Conard Corporation: What is Chemical Etching?

Photo chemical machining, or PCM, as it is called does not create burrs or stresses that metal stamping does.
As a result, engineers can design complex details without concern.
Conard Corp has developed an expertise in the etching of aluminium - a difficult metal to etch - producing a number of parts, particularly heatsinks with hardware and specialised coatings used to absorb radiant energy from printed circuit boards for the aerospace and other industries.
Conard also precision etches grids and integrate patterns in all types of materials including aluminium, copper, brass, Alloy 600, Alloy 42 and 300 series stainless steel of various thickness' to name a few.
The applications range from simple eyelets to satellite applications.
Conard's customers range from satellite, office automation, reactor facilities and gas analysing equipment to smoke detectors, power supply companies and relay and microelectronics houses.
Expertise in intricate designs and fast turn around helps engineers develop new programs that hard tooling what not allow due to time delays and high costs associated with hard tooling.
If several variations of an etched part are required, a tool can be created encompassing all options for prototyping design evaluation. 

 

What is the photchemical etching process involve?

 

The process begins with the creation of a photo-tool. A data file (usually DXF or DWG) 

is feed to a plotting device were the part image is plotted on a silver halite coated film ( mylar base). The actual part for fabrication is clear and all the unwanted area is black. 
 

The single part is arrayed during the photo-plot to create a multi image tool. For the photo-tool to be complete 2 pieces of film will be plotted as a mirror image and aligned and punched with registration holes to allow front to back registration. This would be considered a working tool. 
 

Once the tool is complete the metal that is required for the finished part is cut to a specific sheet size. The sheets are then sent through a conveyor cleaning line which sprays a caustic cleaner on the metal surface followed by a DI water rinse and warm air dry. The controlling feature during this process is to determine that the water is sheeting off the metal surface and not beading. After the metal is cleaned and dry it goes into a clean room for coating. 
 

The metal is inserted into a pair of heated lamination rollers (approx. 220 F degrees) traveling at around 3 feet per minute. The heated rollers under approx. 40 psi laminate a photo-resist (photopolymer) onto each side of the metal surface creating a photographical surface on both sides of the metal. Note that the lamination, printing, and developing sequence all have to be done under yellow light conditions as any white light would expose the photo-resist. 

 

After the lamination is complete the coated sheets go into a vacuum frame for exposure. The vacuum frame is a large metal cabinet with a draw that travels in and out of the cabinet body. Inside the body are two 5kw light sources. These light sources are reflected top and bottom toward the center of the cabinet. The draw that travels in and out of the cabinet has a vacuum chase that allows a framed mylar blanket to draw down onto a glass plate. 
 

The photo-tool is installed into the vacuum frame and both pieces of film are placed onto alignment pins to hold perfect registration on both top and bottom film. Then the top piece of film is lifted and the coated metal substrate is inserted between the 2 pieces of film. Once the top film is placed back into position the mylar top of the chase is pulled down and a vacuum is drawn. This allows an intimate contact between the film and the metal substrate. Once the vacuum is complete the draw slides into the cabinet where it is exposed to light on both metal surfaces. 
 

The light will expose the resist through the clear areas of film polymerizing those areas that will protect the part and the black areas of the film will prevent polymerization from occurring. After exposure the sheets are placed in a conveyorized developer that sprays a developing solution onto both sides of the metal surface washing away the unpolymerized photo-resist. Once developed the metal sheet actually has the image of the part protected by the photo-resist and the areas around the part are washed away exposing the bare metal. After developing is complete the sheet gets placed in a conveyorized etching machine. Once in the etching machine the sheet travels between a top and bottom manifold of spray nozzles. These nozzles spray hot acid (125 F degrees) 

 
Onto the metal surface until all unwanted metal is dissolved and only the coated part remains intact. Once the etch cycle is complete the part is inspected for proper measurement to determine the quality of the part. After qualifying the part it is placed in a conveyorized stripper where the part is sprayed with a heated caustic until the photo-resist is dissolved . Then the part travels through redundant DI water rinses and a warm air dry. After part is dry it is brought to inspection for evaluation then the part is ready for shipment. 

