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1. Company History

1987. 8 : Darwon Industries. Company Ltd. Foundation.

1989.12 : Development of top coat auto-electrostatic painting system for the first time and apply the system in
KIA Motor Company at Sohari.

1991. 5 : Installation of the auto finishing system of 3-stage at Primer Line, and top coat line in
SSANGYONG Motor Company.

1993. 8 : Installation of Two Tone Spray Booth in DAEWOO Motor Company.
1995. 4 : Installation of auto spray system of Bus in HYUNDAI Motor Company at Jeonju Factory.
1996. 6 : Installation of Top Coat Robot Auto Spray System in HYUNDAI Motor Company.

1997.12 : Development and installation of AUTO WIPING SYSTEM(TACK OFF MACHINE) in domestic
for the first time in Top Coat Line at Asan Factory of HYUNDAI Motor Company.

1998.11 : Installation of Top Coat Auto Spray System at DAEWOO-FSO in Poland.

2009. 3 : Construction completed, the 2™ factory(Hyangnam).
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Great Wall Motor Holding Co.,LTD Tianjin #4 Top 1Line 2011. 08 China

74 Great Wall Motor Holding Co.,LTD Tianjin #4 Top 2Line 2011. 08 26 China
75 Hyundai Motor Company Ulsan #1 TOP2 Line 2011. 08 45

76 Kia Motor Company Sohari CARNIVAL#2 TOP 2011. 09 33

77 DF HONDA Top Line 2012. 05 36.8 China
78 GMUZ Topl Line 2012. 02 42 Uzbekistan
79 GMUZ Top2 Line 2012. 02 42 Uzbekistan
80 GMUZ Primer Line 2012. 02 42 Uzbekistan
81 Kia Motor Company Sohari #2 TOP1 Line 2012. 05 30

82 Kia Motor Company Sohari #2 TOP1 Line 2012. 05 30

83 TAIZHOU GEELY AUTOMOBILE CO.,LTD Top Line 2012. 06 20 China
84 Great Wall Motor Holding Co.,LTD Tianjin #5 Top 1Line 2012. 08 30 China
85 Great Wall Motor Holding Co.,LTD Tianjin #5 Top 2Line 2012. 08 30 China
86 HMI(Hyundai Motor India) HMI #1 TOP1 Line 2012. 08 36 India
87 HMI(Hyundai Motor India) HMI #1 TOP2 Line 2012. 08 36 India
88 Kia Motor Company Sohari CARNIVAL#1 TOP 2012. 08 26

89 Donghee Auto Top 1 Line 2012. 10 36

90 XIANGTANG GEELY AUTOMOBILE CO.,LTD Top Line 2012. 10 20 China
91 Kia Motor Company Gwangju #2 Top Line 2013. 02 30

92 Great Wall Motor Holding Co.,LTD Baoding #6 Top 1Line 2013. 04 26 China
93 Great Wall Motor Holding Co.,LTD Baoding #6 Top 2Line 2013. 04 26 China
94 HMI(Hyundai Motor India) HMI #1 Primer Line 2013. 08 60 India
95 Hyundai Motor Company Ulsan #3 TOP4 Line 2013. 08 30

96 Hyundai Motor Company Ulsan #2 TOP1 Line 2013. 08 39

97 Hyundai Motor Company Ulsan #2 TOP2 Line 2013. 08 39
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3. Company Information
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Commercial Registered ID: 133-81-23087
Company Name: Darwon Industry Co., Ltd.
Tel: +82-31-354-9400 / Fax: +82-31-354-4123

Home Page URL: www.darwon.co.kr

President: Changho Choi (chchoi@darwon.co.kr)

Category of Business: Manufacturing Industry

Line of Business: Auto Wiping System and Assembling Switchgear Enclosures
Address : 33-12 Changgok-ri Paltan-myeon Hwaseong-si Gyeonggi-do Korea
Employee: 48

The Day of Foundation: August 1st in 1987

® ¢ & 6 6 6 O 6 O o o

The Capital of Foundation: 1.2 billion Won
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4. Business Area
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€ Wiping Machine (Tack-off Machine, EMU Machine)
€ Automatic Painting System
€ Switch-gear Panel

€ ENCLOSURE
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5. Organization
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CEO
|
| | 1 | | |
) A )
GA??Z;ELI Sales Technical @ Product Research
Denrtnnt Department Department Department Department Division
|
| |
Gene'r al Finance Mechanical Contr.ol
Affairs Technical
Team Team
Team . Team

Major Contact Point

—

Sales Dept.
Technical Dept.
CS Dept.

