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Table 1. Reasons for some carboard cartons free from compression damage when stacked.

e T 4 L

IR A WA [P ) H P

Commodity Packagmg wt. Compression Waterspray Others
standarized strength
(kg) (kg)

AT ET 12-18 660-730 R8-R8 1.&@%?’}@% o] > 5 15kg

o 8-12 410-520 R2-R4 Pl

F I 15-20 480-630 R2-R4 2T phT

T 15-20 460-700 R2-R4 34%?2,&%% T e S

R 18-20 590-730 R2-R4 (A
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Table 2. Reasons for compression damage of carboard cartons box when stacked.
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Table g Compressmn damage of carboard cartons after transport for some various vegetables.

EEHEH AR E WA BT
Commodity  Carton Stacked layer Damage degree
capacity 3% +h T i~ R
(kg) Packing house  Truck Wholesale market Fair day  Raining day
e 20 4-5 5 3-5 At A
T #F 24 3-4 4-5 4 A A
EEIN 20 4-5 5 6-7 A A

o fe 20 4-5 5 4-5 A Hligtl
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Table 4. Compression damage of carboard cartons after transport of sweet pepper.

A SHEREL B AR B
Shipper Shipper Carton Stacked layer Damage degree
e " e G 05 [ =
FL' £l Eﬂ [FF? 5 Eit {‘EI[ Wholﬂejsal EFJ - F:JH\
1S Capacity  Price Packing Truck Fair day Raining day
i :
(kg) (NT$) house market
KEGERELG 0.6 18 30 5 5 6-8 A A
ﬁﬁp [#EE 07 18 27.5 7 5 6-8 g A

. .&E%%Ei&ffﬁ? El%fm%‘pﬁ
kgfrem (J) ~ HL7<"% R6 -

2 i LA R
kgfscm (J) #i% R2 o
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Table 5. Investigation of carton character for cabbage.

PR 677.6 kg~ RHHIE 18.5 kgf/em? ~ B9 117.2

DPESEE 5943 ke~ TEEIHVE 173 keflem® ~ EEFHE 1135

HRFUE AOPPRAEE RS Hi PRt e mTE ik
Size ang weight Thickness Pressure  Bursting Waterspra Puncture
(mm) strength y strength
I i {5 fi
(mm/g) E{gi S hy (atem) gt
600%340%370 7.868 526.0 192 AR6  CD114.3
1860 8.185 7.320 5~ 20.3 ﬁjR6 MD 111.3
590%300%380 8.106 543.2 =225 AR 8 CD 114.6
1750 8.190 7.970 *~19.8 EﬁRS MD 112.3
580%300x380 8.263 734.0 177 #R2  CD1213
1900 8.390 8.040 ~ 18.1 ﬁ&RZ MD 125.5
735%400%390 8.430 663.6 1-20.9 AR 2 CD 127.0
2240 8.540 8.315 > 18.2 #R2  MD 120.6
#ﬁ%%—ptﬂ#ﬁ 580x380x300 (mm) > 20 kg i
* 6. F‘W AR Iiﬁg‘
Table 6. Investigation of carton character for sweet pepper.
MR Ao E el RIS R AR e By
Size and weight Thickness Pressure Bursting Waterspray Puncture
(mm) strength strength
G 2
(mm/g) High Low (kg) (kgf/em®) (kgf-cm (J))
550x420x%345 8.118 474.6 152 AR 2 CD101.3
1860 8.240 7.915 ~ 15.8 %?‘JRZ MD 93.9
550x400%340 7.942 594.3 173 AR 4 CD113.5
1750 8.146 7.853 K 18.2 frﬁR6 MD116.7
600%340%375 7.677 677.6 185 AR 6 CD117.2
1900 8.023 7.416 ~19.6 #1R4  MD112.6
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Table 7. Investigation of carton character for Pak-choi.

e L s TR T 44 U

HEC S AP B BTSRRI Fore B
Number  Size and weight Thickness Pressure Bursting Waterspray ~ Puncture
(mm) strength strength
o
(mm/g) igh Low (kg) (kgf/em?) (kgf*cm (J))

1 730x400%390 8.430 660.5 1—-18.9 AR 2 CD116.7
2240 8.540 8.112 ~ 17.6 %RZ MD123.4
2 730x410%390 8.585 522.2 1-21.9 AR 2 CD105.4
2400 8.970 8.035 ~21.1 7}‘?‘4 R2 MD110.2
3 735x415%390 8.672 527.8 1-20.5 AR 2 CD 116.8
2450 8.740 8.615 ~ 19.5 %RZ MD 114.6
4 725%415%385 8.656 598.3 =195 AR 2 CD117.0
2400 8.830 8.550 ~ 18.5 R4 MD109.6

