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( SUMMARY )

O Purpose

- A Technology Development of 350kN Air-Cushion Transfer Equipment for Handling Heavy
Weights in Safety

O Investigation for commercialization

- Investigation of requirement from the customer

- Brainstorming to find differentiation strategies compared with foreign competitor

- Investigation on the market advance strategies for commercialization

— Economic analysis for commercialization and market advance

O Performance test for skid and plate

- Fabrication of skid type, plate type and turn table type air cushion. Structure
design considering floor condition and inclination.

- Parameterizing major variables and sensitivity analysis using CFD at the
var ious boundary conditions

- Design and fabrication of 350 kN scale air cushion plate
- Design for preventing scattering dust

Purpose & - Experiment design and performance test at the various conditions
Contents O Driving unit Module development, Operating Control Module development,
Experiment and test for performance evaluation
- Design and fabrication of transporter drive unit module
- Design and fabrication of transporter handling Module
- Prototype making of air cushion element
- Performance test for the developed module
O Design/manufacturing of square air cushion and carrier, Development of
bellows type air Iift for turn table
- Prototype making of square air cushion -Experiment for the air cushion
- Investigation on the roll size and weight in the field of making metal and
paper - Design/manufacturing for major rolls
- Fabrication of an electric carter for measuring drag force
- Development of technology for preventing vibration of the bellows lift
- Development of design technology for combining bellows air lifts and turn
tables
- Design and manufacturing of temporary conveyor for connecting turn tables
O Investigation on the domestic and foreign trend of development, market and
patent.
Results O Design and performance test on the skid and the plate
O Design. manufacturing of a driving unit and control module
O Design and manufacturing of an air cushion, a carrier and a lift.
O Heavy load transportation in the filed of nuclear power plant, machining,
aerospace, train, container and car industry
O Enhancement of labor-dependent distribution environment
O Creation of employment through industry development of new fields
Expected

Contribution

O This technology can be applied to the AGV system, aerospace, giant
transformer transportation and big molds. Especially, air cushion transporter
is proper in handling parts of airplane and nuclear power plant as these
parts are sensitive to external shock and also in the field of giant
structure containing nuclear materials because this can be controlled via
wireless communication.
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vehe] fiu] $Eole 20089 71E 1329 2 R AdE 0whded waA e £
%
- Al Al A ZFA Sk Wl F oA kX mmgE = (0.7%) 0 LA AL Sl

3% 3.1.5 "] HS 8427180 =& Al (&F2]: USD thousand)

2008 2009
2006 2007 2008 (1~79) (1~79)
A 167,413.5 197,437.5 195,492.6 126,561.3 63,736.5
et 88,031.6 91,946.5 70,008.2 56,433.0 5,934.9
=4 28,055.8 26,398.1 44,649.1 20,311.9 22,749.0
o] ge]o} 14,491.6 26,471.6 29,852.4 17,314.6 11,650.8
ag= 5,543.4 12,408.2 11,822.4 7,701.0 1,622.4
R Eel 26.3 9,448.5 7,717.2 5,5659.3 3,713.1
T 3,845.3 5,822.6 7,392.5 5,211.0 1,794 .4
= 5,919.7 9,126.0 6,134.9 3,835.2 3,119.0
A 4,968.6 3,707.9 4,899.3 2,764.0 8,042.9
o =t 6,423.1 5,144.7 4,648.2 2,516.1 517.8
29l 3,414.3 4,157.3 3,977.5 1,497.0 2,301.2
5 977.3 915.9 1,456.4 1,373.4 101.9
= 93.8 208.9 1,326.5 792.9 311.0

2] : USITC (US International Trade Commission)

_45_



O td7eS v= 2 #4 oM F=2 WEE] J&str) ol FofF

- ATAY AYES G B /&S wisa dom AAHeR NEe niE /9ol

=
) ko
=) L=
COF ) g HAF Qom R BAL #u T S FRe AA Asd g

e M
- =l 20008 0] SolM ERlel, MlAsiE]ol & o

l?—
s ke TR AUt AFEg o FEskEA ekdlon dA w7l 8le

X 3.1.6 dojFd7E A 7Y 4%

HeH =7} AYds S ECIRY =
, FEARE AT oR &,
Aerofilm N . . 1 = Ryl o=
Elh=k=2as 1984 http://aerofilmsystems.com | thA| A& FE7} & Av|9=F

systems RS

_ _ . ML S IR R F4Y
Airsled ] =+ 1982 http://www.airsled.com Q0] ] A

Aerogo i 1967 http://www.aerogo.com 5,000t7kA] A 7Vsdt 71E B

oo} A7) A=A =Z,

Solving A= 1970 http://www.solving.com 5070 =7 ek Adshy 147) =7kl
AAE 9o AGVEE7]&E B
oo} F 7], =t V)%,
Delu =0 1982 http://www.delu-gmbh.de | #|0]7]%8 FHEslo] A-&-3}o|

o
qE

O 719 S8A%F 8

o
gl

O Aerofilm Systems (M€ &=)

- 5007k A A Thedk Zled v §8 FHE BAfeta glon, FEALE AEeR o

of aLAAtel S3hd v g

_46_



=
[Xt=oll 2iziet SE7|E ot 0| ] [MX| &t FH2 Roll 0| F]

[HFF Al ol FM A=tk AlEg| el 2l ]

9 3.1.23 Aerofilm Systemsiil 9] ©hFsk A& oA

O Airsled (7]=F)

MR Fe AQE A% AR 17 B

_47_



 Model 3014

[Vending machine mover, $ 900 - 1500]
2% 3.1.24 Airsleadiite] AFE o A]

O Aerogo (1]=7)

- 5000t7kA] A A} 7Hed 7lws HA(HALo] Eddl = 2830t7FA] Al ZFALE Al )
- 20131 The 2013 KING Awards, the material handling category®l A Silver medal 4~

- New equipment digest’s king Awardst 544t W g4 AFo] = A

,J
jules

O Solving (A &#x=)

Jo] A 74 HE3 AGV(Automated Guided Vehicles)S 712+

-9
- U S8AES Adeta glon @dst vHAlE gE ToE Sudd AAF |

it

19 3.1.25 AGV == A=
— 48 —



O = 719 4%
- FWAE of A oA NEe AET AFL FAT A0 EANA Lo
- wpeb S Algel Aol ool A el AEE AFES A 59 oEsa Qo F

W dAl= el AEel 9 % dvint st s

O &ne

=

gl

- Gks, Delu & 571 71919 =Fol&dH 9 5

A
il

- Delu, Gks, Actek, Pronal, Powerattack
- GksAF FEA&EEHE EEE 30t AA7Fs FH] Av[RE7E oF 14005
3, 59 Delurhshz SgA GO 4

- Delurl 30t A A7} 8] v AFe] AH|x7b= oF 20009

|
Jm
Of

O Solving-korea

- w

i
of

o542 E3el AETHol ARG ke ool A gu] )

~ 98t AA 7S Au] A8 A7 ok 16009 9

O
Hl
=
k1
=
r>4
S
2
2
N
>
iin)
_\;_I‘
0%
oft
&
)
)
7
>
1o
Mo
rE
[m
it
AC)
2
o
ot
Mo
Ho
>
R
offl
—d
R

[ AGV &4 74

- U= AGV A W Fo AERJAAES A AF W 50%9 HARES AAs = JBT
Technologies (8 FMC Technologies)S $A|lste] Jervis B. Webb, HK Systems,
Transbotics Corporation, 28] 1 & AAEZ+= Frog AGV System, Egemin Automation

A} Bo] YEA

O JBT Corporation

3] AL T John Bean Technologies Corporation

HAlol E www.jbtcorporation.com / www.jbtc—agv.com
2 3,50078

m o USD 1 billion

Z=2] : Hoovers & D&B & Annual Reports
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E @RS (EPA)Y aEF(DOT)= dveh 24d7s wjE Vs = EYE
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Compliance Date
Affected Trailers Requirements January st

MY 2011 and newer LRR tires + 5% fual-saving asrodynamic

2010

dry vans technologios g
MY 2011 and newer LRR tires + 4% fuel-saving asrodynamic 2010
refrigerated vans technologies =y
MY 20170 or older ; ;

% Tuel-s2 - ] 4] .4
dry vans 5% fuel-saving aercdynamic technologles 20
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0.068GPas ERY
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- FEM &4 =2

Young’'s modulus® AA =A3 ZE 0.068GPaS Ag3dow, load plate:= LykA <l
UNSS44600% 4
ool F e AEAZLLS Nylon66loZ HAAsHSH o]o FxayMe ozt dx H

Poisson’s ratiox= H 4 22 Nylon66 UYEIW = S A

¥ 3.2.1 FEM &8 =4

Solids Material Density(kg/m®) | Young's modulus (GPa) Poisson’s ratio
Air tube Nylon66 1140 0.068 0.404
Load | 1Ns544600 7500 200 0.3
Plate )
- CFD &4 =4
7] FAT gES 27gow uAFGg o ooy X Alo] o] film thicknessE
30mm-120mm7FA] H3} A|7|HA] )AL 53
CgEA AE Fr1TEe A7 skl me fEwsE sk Ul FAEE ¢ 2
3 2ol & BA3517] st T AAE 0.7, 0.8mm=zE WA 7| HA S 3
¥ 3.2.2 CFD a|d =7
Presgtlllreet(bar) Film thickness(um) Air hole diameter(mm)
2 30, 50, 80, 100, 120 0.7, 0.8

O CFD 84 23}

- CFD 3142 Film Thickness®} Hole diametero] W& FH W, 7Heksts

T HelHE

’

3
- B B A wae A skel Age B 7H 47 44
= A AE AA/A Fol| dbedsto] Ao FARE A F HA JeS5AHS S dloE e v aEA]
% 3.2.3 CFD 3|4 A%
. Film Tube inner Volume flow
Hole diameter (mm) thickness(um)| pressure(bar) Force(kgf) rate(NL/min)
0.7 100 1.9165 10631 3865
30 2.040 11316 683
50 2.025 11231 1532
0.8 80 1.973 10942 2928
100 1.909 10587 3977
120 1.829 10145 4917
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Tube inner pressure (bar)

