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Fig. 1 Concave and convex phenomena of type 02
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carton during storage and transportation

1.1 MR Zm

FUAR AR (4 T2 # PR RETRE T ARAH B AR R B
S R 3 A A PR T AR R AR ) A S R b
RO T AR R SR . B 2 H AR Y
B G T 22 EHNENLA U AR 4R
303 58 TE 3 FE M et I 1 5 A AR 6 A 1 R T T e
HROER

R HERR AR RE ) 7 2= RO, X P AR
5 )7 BC 1% FLAB 40A (538 Al 5 05 Al ) 64T T i
FEsg M U, B iR 7R IR 23°C . MR
50% (RIARERREE Fh AL FE 24 WM, 2% SR 40 g
1 s

F® 1 REPRIKIRD EERE
Table 1 Edge crush strength of unprinted
corrugated board

ORI R /mm o ER (gm”) JEREE /(KN'm™)
EEAgCl BC 7 706.00 17.647
JinsEgE  BC 7 1020.83 28.407
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Fig. 2 Relationship between compressive strength and
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length-to-width ratio for type 02 empty cartons
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Fig. 3 Vertical loading capacity of four edges of

type 0201 box
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Fig. 4 Schematic diagram of the support plate structure
for type 0201 box
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Table 2 Compressive performance of type 0201 box
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Table 3 Structural optimization of type 04 cartons
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Fig. 5 Comparison of structural optimization for type
0427 carton
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Fig. 6 Comparison of structural optimization for type
0431 carton
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Fig. 7 Comparison of structural optimization for type
0440 carton
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Table 4 Calculation results of the compressive strength

test for unprinted cartons
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Table 5 Equivalent compressive resistance efficiency of

unprinted cartons
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Table 6 Loading boards of different box types
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Table 7 Stacking test results of different box types

B WIMAHUESREE /AN 4.0 h HERSHUEIREE /N 5.2 h HERSHUEIRE /N 5.2 h HERDPUESBURH /% MRS E M Esy / 4y
Wk 0201 1412 1153 JEHt 100.0 7.0
PR 0201 T + AR 2282 2050 1800 21.1 8.0
Az 0201 %Y 2980 2800 2500 16.1 8.4
TG 0201 B + 34 3575 3400 3200 10.5 9.0
W3R 0203 7 1055 820 iR 100.0 5.6
JsEAR 0203 %Y 2234 2000 1800 19.4 7.6
LA 0427 HY 3250 3000 2800 13.8 8.6
s AR 0427 % 4800 4500 4350 9.4 9.2
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Table 8 Material cost and compression efficiency of
tested cartons

R CTINE QR t FA
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F/N-m?) WA /M A/ I S 4y
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= ﬁ@fj% -t 1200 1.88 9.40 72
£
JinsEAR 0201 2136 1.37 9.59 8.5
i pidl}
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SmAR 0440 K 1100 2.62 13.10 7.5
Jins&A 0440 7Y 2325 2.62 18.34 9.8
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Fig. 8 Comprehensive evaluation radar chart of different
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Table 9 Complexity of production processes for various box types

AR T ATy A 7E3% ) (46 - min') AT A /T DH | 5y
WesEH 0201 H Hahibdrg . Fa 120 2.5 9.5
HrE AR 0201 T + AR A . A TSR 100 3.0 7.0
AR 0201 % Haifbdrd . 5 115 2.7 9.0
JsiEAR 0201 B + SCHEHR ik drd . AT 95 33 6.5
WSEAT 0440 T B2 ARkl & B 80 48 75

TG 0440 B B Aokl A BT 75 5.2 7
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Table 10 Multidimensional scores of different carton types

ARG PURSREE /41 AL |5y HEERCR | 4y HERSERE P / 53 DH /5y
LeE M 0201 A 6.0 9.4 9.6 7.0 9.5
WSEHR 0201 ) + S HEAR 72 8.4 8.0 8.0 7.0
JinsEAR 0201 #4 8.5 7.5 9.2 8.4 9.0
JmsEAR 0201 7 + SR 9.0 7.2 7.6 9.0 6.5
WM 0440 A 75 49 6.4 8.8 75
sz 0440 #I 9.8 4.0 6.0 9.6 7.0
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Table 11 Practical application adaptation schemes for different carton types
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Packaging Structure Design of Air Conditioner Indoor Units

FANG lJingli, XIAO Yingzhe, ZHANG Hanyue

( School of Packaging Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In response to industry challenges such as the excessive length-to-width ratio of air conditioner
indoor unit packaging boxes leading to a decline in compressive strength and the possibility of bulging or concave
deformation during storage and transportation, the research focuses on exploring high-compressive-strength
corrugated cardboard boxes through structural innovation. Starting from the mechanism of structural failure, the
04 type box was selected as the key research object. Then, typical 0201 type, 0203 type, and 0440 type modified
boxes were selected, and samples were made using ordinary and reinforced five-layer BC corrugated board.
Systematic tests were conducted on edge compressive strength, empty box compressive strength and simulated
real storage stacking experiments. Combined with mechanical properties, cost, and production processes, a multi-
dimensional comprehensive evaluation was carried out. The experiments show that the 0440 type modified box,
with the integral bottom plate and multiple force-bearing plates structure, exhibited the best compressive strength
and can fundamentally solve the problem of weak long sides of the box, making it suitable for high-end applications
with high packaging strength requirements. After the 0201 type box being equipped with U-shaped support plates,
its compressive strength also significantly improved, and its compressive efficiency was significantly better than
that of the ordinary 0201 type box and 0203 type box. In conventional application scenarios, it has a higher cost-
performance ratio. The above conclusion provides data support and decision-making basis for the structural selection
of air conditioner wall-mounted unit packaging.

Keywords: corrugated box; packaging structure design; structural optimization; compressive strength
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