
	 VACUUTEK


The facility of the Evaporation       

Vacuum Coating for Aluminum Alloy Wheel production. 
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 VACUUTEK CORPORATION
台 灣 三 和 真 空 機 械 有 限 公 司
53, 49 Alley, 118 Lane, S.Y., Sec. 2, Min-chu Rd.,Pen-zhen, Taoyan, Taiwan 

台 灣 國 桃 園 縣 平 鎮 市 民 族 路 雙 連 2 段 118 巷 49 弄 53 號
Tel : 03-4203898~9.     Fax : 886-3-4203900.

E Mail : vacuutek@lycos.com or vacuutek@yahoo.com.tw

Web Site : www.vacuutek.com 

A. System Features:

The Vacuum coating process is a pollution free technology found in 1970s.  Over the years, it becomes broad range of usage in architecture, automobile, cosmetic, packing, toys, furniture, decorations, and electronic parts. Compare it to the traditional Electrode Dipping coating process, Vacuum coating is in a much more cleaning environment – hazard free.

1, This process including Vacuum Evaporation, Plasma Enhance PVD and Ion plating Technoleges.

2, Two vertical half cylinder type chanber/door with turntable, with aluminum  

  Evaporation and plasma ion source. Wide open doors for easy loading and unloading. Saves wheels changing time.

3, Special design wheel fixing jig, provided very easy loading/unloading for full wheel area coating. No jig fixing mark show on the wheel. 
4, All of operations are computer controlled and provided a fully automatic Computer operation. It includes machine worm-up, coating and cool-down.

5, Equipment’s controller system comes with a modem transducer. Only one           

  telephone wire connects between the machine and the computer. The module type       

  decoder and up to 365 days of operation history is stored in the controller’s hard disc drive are very easy to perform maintenance and trouble-shooting.

6, Equipped with Swiss made digital vacuum gauge for precise vacuum       

  measurement. Also outfit with Japan or USA made mechanical vacuum pump and       

  36” diffusion pump for fast pumping speed and reliable operation

B. Work piece Description:

  Material:
  Aluminum Alloy Wheels: 14 ~ 22 inches

  Throughput:

  1, Aluminum Evaporation Coating wheel size below 16” x 7” 30 pcs / batch.

Wheel size below 18” x 9” 18 pcs/ batch

Wheel size below 22”    12 pcs / batch

C. Estimated Units of Equipment:

This proposal calculation is based on mass production for Aluminum Alloy Wheels in an Evaporation Aluminum Coating Plant.  The estimated number is based on the full area coating.  The chamber capacity is thirty (30) pieces for 14 ~ 16 inches wheels, eighteen (18) pieces for 18 inches wheels and twelve (12) pcs for 22 inches wheel. The productivity is 4 batches per hour for Evaporation aluminum coating.  

Therefore,  Evaporation Aluminum Coating :

Below 16” wheels 30 pcs / cycle x 4 batches / hour = 120 pcs per hour or

Below 18” wheels 18 pcs / cycle x 4 batches / hour = 72 pcs per hour

22” wheels 12 pcs / cycle x 4 batches / hour = 48 pcs per hour

D. Process Sequence:

1. First Stage:
Products to be Metallizing (Al. Alloy Wheel with powder coating)

2. Second Stage:
Base Coating (May be need two times Spray and baking)

3. Third Stage:
Baking in the Oven (140 degree Celsius for 30 Minutes)

4. Fourth Stage:
Vacuum Evaporation Aluminum Coating 

5. Fifth Stage:
Spray Top Coat ( May be need two times spray.)

6. Sixth Stage:
Baking in the Oven (130 degree Celsius for 30 Minutes)


E-A. Chamber Specification:

1. Stainless #304 chamber and pumping pipe with 

  mild steel frame and sight glass widow         2000 mm Dia. x 1800 mm H

2. Chamber Usable Size
                      1920 mm Dia. x 1600 mm H

3. Ultimate Vacuum Condition  
               10-6 mbar

4. Operation Vacuum Condition : Evaporation Aluminum coating 1.0 x 10-4 mbar.
 

5. Turntable Fixture Total :  5 pcs per jig for below 16” wheels x 6 jigs. 

3 pcs per jig for below 18” wheels x 6 jigs.

2 pcs per jig for 22” wheels x 6 jigs.

6. Turntable Rotation Speed
                   Adjustable: 0-5 rpm

7. Turntable rotating 1 HP AC motor w/ speed controller
2 sets

8. Wheels self-rotation speed combine with turntable rotation.

E-B. Vacuum System Specification:

1. Pumping Speed (wheel loading) to 1 x 10-4 mBar
    within 10 Minutes.
2. Ultimate Vacuum Condition



           10-6 mBar

3. Operation Vacuum condition



           1 x 10-4 mBar

4. Rotary Pump Japan or USA maker total pumping speed 15,000 liter/min. 1 Set

5. Booster Pump Japan Ulvac PMB-035, 3,500 m3/h      1 Set

6. Diffusion Pump Vacuutek DP-36, 36”, 39000 liter/sec   1 Set

7. Pneumatically Vacuum Valves : 1 Set for 36”, 2 Sets for 10”, 1 Set for 2”

8. Swiss Balzers Digital Vacuum Gauge : 1 Set of IKR-251, 2 Sets of TPR-265

9. Diffusion pump with Stainless cooling channel provided 10 times more cooling rate  

   than cooper pipe and long last usage.