Force (kgf)

a9

Volume flow rate (L/min)

M
iy

~
n

7 Habe dizmeter={ Y mm
W Hobe diometer={, i

2.3

2.1
En =]
(=5
L9 =
3]
L7
L5
0 30 ol 90 120 150
Air film thickness (um)
1% 3.2.4 Air film thickness®ol] W& FH ¢+
12000
T ::n::l:.'!nmﬂrnll.smm
D . B Hobe dizmeter=0.Tmm
1000 il o= -8
.
10000 =
SO0
BUH
7000
i 30 [l o 120 150
Air film thickness (um)
3.2.5 Air film thicknessol w2 7}ilel5
2000 - 13|
4100 U
3 5|
2000
g
1000
K 1 Huole dianeter=0.%mim
l. Hule ilLumluAil:.'-mm
! 0 30 60 90 120 150

Air film thickness (um)

3.2.6 Air film thickness®l| %
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- Film thickness 30um, 3 7]7%e] A 7ol 0.8mm¥d 7452 Wi F&

o

rgror], Fu u-olie ol 2 Aol g0l A YA
- ol ool REA FAFY F g A mEC 3 W
Ro FAREC LA Lol AU AZT = U

A

ye #AF A A

= f4ss 9hRel a77k ANEA Soldz Sdets ik Aol molH

A6 oo} A

a8 3.2.7 doFA Y £x L HEE (Y379 2bar, Film thickness:30um)
- T
TRt ap—
M oLl 135
A S
R e, MR R = S o s .— a
. ehe o P ';-"}'-'- "_F-ﬁ.t
== A B
P Lo e Tty : '“‘“ =
45
inlet Pressure=2bar
Air Film Thickness=30an 0
Inlet Position=Side i
Hole diameter=0 8mm
E=0.068 GFPa -_— =
a9 3.2.8 dojFA W HE EX (Y737 2bar, Film thickness:30.m)
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inlet Pressure=2bar

Air Film Thickness=30gmn
Inlet Position=Side

Hole diameter=0.8mm
E=0.068 GPa

219 3.2.9 ool U 9
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9 3.2.10 oo]FAHAR

B¥ (Y371 2bar, Film thickness:30um)
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Air inlet valve
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- MEFL GFAANEE UYAY ey waS E3k AA/AZ R WX AR 7L 7)E sl
T2 BAY oFtte]l AAZE e vt E FEHES e A 5T 7 A&
- U AxTVleEy gHE Fd ERY], AA8E Aste] AL Aol nls] AREgE 7hF o
2 AZE 7 dS
3 3.2.4 B Al AR R 7HA Hla
Capacity Alr Pad size L1f.t1ng 7+ A
Model type (ke) pressure (mm) height (391
& (kPa) (mm) e
S it 40,000 200 914X%914 50 38,000
(4ea)
MLS 436HSB
A it 38,600 200 806800 10 35,000
(4ea)
AF1030-4KIT
D jit 44,000 200 910%910 35 31,000
(4ea)
KIMM 4
| s 0,000 200 900%900 50 26,000
WF (4ea)
2 ololTH 2E AAREA FF % RFAT A3
(1) dAFHAEE 2L A +5
- o oFAY] g}, FA o], ARFE 5= T35 98 0720ton Zhste AE AH] A5
(] odlAFARE AT GA FoAY
- Supply Air Pressure : 7bar
- Pneumatic Control W4]: Electrical remote control 1]
- Pressure Sensing : Gas spring®l &3 olo]F A QI7IE = ZHHbsls 54, SAHE s
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#e AAZE =9 2 A4 (Analogue Signal Out :
- Flow Sensing : olo]FAo] ¥FH= 37 % 2Rw =4 0

(Analogue Signal Out : DC 075V, 0720mA)

- Gas Spring Control : oo]FA FA} o] WM3alo] vk 4 2§

DC 075V, 0720mA)

spring W<l electrical remote control % Buffer Wte] AA7 %9

Max : 35 Tonw, (Analogue Signal Out : DC 075V, 0720mA)
- Air cushion ¢ =4 : LVDT °o]& (&35 : 0.lmm)
- Friction force sensing : olo]FAe wpzte =4 ZHHw vpzdd

(Analogue Signal Out : DC 075V, 0720mA)

GES;SIJ,EI

Hﬁliu..,,‘l
T 2 Ag
R s o
Air{cushiony 3 \
I MR- .
Ti-'l» D W —

_ uj'%i.’-u JI‘%:'ITE"]

I3 3.2.19 Ao FARE A =D Aojuk LA
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= A ilally CRL=

2. Gas spring®| &8 & 21715104
7I0|EHE HOFMH XXEE 0|F

NS
SEEIE
Y

1 . =

4. 002 M0 278 Z5H0] SA
20| 9 @3 =X

2
ki
ihd
&

- Gas spring®] 7] ¢ge wet ool A Hd FAF Al QVbEE sk ATV Eep A BE
gas spring®] %7] ¢4 P_s& 0.2 MPat-H 0.35 MPaz® WH3}A|7]THA] dlolH #H3t
- 7} gas spring®] Z7] el whel, o]l 17bE = bl e load cell®] 17} st

Lifting force (kgf)

T B9 dolH® HAdtete] A% A 22bar: ool FA Tkt Al oo FA & AL
A 6258 RFT = Y Aoz =3
- 629 Rk A Ao oo FHL 8 mm el JHsE sow 37
- 6289 B A Al ool F M AREE F32 oF 620 L/mino® 54
- wEkd F 6719 Sl FAE o) gt EdsE Y dolFAL A Aol oF 372 kN
o e FAT F ALe A9
7,000 - 650 -
.
6,000 - P 2 . 600 A :
¥ E 550 v
5,000 ¥ = b
1 7 @ = <1
4,000 - g ™ 450 o +
rs > P -
3,000 * =) 400-. : ~1
’ Iz 350 ]
2,000 - A PR
s 300 - !
1,000 250 -

06 08 10 12 14 16 18 20 22 06 08 10 12 14 16 18 20 22
Pressure (bar) Pressure (bar)

9 3.2.22 ofFARE Y48 2 ARAFH Y=
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Surface material

7% 3.2.26 vhed Al Ao wE vl ol
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3. do]F A Transporter AA/AZ 2 543

(1) ollo]5+4 Transporter A 7l/A 2
o o] £ A Transporter -3

- Transporter®] &ti-ol 4759 oo FAE F=eto] Al AFAFelA -5 Fe] &
S EFA T F UARE e v (A 6719 dlFAA A THs)

- olo] HEHMAAN FHEHE GHS T /1] G 2™V E o] &ato] 4 dojF Al #F
A Wi F AEE She A" 7F

Aefst 7tz A2 T3l 8749 AaEE Aol $H=S AA &

L
i, AT $A4Y W ALeA o] F F AR AA

fu

[] olo]5 A Transporter 2 Al/A| =}

- Frame< S'Pipe (125x75)2 AF&3}e] transporter?] ZAlS %< (AA : SS41)
- Transporter® T4 : 3500mmx*2800mm*960mm
- A as AAFYE(SS4)E AHE §

o

i

= i |

19 3.2.30 o|oJFA Transporter A A3
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E523} 3tono] sk 600mm H 9 ool FAR
GG o] &3 1tonelste] 300mmw <] ol of F41 9]

[J Full Torus Type2 FAAA 300mm¥=) 2 24 A=A 223 A7

wRE 0 AN A Ao FF UL 18 Shar
TRHGYS AAste] 27 dolFH BEI A5 L A4, FE, 59 WAF 1l YA
g AN

O Full Torus ol

x

t
i
L
ot
>
>
2

Air In Let

Air Film

Pressure

Landing Bellow
Zone pad Element
1% 3.3.1 Full Torus Bellow 4 ¥ #% /1y
- Back Plate 9] &7] =47 128 %3519 Bellow Element Air hole ¥ Pressure Zone W=
d=37 A7

- Bellow W 2745, Floord ¥ Bellows HZ 32| Sealing 4

- Pressure Zone W¢| &7|% 45, Load Lifting % Floor
- 7l 24 ¥4 9 CFD

HE=E Air Film 34

3 THLE A5 2H

& T 7z
S

Lo

.]
%
F% 5o % AAE 53

©)

oft
%,

FEAE AT Fakxd R Ag A=

- Design Calculations for Base Plate
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L = 310mm, b = 310mm, w = 10000N

o, = 152Mpa

312
D306

alg

- AR we Base Plate o] 1274 Ex¥u=a F7= v}

dlo
A=
N
N
-0,
(A
2
i

® N . =wl’/8=60.063<10°N « mm

I=0bt*/12 = 25.83t>mm*

Alloy Temper Tensile Thermal Conductivity?
Tensile Strength Yield Strength

I NN IRCSI SCTZN S I I
5052-0 193 28 89.6 13 25% 960
5052-H32 228 33 193 28 12% 960
6061-T4 255 37 152 22 23% 1070
6061-T6 345 50 290 42 13% 1160

o)) = (M, /D) < (t/2)
t= 2.778mm

- Bese Plate Thickness &= “37] A4t 2l 3mm= A4

=

- Design Calculations for Air Bellows Dimension
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® 1/:5000NV,10000V
D :250mm

P= W/A=5000/(r/4)x 250> = 0.1019 N/ mm?>
= 0.10N/mm?* = 0.1 Mpa
P=W/A=10000/(r/4) % 250> = 0.204N/mm?
= 0.20NV/mm* = 0.2 Mpa

|«

1% 3.3.2 Toroidal shaped Pressure vessel

® r=21.21mm

R, =125bmm

oy = T4 -390.345Mpa

oy = HT530.69Mpa
a,0,¢, 2 AAE S sty

0,¢; =1/2=10.605mm
a0, =r=21.21mm

Pythagoras Azl ¢ste] ca; % 0

(alol )2 = (olcl )2 + (clal )2
ca; = 18.3Tmm

sinf = c,a;/a,0, = 0.866
6=59.99

® Hoop stress ¥

(&1

01

T4 o, (WS P 0.2Mpa , t:lmm)
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0y = (prQRO)—i— (rsind)/ (QtRO) + (rsind)

t=1mm
oy = 4.02N/mm’ = 4.02Mpa

o Y YA Adl (Q-a): R

R=R,+ (rsinf) = 143.17mm

® =2x%% o (Wt P:02Mpa,t: lmm 7]5)

[(o15in0)/ R+ (o5/7) = (p/t)
o, = 1.72N/mm* = 1.72 Mpa

® u}z}A Torus Bellow ¥ F7 t&

1

Imm oo 2 AA Y Fabric + Cr,NR %+ Urethane
AL 2AE QGG EE A5892] 59 Q1 20.04Mpa ©7F= 1T

o= 1L

— Design Calculations for Air flow Rate

® Air Bellows W ¢

e FA

® Air Levitation Flow Rate @

max

Quax = (237.6/7) < (ACP/\/T))

A =EEHdds
= 232.05!/min P=Av 3 (P+1.03323kg/cm?)
C= =A% (100% = 1)
T, =4a 2% (t+273)

r= H =% (1.2kg/cm?)

