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Development of an Automated Part Loading System
with an Alignment Device and a 6-axis Robot
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Abstract In manufacturing, assembly processes can be categorized broadly into areas where robots
perform tasks and areas where humans are involved. In segments where assembly and production are
carried out by robots, productivity, and quality stabilization are consistently achieved. In human areas,
however, there is variability in productivity and quality defect rates depending on the skill levels of the
workers. In the Fourth Industrial Revolution, the productivity, safety, and quality defect rates are
becoming increasingly crucial. Nevertheless, current manufacturing continues to face persistent issues
where product defects arise due to human ability, resulting in inconsistent productivity. Moreover, there
are frequent occurrences of musculoskeletal pain among workers performing simple repetitive tasks for
eight hours a day on assembly lines, which could lead to safety incidents. This paper addresses these
issues by introducing an automation system comprised of supply devices, robots, alignment devices, and
grippers. The study aimed to minimize downtime in assembly processes and discuss methods to enhance

productivity and stability.
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Fig. 1. Manual assembly line
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Fig. 2. Part loading automation system

of

et 2ge YT LSS RS £
, ZHo] SE5hs = A olgo] BT Al FA|
e HE F dEE &Y a9 AL ol A%
& 5 WA sk ZoE PSS FRTHOL

£ Aol = Algdeld 9 A @A A
5ol AFssE AlaEe A8%e A9 A | £FE,
Iz bdAge] Wt RS ERlsta, JAE H=E
AR SIS Bz i

iy of rok

2. 28

2 =2oM althes E 29 A AlAE 2
3= 01839 2w 57 AN AEe A 29 #
42 AN AF AE 5 A0 =Y slex A
o Fig. 291 o] 3+ FA|, 2%, 48 ZA= 74
so] ot AJA T Hao] AlEE =Y o F A
A7 WA A S AAY sider RSt 35
HA7E T FEoR gRteA| Hil, 2Ro] JH=
olE mA|sle] FE AR AFZ ol SR HE A
AofA AFZ AAA & F 2E2 A AEZ w5
i1 o]E A|00] =5 "t ojnf FE FAE AES
£ o= AE B AAeIM M & Q= AES] #A
AREES 3R H HEs] ot oleh 22 =9 At
&9t Al2" 1712 S8 54 Wl AdAE XS5
A BiABHA] kot HAL AFEo ' A1 EF e
g 5

476

Automated
| supply device

T 12mm T3mm

(a) Part Design

Base

(b) Supply box Design

Fig. 3. Concept of part and supply box

Fig. 4. Real model of supply box
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Fig. 6. Robot 3D Modeling

NO Index HHO50 HS220

Picture

2 Allowable load 50kg| 220kg
3 Radius 2,239mm, 2,666mm
1 axis 175° /s 120° /s

2 axis 175° /s 105° /s

4 Maximum | 3 @xis 175° /s 1157 /s
speed | 4 axis 250° /s 145° /s

5 axis 250° /s 145° /s

6 axis 350° /s 2207 /s

5 Support size 800mm? 1,000mm?

Fig. 7. Robot Specification
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Fig. 9. Assembled Multi Gripper
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Table 1. Quantitative number
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