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A Study on the Development of Gantry Loader Systems and Jigs
for Transferring Complexy Shaped Materials
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ABSTRACT

In manufacturing sites that process and produce parts in large quantities for the automotive and electronics
industries, users require the reducing of costs and shortened delivery times. To meet these demands, an
increase in the number of processes and an decrease in assembly times need to be addressed. Gantry loaders
currently on the market in Korea are mostly used for processing lightweight and simple shapes and are not
suitable for conveying and processing complex shapes such as automobile engines and aircraft parts. This
makes it difficult to mount the material in place. This study aims to smoothen the transportation of complex
shapes through the development of jigs and various approaches in the installation of the feed shaft by
researching the gantry loader system for transporting multiple materials with complex shapes.
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Fig. 1 2D concept design of jig

Table 1 Condition of jig design concept

Items Type
Air cylinder zl\échzs-MDM
Ball bush gémmw
Support bracket ;E%Z
Guide shaft ;ii%ZOL
MISUMI

Locking pin ELATAG6-P5.0-B20
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Fig. 2 2D concept design of slide

Table 2 Condition of slide concept design

Items Type
. SMC
Rotary cylinder CRAILS80-90C
o SMC
Air cylinder MBB2F 80-170-HN
. THK
LM rail HSR30A 2QZZZ-1480L
JPI
Shock absorber SA2701
Proximity switch P&F
Cuelo mofor SUMITOMO
yelo CNVMO05-6085-B-29
Limits switch YAMATAKI
TS SWIEE 1LS19-JSE5-PD
THK
Ball bush LMA40UU
Pinion gear ESSB-2529
Rack gear ESPR 2.5-1500
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Fig. 3 2D assembly drawing of gantry loader system
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Fig. 4 3D assembly design of guide bar
Fig. 7 3D assembly design of gantry loader

Fig. 8 Primary design of slide frame

Fig. 5 3D assembly design of jig

Fig. 9 Structural analysis of frames
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Table 3 Work process sequence of existing gantry
loader system

Work Process Contents Process Time

Waiting -

Fixture to Material 36sec
Loading 3sec
Transfer 15sec
Unloading 3sec
Fixture Removal on Material 31sec
Machining -

Fixture to Material 43sec
Loading 3sec
Transfer 15sec
Unloading 3sec
Fixture Removal on Material 31sec
Storage -

Table 4 Work process sequence of gantry loader
system with jig

Work Process Contents Process Time

Waiting -

Loading 3sec

Transfer 15sec

Unloading 3sec

Machining -

Loading 3sec

Transfer 15sec

Unloading 3sec

Storage -

FAALE FAT A3 Bz el LAl
= A gte A2E AR NED 2HUt A
ettt A & 5 A

2 AToAE B335 3 249 olFe A%
= N e =
OHJ_HHQ} 2E, M GuideE ©]&3le 33t =
= ML A Ja —Ee— HAEHYZ AR5l B
st]- Aol AA) 9} TheFsk 35] o] Tro] Fgo)
7153 (22 Adstgr 2D AAlY 2FE 3D
AR Besor 3D “74]%— E3le] 27} A
FaetHEA AA BFES 4T F

Ak B ATE AFIr|r|e B4 vEE F
S0l Holepulol ~8 Fastel A5 AT
523 o AHoln MEF 20 A|2H J}Z A

Fol3 29 FRANE WET o= ]

Ol

REFERENCES

1. Sam, J. 1, and Manufacture of
Automation Equipment, Gijeon-yeongusa, pp. 22,
2000.

2. Park, 1. H., “Robot Gantry Loader-Three-axis
gantry loaders are easy to install and maintain.”,
MFG, Vol. 453, pp. 23, 2012.

3. Shin, H. Y., Pneumatics Control, Bogduchulpansa,
pp. 200, 2018.

4. Park, J. S,
Design, Gijeon-yeongusa, pp. 41~42, 2018.

5. Park, J. S,
Design, Gijeon-yeongusa, pp. 70, 2018.

6. Go, I C.,  Finite
Onsia-Publisher, pp. 96, 2018.

Design

Control System Simulation and

Control System Simulation and

Element  Method,

- 72 —





