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Integrated ink-jet printer for rigid and flexible substrates (including, plastic films) - technical specification 1.0. 
30 August 2017

General description
The Integrated Ink-jet printer, consists of laser marking station, printing station, universal drying station, product transportation system, other processing stations, cleanroom, and SCADA control system.   
The aim of the system is to print predesigned patterns onto the plastic film. The printing itself is done by means of industrial grade printheads mounted on gantry in the printing station. Other processing stations prepare plastic film for printing and cover product with protective layers.
Every production process must take place in ISO 6 clean environment chamber (according to PN-EN ISO 14644-1). To ensure these strict conditions, a laminar airflow is maintained inside each module of the machine, where the product is moved or processed. The components and technologies used to build the machine must be compatible with clean room environments.
Processing stations are placed in cleanroom ISO 8 (according to PN-EN ISO 14644-1). The air in the processing stations, transport stations and cleanroom must have temperature regulated in the range between 18C-24C and a relative humidity in the range of 15% RH - 25% RH. Measured air temperature must be equal to set temperature with the accuracy of 0.5C. Measured air humidity must be equal to set humidity with the accuracy of 1%RH.
The production line requires high modularity, i.e. the user company should have the possibility to add or remove a particular module. This will be allowed by the mechanical construction and electrical / software components. The transport system must also be modular.
Cycle description 
The device works under a tact time operation mode. During one step, the machine prints one layer and moves the tray with the product to the next unit, according to production program. For example, a step starts when the tray is fixed in the printer station (sub-assembly no.7). The printer deposits the material swath by swath. Afterwards, the tray is released and moved across the drying station (sub-assembly no. 8). The drying process takes place during the movement of the tray. In the example above, printing and drying took one tact time. In stations 4,7,9,10 processes are performed with product tray locked in position. In stations 5,6,8 processes are performed when the tray is moving. 
Machine operator places the stack of workpieces of plastic substrate in the input storage. The maximum dimension of the plastic substrate employed in the process is 1000 x 1000 mm. Operator, using handheld, suction-cups based device (sub-assembly no.3) moves single plastic film to the transportation tray. Then, the integrated inkjet printer automatically performs processes according to chosen production program. Production program is a list of processes  to be executed in the appropriate processing stations. For example, a tray with pre-loaded plastic sheet moves to the laser marking station. The tray is mechanically locked on position, the surface is being processed by the laser. After mechanical release of the tray from the laser marking station, the tray is moved with constant speed beneath the cleaning gate, and then beneath atmospheric plasma gate. Tray is moved to printing station, and then  is mechanically locked on position. Then printer deposits material on the surface of the film. After mechanical release of the tray, it moves with constant speed through the drying station. Afterwards, the tray moves back to the printing station, where the next layer of material is deposited. Then, the tray moves to drying station, where the material is dried. Production program can consist of unlimited number or processes, in any order. After performing all preprogrammed printings, the tray is moved to the screen-printing station, and then to spray coating and lamination station. After performing all preprogrammed processes,  the tray with product moves to loading station where the operator unloads finished product from the tray. 

General specs
	Automation equipment : PLC, HMI, Servo  - Siemens, Mitshubishi, Omron, Harting, Beckhoff

	Mechanics - Hiwin, Misumi, NSK, SKF

	Machine precision in stations with locked tray:  ±0,02 mm

	Takt time 60s – 120s  

	Trays number - 3



Subsystems list
	1. Transportation system with trays 

	2. Cleanroom

	3. Loading station

	4. Laser marking station

	5. Cleaning station

	6. Atmospheric plasma station

	7. Printing station with moving drying station

	8. Universal drying station

	9. Screen printing station

	10. Lacquer and lamination station

	11. Laminar flow chambers  
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