Journal of the Korean Society of Manufacturing Technology Engineers 30:2 (2021) 162~167

https://doi.org/10.7735/ksmte.2021.30.2.162

<( Technical Papers ))

J. Korean Soc. Manuf. Technol. Eng.

SEEXE 2 AEIZ U MY AlaH I
HE 29, o™

ISSN 2508-5107(Online)
"ﬂ Check for updates

Development of Automatic Ball Feeder and Alignment System for

Remote-Controlled Munition System

Jung-Eun Kwon®, Chul-Hee Lee"

* Department of Mechanical Engineering, Inha University

ARTICLE INFO ABSTRACT

Article history:

Received 23  December 2020
Revised 25 January 2021
Accepted 16  March 2021
Keywords:

Partial automation

Parts feeder

Automatic alignment

Remote controlled munition system

A remote-controlled munition system is produced by injection molding, and the
entire manufacturing process consists of manual assembly. Thus, it is highly
dependent on worker proficiency, which can lead to low productivity and
inhomogeneity. Automating this manual assembly process would improve the
overall productivity and achieve product uniformity; however, there are technical
and economic limitations in applying automated systems to the entire process.
Thus, the aim of this work is to formulate a partial automation system for
production processes with excessive workforce and to reestablish the concept.
This study focuses on developing a partial automation process and the automatic
supply and alignment of balls, and the performance of the device is analyzed

experimentally. It is verified that the ball supply and alignment processes are
improved, as well as the production capacity and uniformity.
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Fig. 1 Manufacturing process of remote controlled munition
system
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Table 1 Components lits of automatic ball feeder and alignment

system
Part Components
Supply Hopper, Feeder, Air vibrator, Electronic scale
Assembly | Index drive, Air vibrator, Slip ring, Rotary joint
Conveyer Conveyer belts, Plastic top cover
Control Controller Software

Ship ring,
Rotary joint
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Fig. 5 Sample of remote controlled munition system using transparent
injection material
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Table 2 Injection conditions for remote controlled munition

system
Description Unit Value
Cylinder temperature °C 235
Injection speed mm/s 95
Injection pressure bar 50
Injection time sec 5
Packing Pressure bar 20
Packing time sec 1
Cooling time sec 15
Mold open / close / ejection time sec /5173
Cycle time (sum) sec 33
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Fig. 6 Defective products with incomplete injection molding

Table 3 Criteria, acceptable tolerance, and measured weight of
remote controlled munition system

(unit: g)

Fiducial value 127.50

o Acceptable tolerance 2.50

Criteria .

Lower limit 125.00
Upper limit 130.00

Number of sample n 30
Mean 127.45

Standard deviation 0.23

Measured value —

Minimum 127.02
Maximum 128.22

Table 4 Criteria, acceptable tolerance, and measured external
diameter of remote controlled munition system
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(unit: mm)

Fiducial value 50.30

o Acceptable tolerance 0.20

Criteria —
Lower limit 50.10
Upper limit 50.50
# of sample n 30
A B
Mean 50.22 50.22
Measured value —

Standard deviation 0.04 0.05

Minimum 50.13 50.12

Maximum 50.29 50.32
A5t 27004 AP 53,570 Ui, 4dol Blal oF 10,74
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dnz B A52YYAT o|§5UL B, WAol tE 371
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Fig. 7 Box-and-whiskers plot of wight measurements for 30
samples (127.47 +£0.28 g)
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Fig. 8 Box-and-whiskers plot of diameter measurements taken
twice for 30 samples (50.22 £ 0.04 mm, 50.22 +0.05 mm)
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