Changho Choi
Youngil Woo
Changwoo Yang

Jacky Seo

+82-10-3892-1506
+82-19-212-9886

+82-10-7441-4237
+82-10-8743-1121
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6. Tack off Mechanism
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1.Purpose
To obtain quality painting of exterior surface of a vehicle body, dust, dirt and sanding
particles must be removed form the body surface just prior to painting these surfaces.

2. Principal
It rejects the dusts on the surface of body by rotating ostrich feather roll on it, which
draws out through the exhaustion chamber of girder after it is sucked.

!
!

Major Factor For Quality

Teaching Data

Wiping Brush

Ionizer Bar
Exhaust Air Speed
Booth Humidity

| _j °
\T 7 ( j Jf nall . Cleaning
| TS

2
S

i
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)Jarwon g4 System Specification

1) Introduction
This documentation is the specification of Darwon Auto Wiping System that will be applied to the
preparing work zone at the Paint Shop of Auto Mobile factory, for the purpose of improving the
quality dramatically by eliminating dusts on the surface of the body.
Darwon Auto Wiping System is composed of two functional parts that are Auto Wiping System and
Air Blow Unit as below.

2) Contents of Quotation

2-1. Roof Machine :1Set
2-2. Side Machine :4Set
2-3. Air blower Machine :1Set
2-4. Electric control Panel :1Set
2-5. Operation desk & computer :1Set
2-6. Pneumatic control Panel :1Set

2-7. Installation of Machine & Panel
2-8. Duct Construction for Exhaust system
2-9. Software (PLC & HMI)
2-10. Additional work for the 2nd Utilities
- Electric : Terminal connection of main control panel.
- Pneumatic : Air manifold connection of pneumatic control panel.

3) Basic Considerations
3-1. Booth size (Preparing zone): User spec.
3-2. Conveyor speed: User spec., especially Conveyor Speed should be constant
when using Darwon Auto Wiping System.
3-3. the total number of Body types: Basic 20 Types (standard)
- Body size: User spec.
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3-4. Utilities
- Electric: supplied by buyer
- Air: max 5.5kg/cn
- Humidity: 70—80%

4) Mechanical Specifications

4-1. Roof Wiping Machine: 1 Set
4-1-1. Up/Down Driving and Control
1) Motor: Geared Motor (D2G4, 1.5kW or 2.2KW)

2)Up/Down Control: controlled by using Inverter for affording efficiently to change up/down
speed and position control with the potential meter base on the body types.

3)Up/down position datum of each white bodies are adjusted and saved to PLC via HMI program.
4)Up/Down Speed: 15m/min, Up/Down Stroke: 2105mm

4-1-2. Swivel Driving and Control

1)Driving-Motor: Geared Motor (D2G4, 0.55kW or 0.75KW )
2)Transfer Method for driving: Timing Belt and Timing Pulley
3)Swivel Control: same as up/down control.

4)Swivel Motion: £74°,

5)Swivel Speed (Max.): 45°/sec

4-1-3. Feather Roll Rotation and Control

1)Feather: Ostrich Feather (roller diameters; @900, J800, &700) disk
2)Driving: by V-belt and pulley in using Geared Motor(D2G4, 0.25kW)
3)Control: by Inverter.

4)Rotation Speed (Max.): 41 rpm
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4-1-4. Suction Device
1)Function: to exhaust easily the gathered dust by feather roller for cleaning.
2)Configuration: Shroud — 1 Set, lonizing Bar — 1 Set, Air blow with Nozzle—1 Set

4-1-5. Anti-Collision Unit

It is composed of Steel Disk, Air Mechanical valve, Wire Rope, and Pressure Switch at the both side of
feather disk. If car body touches the wire rope connected in mechanical valve, air valve connected at air
pressure switch cuts off supplying air.

At once, pressure switch is acknowledged this status and protects the collision car body with machine.
Besides, installed parallel photo sensor to protect collision, the stability on anti-collision is higher.

