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Table 1 Segmentation size of 1AAA type container mm

K B [
2280(1/5) 2280(1/1) 730(1/3)
1960(1/6) 1140(1/2) 1460(2/3)
1700(1/7) 760(1/3) 550(1/4)
1460(1/8) 1520(2/3) 1100(1/2)
1300(1/9) * *
1140(1/10) * *
980(1/12) * *
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R 12 B0 1/3 B 2/3 T4
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Fig. 1 Diagram of parts
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b) HEBJCE.
B2 FHEHTRAHEAR
Fig. 2 Different placement of parts
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Table 2 Dimension boundary table of parts mm

FARF IR ReFin gt
%%u 2. et =n 2. et =n
K i ] K Fi ]

FINZHE A 228 145 108 228 145 108
JEHNTIEB 570 234 208 998 234 208
Ji PREF R C o 251 251 24 251 251 106
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TEFH AAA (i 5 AU BUARACH IR Fi AR s LA 2234
FFRAE, HEF] AAA B AA o E Y FUAS AU 1T
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Fig. 3 Collection packaging design logic
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Fig. 4 Diagram of design allowance in length and
width directions
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Fig. 5 Stack strength check and optimization logic
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Fig. 6 Illustration of six columns
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Fig. 7 3 Kkinds of parts package design scheme
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Table 3 Parts and assembly packaging parameter

e LR /mm
%l S R &
K e I
HUNEILEA 760 760 720 2x3x4
QA ALR
AT B 1140 980 1090 1x3x4 HHL 24
A

FEAREIIEC 760 760 720 2x2x4 STHEENE,

L 80

FIFPLE-RFAZUAZL (5) 15 0301 BILRHE T
SEFADUESRE, WK 4 R, JOARSTAERE, 4R HE
TR W AL S RN 5 FroR .

R4 SEARHTHRERE

Table 4 Calculation results of empty container compressive strength

E FUZE A AT B i EARZ A C kA
TR AR S5 A PR RS / (Neem™) 223.79 223.79 223.79
T A aX, 25.08 25.08 25.08
E*fzé[lﬁji{njk /em 304 424 304 Sk [11]
AAEE RS 0.89 0.89 0.89
SR 129.20 144.36 129.20
0201 BILCHT PR /MPa 28914.57 32 305.82 28 914.57 L RRRARL
0301 BIACHPLEIRE /MPa 17 927.03 20 029.61 17 927.03 7w (5)
RS TAAHMEREEVIARESER
Table 5 Initial check result of stacking strength (no timber column)
EE S A N B J~ERE T C
It e s 24 24 80
TR ke 1.52 4230 3.34
ALRERE Tt /kg 50 60 50
T RHER 25 3 2 3
AL 2R 3.5 35 35
P/N 5932.53 36 879.36 21759.92
P./N 17 927.03 20 029.61 17 927.03
SR R i R S T &
ST B S A w & i
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Table 6 Check results of stacking strength after
increasing wooden column

E AR B RIREEE C
A EE /mm 945 575
SRR /mm 40 40
SRR R LA 23.63 14.38
AMVE PS5  /MPa 11 11
BTSSR /MPa 4.82 7.46
ARSI /mm’ 1600 1600
AT 2k Aof /MPa 7706.71 11929.99
P/N 50 856.46 65 647.00
JE AR LR = =

b) i FIRERF C
8 BRBIHELFE

Fig. 8 Package design optimization scheme

4 Z5iE

ABIETE IS 1 AR A A e B vk Ok
WPEREDLAL IR, 3 AL T SR BT HI R A 247 SR A
F R TR AR . AL A S
BT ik e T AR Y BT RCRAG B R T
ABTFE BT 928 RSB SR, e 52 B EH]
TR EARTER, R EZSEOE. RS
PR PERESRAL T T, BR T RS AL BEATZ5 R
SR, R DAL . AN . RS,
BB P TR AT I A5 2SN 58 45 K X, 2 1 A HE A i
FERYSRACRUAE, MALBAIREARIRIRY | Syt ki
RERRPE U SR R AR S R BT

TER BTG . BT R ERERSIE, Ak
¥ i 1) 2 ShAILA R 1R R e AL BBE £ % r S8 it
G5, VIR SWLIZRRIF R s REDS SR BE |
AL, S M A 3 L A 55

S5 3k

(17 GE. PENRE SN R SRIS L (1] 1R
TolkAFgE, 2015(11): 4-10.

QU Jie. The Strategic Choice of Chinese Auto Enterprises
to Build Overseas Factories[J]. Auto Industry Research,
2015(11): 4-10.

[2] g%, SUUAE, 1 v, SF . VRAM AR E AU
e [J]. B P, 2019(1): 20-23, 39.

SHANG Xianru, GUO Xiya, HU Xin, et al. Design of
Heavy Duty Carton for Automobile Brake Disc[J]. The
Magazine on Equipment Machinery, 2019(1): 20-23,
39.

31 % #, ¥ 4. IR ISTA PRI R0
A (0], B, 2016(12): 18-21.