O CFD Simulation ¥ Stress, Strain ,strength 2]
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® o F4FT WA 7EY YdE4A 2 CFD Simulation
> Supply Air Pressure : 601.325kpa (% o) $+293.2K)
> 7] EE 0 o171 101.325kpa

> Air Film Thickness : 4 50um ~ W 100um

AIR CUSHION-ii30.SLDASM [ii]
- 574370.51 250000
. 50670587
L 437041.24
- 368376.60
- 20971196
- 20433 ‘
- 16238268 | |

- 8371805 o000
- 2506342
-13811.22
Pressure [Pal

245000

Pressure (Pa)

]
T
|
L

CutPlot1. contours w

230000 }

225000

73 3.3.4 300mm Pressure Distribution

AIR CUSHION-ii30.SLDASM [ii]

- 359.512 2
F 199.583
300
- 230674

- 179.736

- 119.837

59.919

]

0
velocity fmfs]

Veladty (m/s)

Flow Trajectories 2

Length (m)

a3 3.3.5 300mm Flow Trajectories & Velocity

® 4537 FFUE dkg/em’71EEH Al Bellow Wl Lifting F 94 ® 2 2.35kg/cm’ 2= 4] 5]
F

Fom EE F 7]¥ Normal Velocity2] A% 150m/s= A A F 3531/min & 7145
2
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> 7 HEELSE Sk 1 12500V
> Bellows W%} : 201.325kpa

> Bellows Rubber Tensile Strength @ 4.02Mpa

von Mises (N/m"2)
10,714,856.0

120

9,822,124.0
| 5929,280,0

100

_ 50364555
L 71438215
| 5,250,7875

80

5,357,955.0
4,465,118,0
5,572,284.8
| 26794505 60 -

1,785,616.3
693,782.1

8478 40 -

20

53
105
157
209
261
313
365
17
469
521
573
625
677
729
781
833
885
937
989

1041

19 3.3.6 300mm Bellow Rubber Stress
> Bellow A 98 2e&d 7FEAgFoA Wy 92 SHFo] dojurn Hu

96.4kg/cm? Bt 44.236kg/cm® & SHEILTE BN S

O Lifting Heighte] A&

UZ {mm)}
168502
l -1.131e*00
| ~2.278e+00
. *3.427e*00

. ~457Se+00
h | 57220000

~6.870e+00
-6.018e+00
=8.1688+00

=1.051e+0

=1, 14601
-1.261e*01
=1.376e*01

1% 3.3.7 Lifting Height &4

- Lifting Height 4}= Strain Simulation
7R Rs 27 0 oNBellow W38 715)
Bellows WS ' 201.325kpa

Bellows Rubber Tensile Strength : 4.02Mpa

Bellow 7] 1L @ H (20mm)

>
>
>
> 7] EE Qe
>
> Bellow 7% © hmm
>

Floor A=W =%

Y
ki
o,
[
Q
S
151
ulles
z
(@]
=)

A
- Bellows Rubber 1874 %= % @4 7+ vtd™ 14 2319 Bellows 4537 $3 &
a2Este] A Bl Ay 71FI H:20mm A 13.76mmAF Fo] AEH W A AP GA 9]
Bellows?] vl 14 x7 2 Air Film &7 Al Bellows ®8 %71 S/ A& 74<h ®
& 1 15mm~ 9GS AAste] A AA w3
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(2) T4 oFa AAH mE2 AZE A=
(] Air Cushion Bellows 37 AZ(300mm ©]3} % 600mm ©|s}+ )

O Full Torus Bellow Standard Type

29 3.3.8 Full Torus Bellow Standard Type &%+

- Back Plate Air 33 Hole 17§14, Bellow Air &3 Hole 17§14 2 Al 6061 Back Plate 2
Cr+ Fabric Rubber Bellows & T4

[ab)

gt
'__aw
1
F il _\-F‘L.h_ﬁk"“‘hr_-
Ll

oe L§
!
—
(ags
w )
— g
- a4
1 5.5 01 - " i
ALAA AAAE {Bariny
# 1 P == .. | =
= e
e L TP S
¥
% =T
e srm T s i HYOGWaNG ¢ F 3
T T O = e mraar | AR FACATIVG PAD
£ F. T TAARE TR TN £ Ser ] 13 Joumee] N P T =T
aa L PR ey ey ey sy
- § v | & =y 1583 -C00 30—
= é —_ e ——iad cne | Fr ["PURLLTORE 83~ 200500 4

229 3.3.9 300mm Full Torus Bellows standard type AA %=

O Full Torus Bellow Center Supply Type

1% 3.3.10 Full Torus Bellow Supply Type @d%+

- Back Plate Air &5 Center Hole 174, Air 3% Sealing Bellows 174 % Al 061 Back
Plate ¥ Cr+ Fabric Rubber Bellows, Air #4] Adapter Ring®o. 2 4
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e LALEE 242005 B R 3 I e it —

fad T
- E_..F.,. Tim et [

29 3.3.11 300mm Full Torus Bellows Center Supply type ZA%=

O Full Torus Bellow Gap Free Type

19 3.3.12 Full Torus Bellow Gap Free Type

- Back Plate Air &5 Hole 17§24, Bellows Air &3 Hole 1704 2 Al 6061 Back Plate

Cr+ Fabric Rubber Bellows, 3} Porous Sheet A% o =2 FA%® ulet 249 Gap

Hole =z &

4g Sste] merd

|
# D300 - MOLDING, BASIC, 1 HOLE, PORUS
 onc
W. Y 3 T * Y ) ]
LS E ®
s 1 Eri
L] " L
g o
-
%o o . | . e &% |
| —
Pl
BECTICN A=
']
[ i
[ p—— seccearmn | WAL funusrace [near
| wais asaacpiare [wens-smesreans fanee | o
! FULL TORUE LRI
| 3 [wosa-pana-nrareER | woue-seeiaeaes acmen| 4 —.
s o] rewromun  Jacs-mewer | oo | o i
Qe Ty )
fRe . S 2
I AARE BHECOY Y ¥ : HYOGwanG/
— preren mestarmn
'\::".-.LI K .‘...I 1 Jsnerm] PR
LT S TR Pt Taes T
= ."2' == = — ,.,,.,|QM,. !0“,.| | i LT SR TTELA RS E
T

29 3.3.13 300mm Full Torus Gap Free type A%
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(] Air Cushion Bellows A] &3#29] Az}

O Full Torus Type 7]+ =4l

o,
Ae
ki
'

- 300mm % 600mm Air Cushion Module®] A A% 742 2 =)=}

1% 3.3.14 Full Torus Type A%

[ Air Cushion Pad

[ Base Plate Stopper ]

19 3.3.15 Full Torus Type F3l%=

_91_



# D300 - MOLDING. BASIC. 1 HOLE

e
f-‘nl-‘:-'_ ::: P -‘E 'lmn-rfm-_— Sdel con® 3 el ,@- ]l
0 - i) B
B rrm e |
s i — i
19 3.3.16 Full Torus Type =W
A

[Air Pad®} Base Plate ALO] ] [Stopper?} Base Plate MOI]

2K M = Bolting 21}

[

Air Pad 2501 ALO)
H=H H=

[

Air Pad2} Base Plate ALO] Stopper$l Base Plate AlO]
HEM = Bolting 2%

Air Pad 2HH A}O)
SEDEE

a3 3.3.17 Full Torus Type AF +FX%=

_92_




toE
e T

v petpmiih;

T

1] .2: :ag“ a S— ey FRT
et

TREEE il HYOGWaNG ¢ =1 —

BT T TERE T i oweerr | o WL D3 E- TiFET
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T m g 151 KK Al Lite LAkt

219 3.3.18 Full Torus Type A% 918 %=

O Full Torus Center Supply Type 74 % =4

- ¢tAT FHE HFES 93 Air Cushion Bearing®] A A% 7 2 =)z}

18] 3.3.19 Full Torus Center Supply Type A]A%
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[ #27 Center Plate

[ #3 Center Plate L #1 Center Plate

Bellows

[ Air Cushion Pad

[ Base Plate Stopper

9 3.3.20 Full Torus Center Supply Type 3%

[

# D300 - MOLDING, CENTER BLOCK

'."6'_5_'_'*&
® :

BECTION A-A

a.‘:; =

v‘ CHmrT DETAIL B
l‘lli |; :L j: : ﬁ“- . BCALE 11
T T T T Y dAos saE cosw 2 \@ % I,{meanﬁ'lg_ -
:-;: m ':f - P (A e .l:'::.:g'r = A FLDATRIG, PAD
as P L pl = _{'::': E":‘: — I“" “<HAB14-02Z103-0-D

: e
18] 3.3.21 Full Torus Center Supply Type =W
S
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TA HA

[ Air Pad®} Base Plate A}O] ] [

Stopper®} Base Plate AFO|
Bolting &gt

Air Pad@} Center Plate ALO|
Bolting A%t

A M

[ Air Pad®} Base Plate AFO| ] [

Bolting 2%t

| e
=== 1

Stopper?} Base Plate ARO| ]

