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Development of Powered Cargo Conveying System utilizing Folding Structure

Jaeseong Yang, Taeyoun Kim and Bumjoo Kim'

Department of Mechanical and Automotive Engineering, Kongju National University

(Received January 1, 2013 ; Revised January 2, 2013 ; Accepted January 3, 2013)

25 ) 252 Tl we} vd G&e) FRAol wolX I YA, o] el @) 2] ¥
FHE oA ok B dATelAE wiE fdFe] 85 Fola ¥ 2R fF FES Fol7
daf Bl= 2aFe 29 x5 AYete] ses AFor AAF vrow olFstE Fite As oF
FAE AASLAL gk & Aol AAR A= VIE FAEY FE S T £88 FolH,
Ao oA glo] hdt RFo R MAS FARFI folsEE v w3 AFe] &3 FU
W gA7E Agor Agses o AREes w9v

Abstract: The importance of delivery efficiency is increasing due to the increase in delivery volume, but the
work burden of courier workers is also increasing. This study aims to design an automatic cargo transfer
device that automatically transfers cargo out of the freight car by combining lead screw and folding structure
to increase the efficiency of delivery work and reduce the burden on courier workers. This device improves
space efficiency and time efficiency by reducing volume compared to existing devices and automatically
operating when the vehicle is in operation. It is also designed with simple parts without a separate external
power source to facilitate maintenance.
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Table. 2 Design Requirements

AA a7z%7

2.4 70 MA
2.4.1 AA Ex|e| F+
(@)

0z
fo
>




(b) Schematic diagram of the device
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Table. 3 Name of Parts
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Fig. 2 (a), (b), (c), (d) Detail view of device

Fig. 1 (a), )= A7 8715 g3 Axef 7id Aoty FA= aA ZA9 Aes

o e, Stes AAskE e, AAVE Ae el whel o] AREHE s, Ao #
Alolsh= Aot = et

Fig. 29] ()= &3 25 d EfFolty FA7F #hestr] dd 29 7= #A7F 25 EA4A o

i, B9 72 WA AFF A4 UE 9L B g= 2359 Adan

Fig. 29 (0 A% A%s0] 9 T2 @Ak 49 megolth REsl A5 = 2a%d A2
d UEZ o], BY P2 wAlE @ o F@ch o] ARelN FY T2 AL Al sEol 3
7 B3 Ak,

Fig 29 (O 9579 29 72 w47k Q9 Baolt T2 4YL 98 B 4L 5
e AAUE AANATY. BY F2o} 9= ~3AFE we olBal Haly] Adew Y Tz 4w
o Brb FEw wAe L mel AAAA AW ATALR M e @A o Holt nud



242 IR T4

Aol 79 = AXFL 77t B9 RS GA 9 QA BANH vpo|aR AEFesL FERY W
£ Alojdttl. BE el s AFd = AZHES T8 2l 23577 AgEH] oy, gE AR Add
A UE ®a dE wo] ARE UE AZRG FY 7z wdel BHe Aws FA4 44F L
A2 AW 4+ LS dvh HA7F AT Lo olFaw v wemwy Td Pz B} @
oAA™ E9 T2 A g V|2 T3 B3l mjddr

243 TEE AA

2431 9=

Ao By E HAslslr] 918 EW Zo’(Folding Door)] x5 83 &9 Fx AP (o3t &

=9e Fig 39 2ol ghe WAZE AW 2L FEE AATIYo]

t:ji]—)i Aol AHS FAST E
AaAaR F3AY HA= F2E

Fig. 3 A conceptual diagram of Folding structure
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Fig. 4 Dimensions and distributed force of plate parts substituted by simple bridge
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Fig. 5 RPM of the motor over time
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Fig. 8 Location and sensing range of sensers (Red and blue arrow)
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Element Metrics

Fig. 12 (a) Generated mesh and (b) Mesh quality
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Fig. 13 Results of interpretation: Uniformly distributed load at (a) all plates (b) only one plate
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Table. 10 Adjusted motor Specifications
EER) 57 ARA
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2k
Output | Voltage | Weight Torque Current Gear Torque Ea=
W \% k rpm Ratio rpm
40 12 4.26 3000 0.13 6.1 1:20 150 1.89 1
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Fig. 22 Image of a prototype
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Table. 11 Performance experiment results
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1. 26 E3 H|W (AR 5]1)™®

FE Pulley

24} Pulley
= de @
Work & 7 7l(Belt 3Z3}) 64kg
5 Belt & Z40] 707mm
Hed v AF 0.1
T Pulley 27 40mm
75 Pulley F7(3%) 416mm
T35 Pulley &8 (X%F 0.9) 0.9
% Pulley A& STAINESS
Pulley 174

a: Zidjo]o] WE wH B3 A4k g8 3t

FE Pulley

241= Pulley
&= 949w
Work & 77 (Table 23} 64kg
Guide v} A5 (EE 0.04) 0.04
Screw 2|73 12.5mm
Screw WA 4ol 500mm
Screw Pitch 3mm/rev
Screw & 0.205
bl ~3F EY EF AL 99 3
P Ziole] ME g= AT
F3FTORQUE (oA & 24l) 28.4 kgem 1.218 kgem

¥4 MOMENT

264.36 kgecm™2

0.146 kgcm™2

c: £ Hlal




2. Prototype photograph And Spec sheet
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	개요
	(내용없음)
	(내용없음)
	(내용없음)
	(내용없음)
	① 동력부 설계: 기상 상태와 같은 외부 요인에 의한 파손을 막기 위해 차량 내부나 가림막과 함께 외부에 설치한다. 설치에 필요한 공간을 최소화해 공간 활용도를 높이고, 동력 전달 방식을 간소화하여 동력효율을 높이고 부피와 무게를 줄인다.
	② 적재부 설계: 차량에 적재된 화물의 무게를 버틸 수 있는 가벼운 재질을 사용한다. 장치 일부가 장치 작동 시에도 적재함 외부로 돌출되지 않도록 한다.
	③ 자동화: 업무효율 증대를 위해 설계품을 자동화한다. 유사시 수동으로 조작할 수 있는 기능을 제공한다.