LI Yang, DONG Jing. Discussion on the Application
of ISTA Standard in Auto Parts Packaging[J]. Shanghai
Packaging, 2016(12): 18-21.

(4] v R, B AL, KEE, FORERITBegts
FBEBETT [J]. fus2Ad, 2018, 10(2): 23-29.
ZHONG Chen, XIA Zheng, ZHANG Yicai, et al.
Full-Paper Transportation Packaging Design of Vehicle
Headlamps[J]. Packaging Journal, 2018, 10(2): 23—
29.

[5] kiR ek BORTE ™ hh A P 932 T[],
FRIN RO B B4, 2021, 33(2): 107-109,
112.

ZHANG Jiemin. Application of Visual Communication

-51 -



03

—

Ax

€1 %= = f PACKAGING JOURNAL
2022 £ £ 14 % % 3 i Vol. 14 No. 3 May 2022

Technology in Product Packaging Design[J]. Journal of
Zhengzhou Railway Vocational and Technical College,
2021, 33(2): 107-109, 112.

SRS . M PR B i O R B ()], b
AU 2017(8): 65-68.

ZHANG Linlin. Analysis on the Design Principles of
Export Packaging of Automotive Knocked Downl[J].
Shanghai Packaging, 2017(8): 65-68.

IMETT, A, FEER . MTO W FITHIRER R4
BT [0, Hil A3k, 2012, 34(18): 19-22, 73.
SUN Dechang, LI Wangao, CUI Qingmin. Research
on Order Tracking System in MTO Environment[J].
Manufacturing Automation, 2012, 34(18): 19-22,
73.

XUHERG, %' # . RIS S (M), dEst: A
FMRH H A, 2011 6-7.

LIU Yali, LUO Ying. Container Transportation
Management Practice[M]. Beijing: Posts & Telecom
Press, 2011: 6-7.

PR R, T 3. JR% SKD b 4 B 8y 2K
PR 0T 0], A SR HLE, 2012, 30(2):
62-63.

CHEN Limin, DING Yi. Preliminary Study on
Automobile Body Arrangement of SKD Packaging and
SKD Parts’ Container Packaging Plan[J]. Packaging and
Food Machinery, 2012, 30(2): 62-63.

R o o B A A SR b AR B
Gigy . RO 6. RO REUE i GB/T
1413—2008[S]. Jb5t: PEpRHEH AL, 2008: 4-5.
General Administration of Quality Supervision, Inspection
and Quarantine of the People’s Republic of China,
Standardization Administration of the People’s Republic
of China. Series 1 Freight Containers: Classification,

[11]

[12]

[13]

[14]

Dimensions and Ratings: B/T 1413—2008[S]. Beijing:
Standards Press of China, 2008: 4-5.

SHER . Yris it (M1 2 . Jbat: Uk
JEH AL, 2018 242-243.

PEN Guoxun. Logistics Transportation Packaging
Design[M]. 2nd ed. Beijing: Cultural Development
Press, 2018: 242-243.

[ R e e R A S Ry, P AR VA A IR
G142y HEZRKRAH . GB/T 7284—2016[S]. db5t: FEbxR
HEHREL, 2016: 3-16.

General Administration of Quality Supervision, Inspection
and Quarantine of the People’s Republic of China,
Standardization Administration of the People’s Republic
of China. Wooden Framed Case: GB/T 7284—2016]S].
Beijing: Standards Press of China, 2016: 3-16.

] K o o M A I A Ry, b T R R A R
Zhi e AR AEA HB LA GB/T 16717—
2013[S]. JbaT: HEARAED AL, 2014: 4-5.

General Administration of Quality Supervision, Inspection
and Quarantine of the People’s Republic of China,
Standardization Administration of the People’s Republic
of China. Packing Containers: Heavy Duty Corrugated
Box: GB/T 16717—2013[S]. Beijing: Standards Press
of China, 2014: 4-5.

wo O, R, R . ISR RS IR
FEG RIS [J]. WA TR, 2020, 41(15): 51-
58.

GAO De, WU Chaowu, LU Junjie. Dynamic Behavior
Research and Dynamic Development of Transportation
Packaging System[J]. Packaging Engineering, 2020,
41(15): 51-58.

(FTAESREE: T W)

Package Design for Engine Parts Based on Constraint Satisfaction Concept

JU Yangni, LIN Shilong, ZHANG Peide, HUANGFU Xiaohua

( State Key Laboratory of Engine Reliability, Weichai Power Co., Ltd., Weifang Shandong 261000, China )

Abstract: In order to solve the problems of low efficiency and slow delivery of the integrated packaging design
for engine parts, a design method based on the concept of constraint satisfaction was introduced. By adopting order
quantity, container size, parts size and placement method, packaging material specifications and other boundary
conditions as constraints, the package scheme of engine parts was designed, based on which, the stack performance
check and optimization process was formed. This design method improved the design efficiency of packaging engineers
and could be used as the basic logic of engine assembly packaging agile design system.

Keywords: engine parts; assembly package design; stacking strength; agile development
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