Alr Pad@} Center Plate )\t-0|
Bolting Z ¢t

a2 3.3.22 Full Torus Type AZ X%

L

2R LT sEEn

_—_———— s

= M
!l

]

EEFREEGERR|
EEFFRERERENED

HYOGWANG 7= =

s %Imwi lulul -

F::

a9 3.3.23 Full Torus Type A2t 9=

A 2F Bl A 2y
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- FAR o AAE A

- Fabric insert Sheetd Air Cushion PadA &S $3F 53 A%+

% 3.3.25 7 2 €3 2 Supply Bellow Mold

713 3.3.26 Sheet #A|¢ E3 Blade

O AIR Floating PAD #1% 2] %5
- 7Hr A

1. 7Fez4

2. Efolo] ZEX] A 4000

3.k =3 s dle=dl 15t A2 220 & A F

A ZPA2dAT 160C° x 254
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=zt

19 3.3.27 Fabric insert Sheet ¢
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1% 3.3.28 Fabric insert Sheet @&l 93k A|zE WA E

Y
O DI ST ()

1
! |
J malaa
Y - / 00 -
\_\\ ED
¥ -
Sl ; Pl AETR 5T
"‘k‘\_\_ o
s Ty
]
i HYE FWaNS Co LTE
F%T: N &

19 3.3.29 Fabric insert Sheet ¢F&tell 93k A 23E =

@) ;q] A} H]—H‘g

O

719 3.3.30 Fabric insert Sheet 942l ]33k A& A2 Haf =
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1% 3.3.31 Fabric insert Sheet &
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=

- o] 1ES Base Plate9} ¥4 Z3g (K7 Plate

st
el
!
s

mK

o3

A

(300mm % 600mmr+=)

A

[l Fabric insert Sheet®] <

A @ CR + Fabric 0.9t(Chip iL%-)

B : PU + Fabric 1t

STM D412

;A

: Universal Testing Machine

500mm/min
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O Al Al®
SIZI Rt K38 AleY AENH ALEE AEE A EAE
A Koptri-1560098-1 B
8 Koptri-1560098-2 H
=
O A4
BEAS s e 1T
NEY Fun visly %) ol B {MPa) (%)
1 18,75 44 56 1 BB.30 18.24
2 2133 4038 2 8967 18,84
3 23.28 45.24 3 84,36 8.84
Koptri~1560098~1 Kopiri-1560098-2
SD 177 2.64 50 818 2.4
CW(%] g.24 609 cvi%el 3.5t 1.64
g 21.46 4389 LE] 80.78 18.57
38 - Og e da 3% 1-2. oS 28
Asmn o
=[] s it
1 [t )
A 141 000
s [0 1)
il ] 1 t 122 0
1ha s o)
-
s
o PR -r
— am | _:j".
Bt
G S o |
e o
[ T L ! e F L 1!
i im i wm nm 1 ] il wm o ae LT} am E3 ] am 5m e .1 3 L 1} nm nm =sm @
Fen]¥) Sy

5D : Standard deviation E0 ! Btandard deviation

GV : Coeflicient of varlation=(5D/averageix 100

[] Air Cushion Bellow Element A| €% 7}

O Al&d37F A : Air Cushion Pad %3t A 54

- ®300 Air cushion®] sF=(¢=)E 718t Air cushion®

cushion % H2E Data®] gx A|ZEo tist 5 54

4 AR A

Ao

GV Coefficien of variation=[8D/averagelx1 00

- 7} AM oA A Datag 54 A/D AHEE 713 PCE AF.

- 100 -



<MH ZHEM M E > <OFE0| -A/DHH Ef-» <PCHEE HHE-»

19 3.3.32 10tond Air Cushion Test Machine

- 0 ton~ 10Ton 7}¢, Air Cushion Bearing ¢ W<¢f, 828 ®HQ % 5= 4, AF
kel 54 Datastrsto] A st /S 91k AlEwolAd st HluEAS 93 Ay

o]
=i

- Air Cushion Bearing®-9] odlo]dw 2 AGFA, F¢ Zdl~ 5 F47]7] EManual Test
A AJske]) Air Cushion W<, # %, F8t&F, W9 59 Datas 2 Al Monitering 2 47,

A8 4= 9)S. E3H Air Bearing 2 Floor Condition & #7}8}7] 93 undulation, step,

ERIE
Wk 2 59 Data 9, 23 ¥ AAE A7 BAG

O =4 Device

PRESSURE SWITCHUISE30A-C6L-C-MLB) - SMC - &%(075V)

- LOADCELL(CBES-10T),LOADCELL INDICATOR(BS-7220) - BONGSHIN, x(10ton),
=9 (4720mA)

- FLOW SENSOR(PFMB7102-04-C-MR) - SMC - =¥ (4720mA)
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- Air Cushion System

- Tours 300D -> 300%300mm

- Tours 600D -> 600+600mm

- JEF2A WA RDP - 100S,100mm,= 0.1% F.S.) - =t - Z=(075V), Stroke
100mm(+ 0.1% F.S.)

O
>
o
ol

=2
H

I
>

5 Air cushiono] ¢4=(P1)S 0.0470.05MpaAle] 2 ¢+8S &¢ FAS HEQIt),
- 35 Air Padel ¢=E€(P2)S 0.02Mpa ¥ S #3814 Air Pad®]l *°](mm),FAl(kg), = (L/m)

=4

o
e

- 3% Air Padgt#(P2)o] 0.1Mpa°ld HS AldlE= 001Mpa 2 SE314 Air Pad?] 0]

(mm), Al (kg),F F(L/m< 4.

O =4 Data
@D Tours 300D (CR + Fabric,UR+Fabric)
- =4 Data % Chart

== = 5 30
1 op42 | nooo 0 o 0 20 _M_M\ ——h
2 | opas | oo2o [ 36 0 0 -
e B B g e ©
4|00 | oo 03 300 o 0@0&90@900 \30 \‘?° {,p o '» 'f"

5 | oo | ooso 5 a7 0

6 | oms | naco 99 514 [

7 |ooso |ene | 1S 557 0 1500

8 | o052 | maz0 13 601 80 | ..‘_'r'

9 |ooss | a3z 149 16 114 1000 1 ]
10 | ooss | o140 159 685 140 scb l M

W [ s e | W | /

12 | poss | oaeo 1 75 197 o4 e R

13 | 0ose | oaro 20 215 250 H o e ] (3 &

1 | oo |om0 | 23 #1 317 FFSE e‘pe« &

15 |obez [Toase | EEs 86 403 - ~ — —
15 | ooe2 | 0200 % 958 426 —

17 |ooeo [ee | 102 420 s ) o
18 | 000 | 0000 2 1o e L

19 [oto Joxo | 29 L 78, 200

0 [ o3 [ o208 15 1144 140 s
30 | o1 | 0a0s | 125 1200 3 o “*m[__c": ____________ '\_,\

an | oae | o215 1 1268 0

@Q&QQ@ 0‘96‘506&"094\00@0%&0‘\'&31&

o
o,
l=Jl
i
ne)
H
o
©
¢
N
8
3
il
4
s
8
3
lo

- 2743 Data 2Bar,3t% 1000kg7|#=o& 29

lifting =ol& R

@ Tours 300S
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& O0|(mm)

TR (LM,

- =2 Data % Chart
1 0 01 12271 6123
2 0.021 0.7 24,541 6123 | .
3 0.04 09 147247 12.246
4 0.059 49 257.682 6123 | 20 |
5 0.08 5.7 380.388 12248 | ,; | —
6 0101 218 417.2 214.308 |
7 0.11 223 466282 251046 | °
8 012 226 515365 281662 |
9 0.131 227 601.259 336.769 |
10 0,141 228 650341 373508 |
11 0.15 231] 736235 422492 |
12 0.16 235 822129 453.108 | 150
13 0171 235 908024 arigr | |
14 0181 235 932,565 495.969
15 0,189 234 969.376 514.333: 500 — 2 3ka)
16 0.2 237 1006188 544954 |
17 0.206 239 1043 5’3?.2‘ :
-500
|
|
: 800
: 400 |
200
|
| 0 eyt T T T
| -200 P mﬁxﬁ.\?’? -a';’b{‘%.ﬁf»q‘nf ﬁ{_‘«aﬂ
7(178] .ﬁ_xg
2HE =y 2R Ay A4

ot

o
T =1
- Air Cushion®l|

Smm

AW 3} Padibol el

B\

L
A

5 A
Thin Plate(0.05,0.09mm)E

thickness &4 ¥

- 103 -

0.1¢]3}2] floating




@ Tours 600D

- =272 Data % Chart

-m-mmm h
i -0.001 0 039@ 24541 (mm)
2 0031 0021 220871 73,4?7 30
3 0031 0039 527635 ” —_—
4 0032 0061 L 932.565 /
5 0043 008 1177976 | 306154 | | ] e
5 0.043 0.099 1447979 416363 | O TTT T T
i 0.044 011 2 1656529 47716 8883832333385 3°8R
8 0.046 0.12 1766965 514.338
9 0046 013 18774 569.446
10 0071 0141 2135.082 636.8 w(Ke)
1 0073 0.149 2208.706 -68‘5 785 | 4000
12 0.076 0.16 2429576 A000 /"’
13 0078 017 7 2552282 2000
14 008 0179 2724071 1m0 // —=
15 9‘084 9‘19 2939*4 9 c:l-—clcnl-—clmlcnl-—clﬂlml-—clmlmlhlmlmlqlml
16 ooss 02 2994024 o0 EEEeEessEeegs 8
17 0142 0208 3 3251706
Q(L/m)
1500
1000 /
500 ’_/—— e O L1}
0 C)I-—GICnIHImImIHININIHIU\ILDIT‘-\IU\IU\Ir\llml
8882823333353 55°a
- Z4Data w4133 7}
- 243} Data 2Bar,3l5 3600kg7] 7+ o2 ~3HS nHlusHA o] 2728mm=E =4 F

. 27745 | )
...... 1‘? |. VIR {i’iéz} | = 2&@3 Fyadva bl | | 1{}2_3
- 32374 =4
Air Cushion®l] 2=E13X T3 2ulsg A3 A4