4-2. Side Wiping System : Total 4 Sets
4-2-1. Position Driving and Control
1) Function: to maintain to be constant distance between car body and machine.
2) Driving : positioned from transferring to guide (roller and LM guide)
though the ball screw and nut to drive Geared Motor (D2G4, 0.55kW).
3) Position Control: by Inverter.
4) Position Sensing: by potential meter
5) Position Speed: 3.3m/min

4-2-2. Tilting Driving and Control
1)Function: to maintain to be parallel status between car body and feather roller.
2) Driving : to transfer the rotation of Geared Motor(D2G4,0.55kW)
to vertical moving by Rack-jack
3) Position Control: by Inverter.
4) Position Sensing: by potential meter

5) Tilting Speed: 4°/sec
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4-2-3. Roller Rotation and Control

1) Function: to clear absorbing the dust particles on the surface (side) of car body.
2) Driving: to rotate the roller shaft by Geared Motor (D2G4, 0.25kW)

3) Rotation Control (max.): 45 rpm

4-2-4. Suction Device
1) Function: to exhaust easily the gathered dust by feather roller for cleaning.
2) Configuration: Shroud — 1 Set, lonizing Bar Unit — 1 Set

4-2-5. Anti-Collision Unit
If car body presses the rubber pad attached in cover of side M/C, the pressure in the rubber is changed.

At once, pressure switch is acknowledged this status and sends the signal to PLC. The collision of car
body with machine is protected.

4-3. Roof & Side lonizing Air Blow Machine: Total 1 Sets
4-3-1. Roof lonizing Machine
- lonizing Bar with Power Unit — 1 Set
- Up-Down Driving and Control
1) Motor: Geared Motor (D2G4, 0.37kW)

2) Up-Down Control: controlled by using Inverter for affording efficiently to change up/down speed and
controlled by sensing starting or stop point from the potential meter according to the kinds of car
body

3) Up/down points according to car body are pre-inputted to and memorized in PLC. These pre-inputted
program in PLC. Also, these data can be determined on trial or on demand and can be changeable
by what want to be positioned.

4) Up/Down Speed: 21.1m/min
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5) Anti-Collision Unit & Control

When the de-ionizing bar approaches too close to the car body, the counter value of sensoris
compared with pre-inputted data on the type of car body and the emergency occurs. At this emergency,
according to programmed data, rising with high speed prevent the ionizing bar from collision with the
car body.

4-3-2. Side lonizing Air Blow Device (Fixed Type)
- lonizing Bar with Power Unit- 4 Set (Side LH — 2 Set, RH — 2 Set)

4-4. Pneumatic Panel
- Pneumatic operation is performed such as: lonizing Air Blow On-Off, Air Regulation, etc.
- Each pneumatic device is used such as: FESTO, SMC, equivalent products, etc.

5) Selection of the Type of Car Body

As the car body enters into the Type Identification Zone according to Conveyor, the type of the
car body is confirmed from the signal in the photo sensor or manual type selection panel.

6) Operation of Auto Wiping System

As the car body enters into the zone of the Auto Wiping System according to Conveyor, photo sensor
in front of Auto Wiping System confirms the entrance and the type of the car body. Wiping program
receive the datum from file according to the acknowledged type and starts the scheduled operation.

This program makes Auto Wiping System to start wiping by the information that is pre-inputted
according to each type of the car body such as: Machine Start Point, Feather Roller On-Off, etc.

When the Roof & Side lonizing M/C stated, it makes the high voltage power of de-ionization to be on
and then off automatically after passing by counter (body passing time).
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7) Electrical Specifications

7-1. All electrical units that are used in booth working area and inside booth are the type of intrinsic
safety and flameproof enclosure.

7-2. PLC: User spec.

7-3. Control Panel

Control panel is installed outside booth in which is installed Auto Wiping System and ionizing air blow

unit. In this panel, units to display all kinds of control, instruction, and operating status as below are
installed.

- Main-monitoring subjects
Control System “ON” Indication and Push Button /Control System “OFF”
Conveyor “ON” Indication and Push Button / Conveyor “OFF”
Machine Operating Status
Pre-selection Indication Lamp
Type Selection Indication & Push Button
Reset, Lamp Test

7-4. Operation Desk

This panel includes inside personal computer to monitor the system. Program to operate the system is
FIX Program. And in this panel can be performed by virtual operating of Machine, manual operating
and the status of currently progressing car body, and the distance of Conveyor speed, the monitoring
of Machine, input and printing of data, all over the system.

7-5. Interlocking Device

This device interlocks the fire-fighting apparatus and conveyor, exhausting system of booth. In case
of stopping of conveyor, halting the exhaustion of booth, auto wiping machine will stop automatically.

In case of stopping of auto wiping machine, conveyor also stops and the flowing of the Line stops
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8) Others

8-1. Excluding in this estimate about the construction of the 1st electricity and compressed air
piping work.

8-2. Testing car body to set the M/C is supplied by buyer.