T‘é“?_[ 'J‘P'Jﬁ%ﬁﬁ;ﬁtﬂiﬁ : 720%400%390(mm) > 24 kg £ -
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Table 8. Investigation of carton character for balsam pear.
PO ORI B B Jomm) RS e Rt ek
Number  Size and weight Thickness Pressure  Bursting Waterspray = Puncture
strength strength
i
(mm/g) igh Low (kg) (kgf/cm?) (kgf-cm (J))

1 390x260%300 7.964 426.0 —154 MR 6 CD107.4
850 8.150 7.955 ~ 14.9 #?‘JR6 MD 89.4
2 560x345%330 7.759 560.4 —155 AR 2 CD118.0
1620 8.345 7.565 ~ 16.5 #?‘JR2 MD120.6
3 565x355%340 7.848 521.6 —16.7 AR 2 CD116.0
1640 8.610 7.625 ~ 16.5 #?‘JR2 MD118.0
4 480%320x%300 7.694 490.7 —16.4 AR 2 CD105.4
920 7.975 7.533 ~ 15.6 H#iR2 MD 98.6

1E T %%ﬁfﬁ%ﬁ? 1 550x40%360 (mm) » 20 kg £ ; 480%x320%300 (mm) 10 kg 2 -
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Table 9. Investigation of carton character for cauliflower.

MEN PR AR AS A E B T S (PEIEE LAl HER B
Number Size and weight Thickness Pressure Bursting Waterspray Puncture
(mm) strength strength
i

(mm/g) igh Low (kg) (kgf/cm?) (kgf*cm (J))
1 720%x410%390 8.491 536.0 —18.7 AR 2 CD 123.2
2460 8.620 8.175 ~17.4 ?f?ﬁ R2 MD 118.4
2 730x400%385 8.301 563.4 —18.5 AR 2 CD 116.5
2170 8.645 7.285 ~ 16.4 %?ﬁRZ MD 122.2
3 570x400x410 8.249 646.8 159 AR 2 CD 1344
2150 8.430 8.025 ~ 16.3 %?ﬁRZ MD 141.3
4 575%400x410 8.174 612.6 —18.0 AR 2 CD 133.3
2150 8.485 7.890 ~17.2 i R2 MD 134.0

T%’?ﬂ ’J‘P'J%%iﬂ}?ﬁtﬁfrﬁ : 550%420x350 (mm) > 20 kg & -
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Table 10. Investigaion of carton character for sponge gourd.

W AR PRI B

FEEREn

PR AR

FRD

e

Number Size and weight Thickness Pressure Bursting Waterspray ~ Puncture
(mm) strength strength
fit
(mm/g) igh Low (kg) (kgf/cm?) (kgf*cm (J))
1 700%245%320 7.975 589.4 —13.5 AR 2 CD103.5
1900 8.120 7.810 ’~ 155 T"E‘JRZ MD105.5
2 460x310%350 7.155 629.0 —17.8 AR 2 CD117.2
1220 7.434 6.942 > 17.2 JFF‘J R4 MD105.5
3 460%340%320 7.558 543.2 —17.7 AR 4 CDI115.2
1295 7.660 8.081 ’~ 18.5 JFF‘JR6 MDI1115.0
4 700%240%320 7.990 574.8 152 AR 4 CD109.3
1400 8.045 7.780 ’~ 13.5 R4 MD108.8
T‘é“?} ’J‘P'J%%%}ﬁtﬂﬁ 1 580%370%270 (mm) > 20 kg 25 -
F AL TR AR Liﬁg‘l
Table 11. Investigation of carton character for bamboo shoot.
MEH AAPPRAEE  FRTINE EEE PRt AR R
Number  Size and weight Thickness Pressure Bursting Waterspray ~ Puncture
(mm) strength strength
T
(mm/g) igh Low (kg) (kgf/cm?) (kgf*cm (J))
1 430%250%260 7.908 506.0 1—22.0 AR 2 CD125.2
910 8.165 7.760 5 20.8 ff?ﬁRZ MD125.6
2 435%265%235 7.335 584.6 1—235 AR 4 CD125.6
912 7.330 7.152 > 21.5 ff?ﬁR4 MD124.2
3 430%245x265 7.233 655.2 1—22.5 AR 7 CD124.8
910 9.495 7.140 ~ 217 ff?ﬁRE% MD128.0
4 430%380%260 7.543 573.6 1—20.2 AR 4 CD113.7
1195 7.842 7.136 ’~ 19.8 R4 MD105.2
12, B BT 'I‘%Fﬁﬁ
Table 12. Investigation of carton character for eggplant.
R T T e T R
Number Size and weight Thickness Pressure Bursting Waterspray ~ Puncture
(mm) strength strength
fit
(mm/g) igh Low (kg) (kgf/em?) (kgf-cm (J))
1 540x350%340 7.92 438.8 —17.0 AR 4 CD118.0
1600 8.10 7.60 > 14.7 T"E‘JR4 MD127.6
2 500%335%360 7.94 421.0 —16.0 AR 2 CD128.4
1650 8.20 7.70 ’~ 15.0 JFF‘JRZ MD114.4
3 520%360%x400 7.76 335.6 —16.0 AR 2 CD107.2
1800 7.90 7.60 ~~ 16.1 JFF‘JRZ MD120.8
4 545x355%345 7.96 405.4 —16.1 ALR 4 CD106.5
1600 8.20 7.80 >~ 13.7 R4 MD104.0
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Table 19. Investigation of carton character for convolvulus.
TR[HE AORPITE R BRI IS EYE AR e B
Number Size an(E weight Thickness Pressure Bursting Waterspray ~ Puncture
(mm) strength strength