10mm
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E Ag=4 ZAZ A2, Air Cushiond] ¢F&7] 9 7PARSIES Ql7lsle] 7}
Hketgo] W ooFA mEURe 4 L8 $FFVE A A Torus300DS}

Torus 300S<S Hoj7Hibels  lton¥ =72 F 4267 5451/min ©] 22 600mm+ = o 7}

(1) 300mm % 60mm Air Cushion Test Machine | %}

O System A @ S4 % (Air Cushion 300mm~600mm)

Al =

071—?:]]_ J—TL o O

m\
ol

- Dry Air : Supply Air Pressure : Zbar
- Pneumatic Control W2]: Regulator Manual Control w2l
— Pressure Sensing : Air Cushion Bearing with Floor ¢t Sensing %
Tube in Pressure Sensing, Data 2 A 7F &8 2 A%
(Analogue Signal Out : DC 075V, 0720mA)
- Flow Sensing : Air Cushion Bearing®] Air A&X#% Data At % 2 A%
(Analogue Signal Out : DC 075V, 0720mA)
- Gas Spring Control : Air Buffer Wte] 2AA17 &2 2 A%
Max : 8ton w (4ton x 2ea)
(Analogue Signal Out : DC 075V, 0720mA)

O Hydraulic Press : Manual Pumping control, 53+ A A &4,
F5E7 7]% (Cylinder 5ton ¥ x 2ea)

O F3td5 =4 : Load cell ¥3}=%4, Normal (10Ton) lkg©$|
(Analogue Signal Out, 0720mA)

O Air Cushion ¥¢] : LVDT %4 (0.lmm ©9])
(Analogue Signal Out : DC 075V, 0720mA)

O Y Axis Table A%

- %82 Manual %, Ball Screw

- % : Normal 10ton W 3} ®loj& ++% |, Max 20Ton™
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@)

Measurement - A}oF

Air Bearing : Pressure Sensor 1( Floor ), Pressure 2(PAD)

Manual %

Load cell . Loadcell + Amp

A= Aol Flow Meter, LVDT =¥ + AD Converter

Gas Spring : Pressure Sensor 1(L), Pressure 2(R) Manual 3 #|o]
FA1H2 0 =2 Module Data B4 (RS 232 / 485, Ethernet %)
Data %% % 3¢ : Test Real Time Data Monitoring 2 Data # %

(Sensor# + AD convert + PC(usb Port) + Monitor)
A Datad Excel 59 A8 &8 715 4

$-8& Program : Data

L]

#2418 Program, Data

Micom Board

#1 Ram Unit

[ #1 Air Spring

A8 Ul +4 AD Coverter&

[ AR sprING eret %51 | [#2 Ram Unit |

/[ #2 Air Spring

T

?_.

1

L(________

ﬁl?

dol

| /'5

Ny rﬁq?-

iz

11
| ARPAD U5 e =5 |/

O Micom Board

= 3.

\{ Load Cell ]

3.33 A% Layout
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o5l

PR He=maen] SEETT Ereamm]
= B = F 4
o 8 i z E v
Z 2 —
g g g g
u T a bl
) [ [ -

Ay
vosz
S
F——anta
vosz
[

L'Lf?"ﬁ-.w H;nH B i T
MEPI00 - |
| |

' g

Ao

Rev3)

1% 3.3.34 Micom Board Schematic

2% 3.3.35 Micom Board Wiring

- Input : 6ch (A0TA3; A (075V), AATA5;, AF(AmA™20mA))
- Output : RS232 el & PCe E41(USB Type)
- Ao ol e AEE UAE s W] RS-232 Ao R

el
ZAFE ol Datas dA%$3t= AD Converter Board.

O Stage
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19 3.3.36 Stage

}% 8ton™ max 10ton

)

o
Njo
—
fite)

olo
)

max. 1.6ton

==
5

3t

B
-
oo

£

2}

Air Cushion

=
=

g H At

¢}

io] &

©

Air Film

o

3

- Air Cushion

& Stage

O Software

] 7}

s

7

=4

Data A7,

Fal

J|

oA ¥WE2 #7], Monitoring

[e=]
>

PC <

ol
=

- Data®4

o9 3.3.37 A A|ZF Data =9
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T
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T
) oa - ',,_w-| e o
= PR .
i T I —
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A { | R
4 " " & e
e s % Rt [ et | iy | iy
1 AT

719 3.3.38 Data Processing 34

& UIB-031ABT ~OF =1 0.}-" tag,
k’tl UMWY (| o) (00)0 s 0 iktl:
Korea Testing Laboratory

s v
AP,
Pagge of Pages G

Al 8 A 3} (Test Results)

L. ANE AL
< Al ¥ ¥ AIR PAD TESTER
O AR YA (F) W
<O % 9l 9 : None
O AEWF : None
O NUFA : A7) % M AT A R16392 82 (4%)

AR#l 1. Air pad tester
2. AL EEAN|

A ZHI R H 28 AL gl A Z171M & Atz o) el =t &7
Deseription Manufacturer and Model | Serial Number | LN due date of  Calibration
next calibration Laboratory
B =47 A7) BONGSHIN / CBES—10t (OB.0TKN) | Q46648 2020, 05, 24 KTL
3. Mgy

1) Air pad #9E(ift) 55 : 2122 8.7 wiel o), &8 Aif pad testoro] w5 =
031487 -02-1) & %2 & Air padel 2312 Ql7lsbo] Hek(lif) o] Mgl w8 &
oFf O % 35 M= =4 % AL volslel WA E EABAULL £ Air padst

el dES Tol olEsls oS #A2 shsivh
4. N@AH

FAgE Sk i
: A{';ripad ;%t(lin;%“ : 10736 kN - _'ﬁ’a‘ &

—
FP204—-02-02

vy

(2) ol FA 28 A8 F7FE FAAA R AIE

[] dlo]F+4 Bl|~E Turn Table (6ton °]3} &)
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O Air Cushion Bearing®ll &7]1& FT9Y3}9] Top Frame¥ Air Cushion A}ole] Air Film 374.

Geared MotorE A5 A7 Worm Gear BoxE %3] Top Frameg 3| A A 7] &= #d] <],

TOP PLATE

TOP FRAME

GEAR BOX

BASE FRAME

AIR FLOATING
UNIT

N

1% 3.3.40 6ton F Turn table
O 6ton & Air Cushion Test Turn Table #| %+ ++24

- Air Cushion Bearing (#300mm) AFSF
- &&= 2bar
- 3 83}%  6000kg (6 Air Cushion Module)

- &7]A4] % 0 800 1/min

Conneacting
Hose

Air Supply
Hose

Lock n's A

Valve / /

Centrol Unit for 7 =
6 Air Cushion

= [ 6 Air Cushion Module

217 3.3.41 test Air cushion Module T4

O 6ton ¥ Air Cushion Test Turn Table A &% 7}
- AR (AHE-& 2 -3}

- Air Cushion®] < 53 #H7} (Air Film 84 4% Al

s
SN—"

h
- Table 3 A A2l Air Cushion Pad®] W3 9 nx o}

o,
N
e}
re
Apx
rII.
Je
>
o

- F-3} Lifting 59 #7F (A% w5 Al E)
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O ROTARY AIR CUSHION A& & x

% 3.3.42 Rotary Air Cushion 74 %

1) Motor : 750W 7] 2¥. 34 REZ 9198 did ue} 4o oz 343
2) Air Pad : @300 Air Pad 67] &#%. Load DeckE F74A1%.

3) Gear Box : 40 : 1 H] &2 7&7]2 Motor7} 34 £=E &AL S7Hg
4) Load Deck : Rotary Air Cushionol] &4d& A 2 3 HE 7153
5) Motor Control Switch : A9 29X &2 Load Decke] #F Tt $3dS 3 & e ~9)
A].

6) Pad Air Valve : Z} Air Padell &719<S %A 3+ Valve.

7) Main Air Valve : Z} Air Pad Valveol] ¢35

uls
£
ot
o
BN
5

ol

O ROTARY AIR CUSHION ¥4 2 3] Test

7128 3.3.43 Rotary Air Cushion ¥4} o] A]g

- Load Deckell 1tong ZAA & Z+ Air Padel 1Bar® &71¢<S 7} Load Deck”}H0.1mm

= B
Ar 4

ot

- 11 -



EAld 49, air Cushion®] %t
PeEtda da FA F3re
% 45tonQ ¥4 A7t 7bsst

(] 10Ton °] & oo} 74 2& X194 Deck A% A¥

O Deck Frame % Air Cushion Mount

13 3.3.45 A} Frame

- W] : 100x100x6t AMzZbafo] = 5t A ZF
- Air Cushion Mount : 20t 73

- A TxE
- 12 -



O Air Cushion

- @300 Air Cushion : Load Capacity 1200kg/ea at 2bar (°]&X%]) : 950kg/ea at 2bar (2 &
A

- @600 Air Cushion : Load Capacity 3700kg/ea at 2bar (©]&X%]) 7000kg/ea at 4bar (°o]&
2]) : 3000kg/ea at 2bar (& *])

- @300 @600 2782] Mode® “32ko] 7Fs3l™ S+ Modet % 6709 Air Pad7} 22

2300 109 oF 1ton®] #4 7Is& 7FA™ 2600= 119 oF 3tons +74 7t

O Air Pad & Load cell : @3003 @6005 A &2 7Fsst™ Air Pad $19) Load cello] %

250 A7) FAT 54,

19 3.3.47 Air Utility

- linch Main Connector, 1/2inch Regulator 6ea (for Air Cushion), 1/2inch Regulator 2Zea
(for Air Spring)
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[] Push/Pull Tractor (A1 ¥ Test = 5&)

O Push/Pull Tractor T4

- 750W+ Air Motor &, 42

1
Button Z&gto =z #H/Ex %A,

- Air Spring© 2 £35S Jlete] AALE =9

==
s
- A AdHS 54T Load cell A4

Al
REGULATOR

1% 3.3.48 Push/Pull Tractor 74

O Push/Pull Tractor 45

- Air Motor 4% : KDHoist KVM10-K
> QOutput 750W, Revolution 1900rpm, Torque 4.0Nm at 5.0kgf/cr
> Output 900W, Revolution 1900rpm, Torque 49Nm at 6.0kgf/cr