E-C. Evaporation System Specification :

1. Evaporation Power
8 Volts x 3000 A = 24 kW x 1 set.

2. Bias power supply    1,000 V x 5 A = 15 kW x 1 set.

3. Automatic soft start SCR control for manual or automatic operation.

4. Air cylinder Hi current contactor for door connection.

5. Turntable Insulation system on both doors..

E-D Plasma system

1, Sin wave Medium Frequency Power Supply 50kHz, 3k Watt.  

2, Mass flow control USA Brookes 5850E  1 set.

3, DC power supply 1000V, 5A           1 set. 

E-E. Others Specification:

1. Compressed Air Supply




6 kg/cm( x ¼” port

2. Cooling Water (recycle use)



30 liters/min

3. Total Power Consumption

    

60 kW

4. Water Consumption

Approximated 10 gallons per day.

Vacuum valves with operation confirm switch.

Evaporation power transformer.

Air supply solenoid valves.

ICP de-modem module box.

Main power box. 

Japan Ulvac

PMB-035 booster pump  

Japan or USA

vacuum pump
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Vacuum valves with operation confirm switch,
Stainless cooling channel. Welded diffusion pump for longtime use.

V2 . Diffusion pump back pumping valve.



F. Equipment Investment:

	
	     Name
	Model
	Q‘ty
	 Unit price
	 Amount
	Function

	1
	Vacuum Evaporation Machine
	OPA-2000
	1
	 
	 
	


                          Total FOB Taiwan seaport 
Remark : 1. Payment : 100% by L/C.

        2. Delivery 90 days after receipt of L/C.
        3. Price including machine installation and training. 

        4. Buyer response all expanse during the machines installation..

G. Manpower:

  Leader x 1, Maintenance x 1, Burnish x 20, Spray x 10, Coating x 2, Other x 6.

H. Raw Material List:

	
 
	   Name 
	  Unit Price
	 Stock
	  Amount
	 Usage

	1
	Vacuum Pump Oil
	 
	1 drums
	 
	1.5 years

	2
	Diffusion Pump Oil 
	 
	20 liters
	 
	3 years

	3
	“O” rings full set
	 
	1 set
	 
	2 years

	4
	Tungsten Wire 
	 
	10 kg
	 
	1 kg/800 pcs

	5
	Aluminum Wire
	 
	30 kg
	 
	1 kg/300 pcs

	6
	Base coat Lacquer
	 
	400 kg
	 
	20 pcs/kgs

	5
	Top coat Lacquer
	 
	400 kg
	 
	20 pcs/kg


                                         Total  

I. Cost Analysis:  (for reference purpose only, example)

  Hourly Productivity 

  1 Sets of OPA-2000 (for 14 ~ 16 “ wheels) Aluminum Coating 120 pcs per hour

 ( with surface burnish) for Coating Per one wheel 

with 20% reject rate                                       

  Fixed Cost – Hourly



Equipment Depreciation Charge



Equipment US $228,000.- plus 20% handling
 



US$264,000.- (5 years ( 300 days ( 8 hour   



Plant Architecture Depreciation Charge

 

  Flotation Cost – Hourly

Labor charge US $4 / hour x 40 worker 

(including surface burnish)                  

Base and Top Lacquer (including rework material) 

Electricity Charge Estimated                 

Others – 5% of productivity                 
  Total Cost Per Hour
Fixed Cost $33 + Flotation Cost  

  Hourly Profit 

Productivity  
      

  Estimated Yearly Profit 549 x 8 hours x 300 days    
 

K. Vacuum Product Test Procedure with NDS 01 Standard

Adhesion Test : Cross Hatch – 2mm : * Results:
25/25

Hardness Test : 1H Testing Pencil : *Results: No damages, no marks

Worm Water Resistance Test

40C worm water for 240 hours, then room temperature 24 hours

60C worm water for 72 hours, then room temperature 24 hours

*Results:
No changes in Color and Shin

Surface no corrosive and expansion effects.

Salt Spray Resistance Test

Test Room Condition – 35C; Air Tank Condition – 47C

Air Pressure – 1 kgf/cm2 ; 5% NaCl, pH 7, Dense Ratio 1, Spray Mist Collecting

Volume 1.2, Test Duration Time: 1000 Hours

*Results:
No changes in Color and Shin

Surface no corrosive and expansion effects.

Temperature Resistance Test

Black Plate Thermometer – 62C, Temperature Controller – 51C, Humidity 

Controller – 52% Humidity, Test Tank – 51% Humidity, Electricity - 50V,

Current – 60 A; Rotation Speed – 1 rpm.

*Results:
Shinning Effect Maintain Rate – Above 60%

Color Change – Below 3

Acid Resistance Test

H2SO4 Solution – 10 %, Surface Spray, then 24 hours observation

* Results:
No color change, corrosive/expansion effect.

Base Resistance Test

NaOH Solution – 5 %, Surface Spray, then 24 hours observation

*Results:
No color change, corrosive/expansion effect.

Gasoline Resistance Test

Premium Unleaded Gasoline, Surface Spray, then 24 hours observation.

*Results:
No color change, corrosive/expansion effect.

Brake Fluid Oil & Engine Oil Resistance Test

Surface Spray, then 24 hours observation.

*Results:
No color change, corrosive/expansion effect.