Wi 2
(mm/g) High Low (kg)  (kgfiem’) (kgf-cm (J))

1 650x300%450 8.26 698.6 1—17.9 AR 6 CD128.0
2400 8.40 8.10 ~ 21.0 ?ff‘rR4 MD142.0
2 655%305%400 8.12 574.5 —16.2 AR 4 CD137.6
2400 8.20 7.90 K~ 18.5 T’E‘JR4 MD144.3
3 600x300%x400 7.93 592.2 1—18.0 AR 6 CD138.4
2000 8.10 7.60 ~ 175 ?ff‘rR4 MD139.4
4 655%x300%455 8.00 635.8 174 AR 4 CD128.8
2450 8.10 7.90 > 18.4 T’?‘JR4 MD138.0

PR BRI - S T TR WA AL PR 14 7] -

Fe 14 TR WA PR I A E R A
Table 14. Recommeded physical characters of cardboard cartons for fresh vegetable packaging.
ARl AopPhy BB ROk Rk mTE R
Vegetable Size Weight Pressure Bursting Waterspray ~ Puncture
strength
(mm) (kg) (kg) (kgf/em’) (kgf-cm (J))
#H ﬁ[ 430%280%250 15 300-350 12-13 R2 90-100
i M 580x370x270 12 300-320 12-13 R2 90-100
am 3 580x370%270 20 400-450 16-18 R2 100-110
T‘L R 550%420%350 20 400-450 16-18 R2 110-120
R IT 550%340%360 20 340-380 14-15 R2 110-120
480%320x%300 10 300-350 12-13 R2 90-100
AR BT 500x330%270 20 450-500 18-20 R4 110-120
ANRES 720%400x390 24 400-450 18-20 R4 110-120
Tl Er 580%380x300 20 450-500 18-20 R2 110-120
ARTTEY 500x330%270 20 400-450 20-22 R4 110-120
’fﬁ”*?ff 430%350%260 20 400-450 20-22 R4 110-120
500x320%420 30 450-500 22-24 R4 120-130
o E 430%280%320 20 500-550 14-15 R4 110-120
R 470%320%350 20 400-450 14-15 R2 110-120
oo 430%280x180 10 300-320 12-13 R2 95-100
LI 430%380x%260 15 350-400 14-15 R2 100-110
Bl B 380%290%200 6 300-320 12-13 R2 95-100
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An Investigation of the Characters of

M. J. Tsai and T. L. Kung
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The physical characters of cardboard carton of different specifications sampled from farmers’

organizations were investigated by pressure, breaking, and water spray tests in 1994-1997. The

results from pressure tests indicated that the cardboard cartons held the pressure within the range of

335-734 kg at empty conditions; it was higher than the conventional cartons weighing 18 kg and
holding presures of 350-450 kg. Breaking test revealed that the breaking strength was 13.5-23.5
kgf/cm?, it was also higher than the breaking allowance of 12-13 kgf/cm®. Water spray test showed

that the R values were ranged from R2 to R8 which revealed the quality of cartons was not stable.

Since the carton below R2 is easy to get wetting during the rainy day, therefore, in consideration of

weather conditions, the water spray specification should set up at least at R4. But for the cold

storage, it is better set at R8.

Key words: marketing, package, carton, vegetable.