- 7+%7] A% @ SEJINIGB XF045-42-C2-NF (7F<454H]:1/42)

> Rated Output Torque = 64Nm / Peak Torque = 180Nm

> Rated Input Speed = 3000rpm / Max Input Speed = 5000rpm
> Radial Load = 3972N(at 100rpm) / 2540N(at 200rpm)

- Air Spring A5 : Firestone 110B

> ) x}7F Al 7] A ZAEE Air Springd] 4E =34 A3 oF 0.2MPa

> A 2WEZE 2)A Air Springo] ¢F 02MPa®] 94¥ES 73S
Aol 7Hl A= F2 ste oF 180kgf &2  dixte} HAAE

95ton ¢ ZAA AARFAHL =3

1



MOTE: A bead plate part is shown. Thas part ¢

also avaidahle

Al D0 el O B Ras P e

==

= =

0o
aon
0076
0om

008

0088
0142

u
with boad rings. Balis are not included.
Soe mges B-10 lor eaplanation.

a1
017
019
02
0208

17 3.3.50 Air Cushion 3

Air Spring $13 %0| %f6em
= Air Spring & #0| 113cm

VOLUME CU IN. x 10
= T

||||||||||||

(399 24541
L% 220871
94 5045
4581 932565
2136 1117976
DO 79N
152 1656529
24451 1766965
#15 1874
25548 135082
2580 2008.106
BT M5Th
67 B5um
1046 27071
765 204
20745 208404

2443 L6 10867,

1=
L
8

BA7.846
s
B94.062

Air Spring 9|
4 113em = 4.46in

g Qw3 v 24
=74 29 3
QlL/m)
1560
il —
- -_'_F'-
[T ___,_,_.-—"
e
BEEREBERICIIRVEIRCITR TN
wi(kg)
ALEI
it S
—I-_'-'-
i e
[T J--'-H_
. .,""-r
oo 4 1.0 R0 TNV RIR RN N
h{mm]
m
m j -
il
-
B3 8 &% & F 0 OIIZIAIEINIRTT
al's¥ 54 Data
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O dd ¥

- Air Cushion Transporterdl] 2 A& =50 °F 6tone =& A+

- Air Cushion Transporter 2 A5l 6tone] 2% A, FAF 2 Ha =4,

b

- Air Cushion Transporter®] H4F o] =4,

mlo
Ay
o2l
o

- Air Cushion TransporterZS Air Tractor 2 <12 7A<el#
O A3 &

- A7l A& 500kg® 1000kg 7huk -3}

a3 3.3.51 AAF-3H1tond, 500KgH)

O Air Cushion Transporter®] 4ton¥ 6ton¥} FAFAE 9 Ha=A =4
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- @600 Air pads= 10 7 Ad A A3 % 7|+ 2bard W 2F 3tone] A 27.7mm
A oEolel A3 A& V]Ee® dto] Pad AME 4

i

], AAF-3F 6ton FAAIHAI}  oF

IBmm7t SFAE A o] & HAFe= 14d Pad NE A FFAEA 2w g600 7] °oF

R |

il

tono 2 47042 Al 12ton A A7Ms 2 FAFEo] 25730mmeolut A A F-sto] upe} FFEol
S} Pad Wl fFETWA ] A5 WEE o] ¢

Y

g2 543

O Air Tractor - €19 A

S
e
Y
r (o]
1
—
()

724

— Tractor® 791 A] ofg] 283} e AF A= A F s

@ Air Tractor®] Moving plate stick®] Air Cushion Transportere} 23t 2 A= oF
© Tractor®] Moving plate stick®] Air Cushion Transporter®} A& % 7] ¢8| Air Spring
o Air ¥+.

© AJQ8S A3 ¥8) FHE Load cell2 Tractor?} Air Cushion Transporter® 14.

19 3.3.54 Air Tractor A3

obell 1¥-& Air Tractord} Abgo] 719l shi= AR o2 A1 Al ANHS =Hel7] 95t
Air Tractordl 17 Load cell& Air Tractor®] etol] AX|ste] ANY A3 o 209

A9d @ NEew sa AALL wa 4 AR e

ummlllgu!“' -

7 3.3.55 998 A Test
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19 3.3.56 Air Tractor %]

B Ty

Test

nl
in
i)

19 3.3.57 Air tractor A¢

- He 3} Air Cushion pad Abele] & wp2Al¢E fstr]9lste] Al 23 AE W Air
Film*#-o] v}dA 52 =33l

R

EAG = L
m
w A

F: 234
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o el

o=

A2} Atond] FAE

S

=
=

B\

=

=

2600

Air Cushion Transportere] 2Bar® +7]%¢<S

g

Air Pad 474

Air Tractors @600 Air Pad 470 2Bare] #7142

A8 oF 60780kge] <l

&

¢H73

A

B
Fo
Y
r o

A3} Air Tractor

Wark 24

- Air Cushion Transporter ¥4 1.5t

W 6tone 7
= 0.0047} ¥™ 8tone 7
=

S22 A7 AREE

37 HAA 275Kg¥ Ho 347Kg*l
A-¢- Hdigkol 27.5Keg

=]
1=

sl

a3 4

=
-1

ok

o 3

27 6ton 8tone O T wfHASFE 1E

F9stE] @300 Air PadE 671
Stone] FAIE =4 o

sta 6ton ¥ 8ton<] F-IHE A A

HReroll A A Ao

St

kel 30Kgo & Air Pade] wl&A <

kA G 7E 0.00280] ™ e o] HU}

- A0 F4L2 Test & 4o ntgde] 3o A 4% v APF o] niegwxo]
ANk Aol AEdS erskd Air Cushion o] whEHAIS 1/100001 % A
2/1000°] 7}7h& A3 A& A3 Urethane Wheel® 5 vHEAIF7F 0470690 433
9] 1/10071/4009] A1 FAFHE 7IHE = A=

3. 10ton ©]3FF o] o] FA

(1) Air Cushion Transporter

O Air Cushion Transporter T4

-

-

A A /A ZH10tonw

Q XN

A1

|5

7R 2] Wheel Type Module®} @600 Air Pad&

- Air Cushion Transporter+= Max 18ton2] ¥}wt st5S A 2@ FA 71 &

A 2 E

AA /A 2/ E

o]-&3}o] TransporterE T-%.

- Wheel Type Module®] Steering Mode&= #|o] 7}5 &
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o ®
N u *®
a[®. 4% . NS T L
B ') O
) oL P A .
- -
ur &
a
1440
3200 1
| =]

By

.

g

| )
5 HYOGWaNG ¢ = -
i el g me | BALL DAIVE THANSPORTER
soale [ reo  [QUANTITY] M2 THAFEFORTER
Ve[ omawo [ ensoreo [ ovemkas [wrmaves | smame 1o
KRO14-06Z000-0-0_wheel

13 3.3.58 10ton ©|&FF Air Transporter =W

LOADING
DECK

WHEEL
DRIVE UNIT

WARNING
LIGHT

BATTERY

WIRELESS
CONTROL
ANTENA

CONTROL
PANEL

AIR
CONTROL

219 3.3.59 Air Transporter T4
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4179} el 2l

Side Lamp &2

1% 3.3.60 Air Transporter 7-4 8.4

Ble] & ®A] R Loadcell®] A A FA ®AI9F &2, 574 b
1

A A g A B AR dAHAEE 1T

- T=5 : Wheel Type Drivex Air Cushion Transporterd 5= #]x](2ea)¥ o] HHd &
F2o]l 7hesh 75717 A2E Wheel#t DC Motor® 1A H EEo|H
=

Curve®t Turn9

Wheel?] &£EH]E o] 839 Wheel9

Zo0 = Ao &

- Air Pad & Loadcell : @3003 @600

3 Hd2+S A% Control Boardoll Al Alo] &1

oA FA= 7538 Air Pad 9 Loadcello] %25

of A4 EAE Z4. Air Padt: A& 44%E A 64744 FF 75,
DA 2ES SIF £47] 2 200A % A S wlE

R EE Rk
- Control Board :
o] 9} Error¥A %

A= S|

obFolwz FHE wE

. Wheel Type Module Drive #|o] 2 Azl AlA A

Air Cushion®] k2] A|of,
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| main Board 74

asrz P 1

gl
e
o
-
‘..
= .’.
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o v =
=13
zcus cgmmerp  OHEEESEL  gmmms,

o
il
M
=

o) ;

£ = o A

e
&

©

Bl

B

K

@
&

&
PlmEE
[ | R

B o i e ) el
o co@@ 1L [ | |
-]

b | seee 0 E——1—1 || [+

7 z <= =
D | ceee 1L |

)HE
DEE

&

i
IEE:

Main CP

a% 3.3.63 AH A
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@ Main CP : g & o4 dAF{F & HFdF7 dA8 A AL 24 7] 5.
© Motor Drive : o}Fo]xoA] A|oj&]= A5 E Hkol 400W DC Motore] T+ & 933k 1

70e] DriveZ} 170¢] MotorEs #2]g. & 4719] DriveZ} AF-&4.

© #4AF : Motorol A ol FAF7F @A A HAAGAN Bz AA}] MotorE HE
@—
® WA 2 Q4717 Baw PED} Main AT 42 3

O ofo] FwH @ Main AirelAl 7} Air Pad® Airg w4l & & S+ Valve =3
(2) Air Cushion Transporter 2 &

O Ay =1

- Air Cushion Transporterol] Wheel Type Modules 2% 3 Steering Mode Test
- Steering Mode: Test-& Transporterol] A Test3F W23} 5

- @600 Air Padg &2 2 F74 < Test3dh

H]-tg

o Add H

i)

- Wheel Type Modules Air Cushion Transporterdl] % gk
- Air Cushion®] 2bar®]Air &3S 7}3] TransporterE F4+ g

- Air Cushion Transporterel] 10ton?] A A& A A).

