ%{E

z AL

E

X

&

G L

IHHS‘ i 13“.‘17‘”‘21‘”25‘”29
TS

B2 Pk S5NME 5 5 BE 500 {8 A X% ke

Fig. 2 Comparison of Lab test readings of compression strength

with the predicted compression strength from Mckee formula
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Tab.2 Linear fit analysis of test and predicted

value of compression strength
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Tab.3 The values for constants in Kellicutt formula

A
3

" ZJ (3

15 A B C AA AB
aXz 8.36 5.00 6.10 16.72 13.36
J .10 1.27 1.27  0.94  1.01
15 AC BB BC BAB  BBC
aXz 14.46 10.00 11.10 18.36 16.10
J 1.02 1.08 1.08 0.98  1.02
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Fig. 3 Comparison (1) of Lab test with the predicted

compression strength values from Kellicutt formula
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Tab.4 Linear fit analysis of test and predicted values of

compression strength(14 groups of samples)
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Fig. 4 Comparison (2) of Lab test with the predicted

compression strength values from Kellicutt formula
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x5 HEAZLMNESTNERNZENEESH (30 AFEE)
Tab.5 Linear fit analysis of test and predicted values of

compression strength (30 groups of samples)

bR
L H R RE R R? %R
e i fy i 22
1 i B 0.947  0.897 0. 894 785. 607
Hh o 0.936  0.877 0.872 860. 267
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