8-3. Excluding in this estimate about Adaptable Booth Construction.
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- Air Blower Machine
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sellilll o \WIPING M/C UTILITY

1. Electric Power Consumption

1) Motor
Moter Inverter Inverter
Description Quantity Capacity Capacity Capacity
(KW) (KW) (KW)
ROOF UP/DOWN MOTOR ISET 1.5 22 22
ROOF SWIVEL MOTOR ISET 0.55 0.75 0.75
ROOF ROTATION MOTOR ISET 0.25 0.4 0.4
SIDE POSITION MOTOR 4SET 0.55 0.75 3
SIDE  TILTING MOTOR 4SET 0.55 0.75 3
SIDE ~ ROTATION MOTOR 4SET 0.25 0.4 1.6
AIR BLOWER UP/DOWN MOTOR ISET 0.37 0.4 0.4
TOTAL 11.35

J. 11.35KW +~ COS@ = 14.1875KVA (COS@ = 0.8)
2) Control Panel : 2KVA
So1) +2) =16.1875KVA x 1.2 = 19.4KVA (Rest 20%)

2. Air Consumption
Air Nozzle : 88EA
88 x 0.123m/min = 10.824 m'/min -- () (for 2bar)
Control Air :1 m/min -- 2
oD+ @ =11.824 mw/min x 1.2 = 14 m/min (Rest 20%)
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3. Diameter of Air Pipe: atinput 1 %" Ball Valve - at output 1 %“

4. Exhaust Air Quantity
Q=AxV

Q : Exhaust Air (m /min)
A : Sectional Area of Exhaust Manifold( )
V : Exhaust Air Velocity (m/min)

- Optimal Exhaust Air Velocity 20m /sec)

1) For Roof M/C

A=20mmX 1812 mm x 10-6 = 0.036
V = 20m/sec X 60sec/min = 1200m/min
. Q=0.036x1200 =43.2 m/min

2) For Side M/C

A=20mmX 1120 mm x 10-6 = 0.0224w

V = 20m/sec X 60sec/min = 1200m/min

. Q=0.0224 x 1200 = 26.88 " /min x 4 SET = 107.52m /min
1)+ 2) =150.72m /min
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11. CERTIFICATION

) Jarwon

Certificate | Certificate
of conformity with the following European Directives: of conformity with the following European Directives:
Registrier-Ned Regiztarad rio.: | Registaer-NetRegistered wo.:
K1216/M05 | K1217/E05
Machinery-Directive Y8/37/EC Electromagnetic Compatibility Directive §9/336/EEC
amended by the Directive 98/79/EC amended by the Directive 93/68/EEC

Siwwmze cfazpicant  Date Quatw ot sipvcanan By mtarnocn

10.0 ] | - 10.08:2005 §2.05-P-200 a
| = BY o
This is to certify that the following products comply o the essential reguirements (Annex 1) of the above This is 1o cerlify that the following product complies with the above mentioned Eurapean Direstives and
mentioned Europaan Directives and the foliowing standard(s): | 1 the fallowing standard(s):

Certificateholder: DARWON CO., LTD.
33-12, Changog-ri, Paltan-myun, Gyeonggi-do 445-913, Korea

Certificateholder: DARWON CO,, LTD.

33-12, Changog-fi, Paltan-myun, Gyeonggi-do 445-913, Korea
Manufacturer: Same as above Manufacturer: Same as above
Product: Auto Wiping Machine Product: Auto Wiping Machine

Type designation(s): DW-AWM1 Type designation(s): DW-AWM1

Standard(s): EN ISC 12100-2:2003 | Standard(s): EN 61000-8-2:2001 [
EN 60204-1:1997 | EN 61000-6-4:2001
This Certificata of Conformity is based on the evaluation of samples of the product. It does not imply an | This Centificate of Conformity is based on the evaluation of samples of the praduct. It does not imply an
assessment of the production, and it does nol parmit the use of a mark of confermity or of a safely mark assessment of tha production, and it dees not permit the use of a mark of conformity or of a safety mark
| of TUV NORD. | of TOV NORD.
The helder of this certificate may use this Certificate together with his EC-Deciaralion of Canformity. | The halder of this certificate may use this Certificate logether with his EC-Declaration of Conform ity.

Ao | .

Signature of rasponsibla
TUV NORD product testing supervisor

Signature of rasponsible
TUV NORD preduct testing supervisor

\ C E The CE marking can be affixed on the product if all relevant and eifective Directivas are complied with, c €
/A

V— T R S / i /4
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