U.?i_"

- Steering Mode+ Test§ Transportere} &3t =2-&

O A3 Y&

13 3.3.64 10ton ©]sl3F Air Transporter Test
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Z =k 10tone] A A ES A A 3

- Wheel type Modules Air Transporterel] 733

o

- AirE 2Bar® 71t & FA

[ Bl 26mm ] [ BAF= :52mm ]

%
A EZol= =4 3 & Wheel Type Test® Transporter o4 Test

=S AA T 2600 Air Paddl

- Air Cushion Transporter(10tons ©]&hel 10tone] Wtz S

Z2bar®] F71¢S 7hsh Sde mdo] © wlugH A Air Cushion Transporter®] H-4F 9]

T = .

TestdF. Test& Transporterolx] =¥ FEI Aclxgd oz <ldo Air
Transporter(10tong ©] 3H) S Ao &} 7)o F+

Mode”7} 7} 3t

4. N FH EALTHE AFWF TE D HA/ AR

(1) Ball Drive Module Unit 7i4+

O Ball Drive Module 74 84

- Ball Drive Unit9 A
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+ 719 400W+H BLDC Motor. =& Wheel?2

-

Mode(Curve®} Turn Steering Mode -3

g5 Ao 3

%3to 2 Ball& Rectangular Steering

ghAlol. AFEWheel®] 2] M| S o] &3te] Balle]
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PET
SUBIECT SPECIFICATION [
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=
3

ToTAL SURFACE HEAT

KRO14-08Z370-0-1

1

KRO14-08Z350-0-0

1
2
] KRO14-08Z360-0-0
1

2

FYYET]
KRO14-08Z312-0-1

a

DRIVE STEERING WHEEL

[

w | DRIVE

KRO14-08Z300-0-1

- DC Motor
C AAZEY 400W, 44 EA 1.91Nm, 42445 2000rpm

13 3.3.66 Ball Drive Unit =%

AIR TENSION URETHANE DIFFERENTIAL WORM
SPRING UNIT BALL GEAR GEAR

DIFFERENTIAL
WHEEL

400W DC

D %719 A5 WheelS 53] %5 Ball®2 582

MOTOR
|
T

BALL
HOUSING

—
RS

TENSION
SPRING

 —

19 3.3.67 Ball Drive Unit®] 74

TM90-0421

o
H K=

- Differential Wheel Unit

: Worm Gear 7+4:H] 29/1, Module 2

. Differential Gear : Module 1.5
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- Air Spring : ESR SRAS-082SS

: Height Range = 45~75mm / Design Height = 60mm
. Load Range = 50 ~ 250kgf

L TE Balll 4352 bl 49182 ¥

- A% 714 g 75 W A4F A9

(

N—

SZ xS o] Holsio

Ball2| 5|7 3| ={0f me}
2o 3|H £ =7 2HEpE.

([ wmeAzm

M| Fo| XF7|0f9 2|H = 27| 4] il
210 2| (Vi)
HE U] B[ (1, W)

E HE| S[EHS HE (AY, AW
Ve = I’f‘?rng"' Al

Vi= Vang + A4

S Vang: (V;i"" l/l’_)/2

L J

% 3.3.68 AE7lole] fe B Aol

O Ball Drive Unite] A%

D A=

X-Y : 2l x| Drive 7t5 ]

0 : Rotation X}§ = ]

Z : Air Spring
(Ball HX|=H gk

¥ 3.3.69 13 3-9 Ball Drive A=
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- X-Y : Forward/Backward, #5/9=, A4 ,Curved &9 Auwzxx 2= WEF Drive
- © : Point Turn®| 7}&3F 3|Ad AH %
- 7 ¢ Air Spring #E 02 Fo]lE RAXHAH HA).

- F 3 ATESE B

@ A% Test

- zolagdd 4AF w@el §49 4 HAR

- ot 19 04590% AXNLES doul G AN S A 1.
(7t 9AE 187 Fol A0S AANN F A £He B

- AW el A FE Balle] ool A9 glo] o] EHS GPom el
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<3Xt> <HIXH2 Turn > <EQIE Turn >

» <
=]

O Module Steering Control Test(Ball Type)

- 49 27

o2

(D Steering Mode+ Air Cushion Transporterol] #2F 31& Al 7}83F Mode® & Test
@ Ball Type Module2 Air Cushion® 2 ¢lo] Air Cushion TransporterE ©]s A|# ok

St 2 Test Transporterol] &2 & Air &8 §lo] EE Steering ModeE Test.

32,
dlo

@D Ball Type Moduleg o] A% Wheelo] Ballg A&y HU3 wakow £z 4=
S ol

@ Ball Type Modules Test® Transportere]l & % Air Transporterol]A 7}&3k

Steering Mode& Test.

- 4% W

(D Ball Drive Module Rectangular Coordination Mode
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¥ 3.3.73 Curve / Round Turn / Point Turn / Zero Turn Steering Mode

- 7} A #el 9A 2}FWheelo] Balle A #@Zt==2 8 & & A Test. 9 232 F 79

Motor7} £EHE < 52 2tol& FH 2gWheele 3733t o= <Qlste] Ballo] A%

@ Ball Drive Module Test Transporter 2 % Steering Test
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oft off
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1} 3F ) o
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E:

a9 3.3.74 AXACA-$) / 5 / dZ4d Steering Mode

- Ball Type Modulee] F&3foF & Coordination Mode%. Ball type Module2 =}-5Wheel2]
3ld HEHE o]gsle] WS A3 Jhsd. AEWheelo]l U3 31 A Wk S A
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© Curve % Turn Mode
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g

% 3.3.75 Curve % Turn Steering Mode

- Ball Type Module®] Curve % Turn Steering Mode®] Testyd. S-Curver &5 259
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d

Module®] 3k o] wrtjxlo]jof 3l Point Turng &% Module 5 3tuet 92 3] A &)

of ¢

- Wheel Type Module?} H]us}H Test Transporter? w29 W& F Zfol7t glony
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(2) Wheel Drive Module 74 8.4

O Wheel Drive Unite] 4

-|~
U
oft

- 5 719 400WH BLDC Motor2}t Wheel®] %3+ Wheel® 3] dH|E o] &39I Module?] ®

[e

KRO14-092101-0-0

KRO14-041301-2-0

KR0O14-097102-0-0

700

MAT'L [auan

gderz
PPy T TOEE No, SUBJECT SPECIFICATION  |\iui || surrace
T ww HEEL DRIVE
[ 0 = “o-
e a1 g T 344 1 HE’;ESJHNE KRO14-092101-0-0f
CANSTTY] - e
PP 1= Py ras 2 =i KRO14-092102-0- 0|
il [TH T ET) SPOY z o
PRT) YT TS 3 S KRO14-062301-2- 1) il
FYPIPEET [EH i [T
416 Le Uil 020 ik P A
0001 s 120 0 precision mechanism WHEEL DRIVE
= z = :j :: 1 SCALE | 1:4 | RUANTITY| WHEEL DRIVE ABGY
oo 10 PRFR T wemJasewmn Tersen Temmers Terner
=== PRI ) o A mﬂm‘ kOB ‘ KOE ‘ ‘ KR014-092100-0-0
PEATITET il Ll [ug FEvisON DATE OGN Gk | ARe

1% 3.3.76 Wheel Drive Unit =%

WHEEL ROTATION WHEEL ROTATION
BEARING BEARING
.
400W DC 400W DC
MOTOR MOTOR
- J —
e —
p———— REDUCING
AR GEARBOX
SPRING _—
|
AIR
URETHANE SERING
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138 3.3.77 Wheel Drive Unit9 T4

-0421

- DC Motor : TM9

(=)

AAZY 400W, BA4EA 1.91Nm, A 4<% 2000rpm
HE71E S ulE Wheel2 595 A4,
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- Reducing Gearbox : ALR150-060-P2
D HEH] 1/60
. Nominal Torque 300Nm
: Max. Radial Load 10,950N
. Max. Axial Load 5,475N

- Air Spring : ESR SRAS-0825S
: Height Range = 45~75mm / Design Height = 60mm
. Load Range = 50 ~ 250kgf

D" Wheelol =28t5 & 7heto] 24909

o
ity

At

O Wheel Drive Unite] A%

X-Y : E @ H|0f Drive 7t ]

6 : Rotation X}E§ & ]

Z : Air Spring
(Wheel EX|= Z4)

XY ¢ AR/FR, #5595, A, ALY 4AE RE BT Drive.
- © ! Point Turn®] 7}&3 3 Ak,
- 7 ¢ Air Spring 2502 EFolE HA.

- 3 AREE BR
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HENTROMIC _RX-T4HL

DELKOR_HFCABO_BATTERY
KRO14-09B118-0-0

NEXTEC_MD750_MOTOR DRIMER
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o KRO14-09B115-0-0
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TR L1 é TR ettt e | ke [ koo | KRO14-092100-0-0-09 4

18] 3.3.79 Wheel Drive Unit& Test Transporter =
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Wheel Drive
Unit

Motor
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Control Unit

Battery

Support
Wheel

Wheel Drive
Unit

Transporter
Frame

Wheel Drive
Unit

1% 3.3.80 Wheel Drive Unit& Test Transporter T4
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Wheel Drive Unite] #]o]
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ol
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18] 3.3.81 Wheel Type Wiz} -

O Module Steering Control Test(Wheel Type)

- Ay =22
@ Testg Transporterll Wheel Type ModuleS %% % Steering Mode Test 3t

@ Steering Modei= Air Custion Transporterol] %2z 3= A] 7}83F Steering

2 Test &

-89 W
(O Wheel Type Modules Test-8& Transporterel “=F g

@ Air Cushion Transportere] %8 2 Steering ModeE Test &F.

- 49 WE
@

d

)/ 2%/ tZH4d Motion Moving
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a9 3.3.82 AHA(H-F) / F5 / A Steering Mode

- AJA% Air Cushion Transporter’} &2FsloF & Rectangular coordination Steering Mode
o], o 259 Wheel¥} 3 59 Wheelo] U3 Wako g I ojok 3 MovingA|l HEH

of mpE Tow s 2Ee W Aol 5o A FF 7 Wheel®] H=HIE o]& 5o

@ =4 / Round Turn / Point Turn / Zero Turn Motion Moving

S-Curve Round Turn Zero Turn Point Turn
Front Turn Rear Turn

Q

O
{E\l
o |

o[ DB ) T3

19 3.3.83 341 / Round Turn / Point Turn / Zero Turn Steering Mode

- AJAl#% Air Cushion Transporter’} ok Curveo] ## % Steering Mode¥. S-Curve2}
Round Turn< E3z}o] w9 §Alstt S-Curves b5 %38Fo] thE 4 9 o1 Round Turn&
sbrl 2ol ntdfoly EA’ A= FASoF ¢ Zero Turne Motore] o] M= duks

Z o]

fr

A gAdsfioF st Point Turne 3 52 14 ¥Ho] flom wig 2 14 wo] 9}

NEE A3 Motors 3] Hdslof &

o Ad A=
- Wheel Type Module Wheel®] 544 Ball Type Module Rt} HX|WHo| @ol W= bk

] Steering Mode*| 333 A= o] glom ek A3t 3jdo] 7hsgh =3

-

T
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N
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= AJHE T Bk HAgAdo] =5
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5. 3ton °|3}g oA FH EWAXH AFEF AA/AF/AE

(1) Air Cushion Transporter(3tony ©]3&})

O Air Cushion Transporter 74 Q4
- 5 709l Ball Type Module®} @@300 Air PadE ©]&3}o] Transporters T%&.
- Air Cushion Transporters Max 3ton¢] gk st5<S A 9@ 1A 715 3

- Ball Type Module®] Steering Mode%= #Ao] 7} 3.

P ]

DRIVE STEERING WHEEL

precigion
[ tae
Tz

mechanism
||
Tcrrcara [ eveeres |

i .‘ ke ‘ Kon | | KR014-08Z000-0-0 By

19 3.3.84 Air Transporter =W

WEIGHT

INDICATOR

BATTERY [ LOADING ][ SAFETY
REMAINS CHECK DECK GUARD

WARNING
SIDE LAMP

BALL DRIVE UNIT

19 3.3.85 Air TransporterA A& T4
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Air Control

13 3.3.86 Air Cushion Transporter T4

- 3ton2 A AT F = A=Y Frame ¥ Air Cushion Mount

- Air Cushion
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1% 3.3.88 ¢300 Air Cushion
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- ?#300 Air Cushion : Load Capacity 1200kg/ea at 2bar (©]&3])
1 950kg/ea at 2bar (23 X)),

- Transporter ©]5 A A% FHE 93 2702 Drive Unit.

13 3.3.89 Ball Drive Unit
> 400W DC Motor 2ea/unit (45° B =])
> (0200 $-eEE B (58 59 Az &0 A= AT0 4D

> 25 Wheel 4set/unit (Motor T-5-8 2set, Tension& 2set)

- 5942 F5S $13 Battery 2 7 Unit.

713 3.3.90 Battery unit

- 12V 80AH W54 dea A8 9 WHAAR 24V AHE.

- Air Cushion % Drive Unitoll Al§%+ &39S £ Air Utility.



19 3.3.91 Air Control Utility
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9 3.3.93 AH Ao
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F AR R A A

@ Main CP : W|Ql A7|&= 24VE o] &3l HAF{F =2 o)A
© Power Relay @ &3 AFE A9 A7 3585 H3 3+ Relay.
Ao k= Unit. 170¢] Drive”} 17] MotorE A o]

© DC Motor Dirve : 400W DC MotorZ
St % 4719 DriveZ} #3 #.
@ Controll Board : ¢}Fo]x=9 DC Converter® T4 % HX=. Ball Drive Module #|¢o] %

LCD “JH %A,

| Main Board 71A

g HAAZANA

® 84T : Motordl A BAHE o] $AFS
L wER A2
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o
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1% 3.3.96 Load cell =&

=

(2) Air Cushion Transporter #A|¢] <185

- Steering Mode #1

|| Steering mode #1 preview

Wheel Tum Steering Zero Tum Steering

Rectangular coordination

» 2 joystick 7 g ==F

9 3.3.97 Air Cushion Transporter Steering mode #1

@ Rectangular Coordination @ 7]i:4 <l thxte] 2oz A3z 2 29 AP #2<]
Zto] 7.
© Wheel Turn Steering : Ball Drive?] 352 14 & 52 29 37

© Zero Turn Steering : Ball Drive?] <571 A
=43}
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- Steering Mode #2

| Steering mode #2 preview

« 2| HBHA 0| J 7| : Positive all wheel steering > front Steering > Negative Steering

Posltive Steering Mode Front Steering Mode Negative Steering Mode

« Front Steering , Positive, negative Steering Mode2| Ef2 joystick SA|ZEZE}, one mode
control

1% 3.3.98 Air Cushion Transporter Steering mode #2

@ Positive Steering Mode : Ball Drive®] & wrek2 ¥ k& Ball Drive= %% Ball
Drive® .t} 22 Zt==2 3434 F. Air Cushion Transporter’} W& &£E=2 X3 T 3
A Al frEl gk Turn WA,

© Front Steering Mode : 7] 2421 3]dolm Aoj7} Aol & <H 9] Ball Drive 313 &
7 ohE.

© Negative Steering Mode : Wx}7} A &Koz olF F HU Zoz 3d Al o 5
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0

(3) Air Cushion Transporter Moving Test
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%
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o
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- Ball Type ModuleS Air Cushion Transporterol] &2z 3}
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19 3.3.100 Curve ¥ Turn Steering Mode
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BMF 20/ :425mm

1% 3.3.101 Air Cushion Transporter 4 9|

- Air Cushion Transporterd] AirE 7} ¥ Rectangular Coordination Mode®t Curve 2

Turn Steering ModeZ TestdF. Air Cushionol 0.25bare] ¢+#& 7181 ¢F 800Kge] FA
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Omnl-Wheel Drive Radio remote Control | Load Measurement
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6. Ston °JstF coFA EHXEIEEH AAF AA/AZ R @FANE H7t

(1) 300mm+ Air Cushion Modular A A% A A /A2

O Modular Air cushion system #| %t
- Air Cushion Modular Al #|% A4 2 Az

- 3ton/2bar 4Set4  Air Cushion Module A A% Az} oojFtA EMAFE F2b

BRE R

(RN BN NN .

1% |

SR TEIEET

% 3.3.103 oo]F4 Modular A A3

o

(2) 5ton ©]3tF Air Cushion Modular A A% A A /A =

O Air Cushion Transporter

- 5 70¢] Wheel Drive Module?} @300 Air PadE ©]-&3}>] Transporterg 7--&.

— Air Cushion Transporter= Max 3ton®] 7FiF st5& A 9 HA4 75 b »x & A%
Al Ston A 7+s

- Wheel Drive Module®] Steering Mode®= #|] 7}5 3.

O Air Cushion Transporter 743

LOADING ]

DECK
WARNING
LIGHT
WIRELESS

CONTROL
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WEIGHT
INDICATOR
Control
BATTERY
CHECK
BATTERY
Under DECK
Drive Wheel

AIR CONTROL ]

a9 3.3.104 oo]Fd Transporter T4
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RE: greetings from Czech Republic, offer for cooperation
Chanhun Park <chpark@kimm.re.kr=

2018-07-05 (=) 2F 10:28

"HEE|EEEMKIMM ' sheong@kimm, re kr: HSKimB1@kimm, re kr

From: David Pawera [mailto:d. pawera@slezskamechatronika.cz]

Sent: Wednesday, July 4, 2018 10:11 PM

To: 'Chanhun Park' <chpark@kimm.re.kr>

Cc: d.polak@robotsystem.cz; 'Rendta Petfekova' <info@reacontholding.cz>; 2
Subject: RE: greetings from Czech Republic, offer for cooperation

ZH9E AFKIMM' <hepark@kimm.re.kr>; shsong@kimm.re.kr; HSKim81 @kimm.re.kr

Dear Mr Dr. Park,

thank you very much for your reaction. Qur goal for our commion potential cooperation project is to develop prototype (in compliance with conditions of Delta Programme) of new robotic transport piatform. As for technologies

proposed by you — transportation system using air cushion and low power consumption robot using gravitation compensation technology (this technology is useful for mobile robot powered by a battery) — could you please send us
more information about the purpose of their utilisation and kinds of industrial operations in which they are used?

As for our contribution to this potential cooperation project, we are currently working on robotic platform with low and high loading capacity — 1 to 10 tonnes, eventually with higher ones, in alternatives with changeable wheefunits —
in the same carrying skeleton — piatform frame:

Changeable rail wheel units with electric drive to electronically steered wheel units with unlimited lock with directional turning in vertical axis and to electronically steered omnidirectional wheels
- With automated connecting and disconnecting particular platforms in logistics operations,
- With power unit subsystem of specially developped battery pack, in alternatives with cable power unit system and trolley wire power unft system (only for rail wheel units)

With height regulated ramp for fifting and robotic transport of components (the robotic platform goes under the transported component)
In variation with remote controlling or in variation with autonomous steering by mean of beltless navigation on different levels according to purpose of utilisation

In case of your interest we can prepare comman project within the call for proposal in framework of Delta Programme for support of Czech — Korean cooperation — according to your time and personnel capacities, with preparation of
the project in sufficient advance. We can gradually discuss in detailed the content of the project based on further infermation provided by you to do as much as possible for its approval when submitted into Delta Programme.
To your questions balow:

1. 10-100tonnes is the tatal loading capacity of the robatic transport piatform, not its weight itseif

2. Other partners (universities, companies) in the Czech Republic— iat’s discuss the content of the project more deeply, based on results of the discussion we can decide about further potential partners from the Czech Repubiic
(in the Delta programme on the Czech side there has to be at least one company as a partner —we are the company, so'we are fulfilling this requirement)

Other partners (universities, companies) in Korea — after deeper discussions you will decide which further partnerto involve (according to my information on the Korean Side there has to be as leading partner Korean small or
medium sized enterprise —so then you should think about such company)

%

Locking forward to our continung communication about our future common project.

Best regards,

a9 56 A3 BAHI] JeuE o Y&
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18] 6.1.1 CFD analysis for air levitation system
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19 6.2.4 Air cushion system of Aerofilm Systems
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19 6.25 Application example of air cushion system (AVT)
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