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User Guide: DPA (Cross Sectioning) and Chemical Etching 
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1. Purpose

To provide safe work instructions for Laser welding technicians and other assembly technicians to cross section and etch sample parts. 

2. Responsibilities
2.1.  The welding manufacturing engineer is responsible for maintaining this procedure.

2.2.  The welding, AME and KON technicians are responsible for adhering to and effectively carrying out this procedure.
3. Safety Considerations
3.1. Ventilation Hood

Before handling any chemicals, turn on the ventilation hood. All work with the chemicals must be done under the hood. Do not turn off the ventilation hood until all chemicals are in closed containers and stored away. The ventilation hood must also stay on until the puck resin is fully cured. 
3.2. PPE

· For grinding parts: safety glasses must be worn.

· For mixing and pouring the potting material: goggles, disposable nitrile or latex gloves and an apron must be worn.

· For handling or applying nitric acid, marbles solution or hydrochloric acid: goggles, chemically resistant apron with sleeves and nitrile gloves must be worn. If you are mixing these chemicals, a face shield must also be worn
· For handling, mixing or applying ammonium bifluoride solution: goggles and face shield, 2 pair of disposable nitrile gloves and chemically resistant apron with sleeves must be worn. The Hydrofluoric Acid burn kit must also be within reach at all times when using ammonium bifluoride.
3.3. Unique hazards of ammonium bifluoride
· Ammonium Biflouride may react with water to produce Hydrofluoric Acid.

· Hydrofluoric Acid differs from other acids because the fluoride ion readily penetrates the skin, resulting in the destruction of deep tissue layers (including bone).

· Pain associated with exposure to low concentration HF may be delayed for up to 24 hours.

· If HF is not rapidly neutralized, tissue destruction may continue for days and may result in limb loss or death.

· Only use Ammonium Bifluoride solution when people are nearby (not on weekends or 2nd shift).

· If your gloves become contaminated with Ammonium bifluoride solution, remove them immediately, thoroughly wash your hands and check for any signs of contamination.

· Always wash your hands after handling ammonium bifluoride solution.
· If aqueous ammonium bifluroide gets on your skin, immediately wash area with soap and water for 5 minutes. Then apply Calcium Gluconate gel [Calconate®] available from the Hydrofluoric Acid Burn kit, to the effected area continuously for at least 30 minutes or until the pain subsides. Call for medical help using the Code Blue PA announcement. 
4. Sample Submittal/ EN job creation:
4.1. The requestor must go to R:\Engineering\DPA\DPA Logbook.xls and take out the DPA serial numbers on worksheet “Step 1 Log”. One DPA number must be taken out for every mount that you are requesting. Fill in all available information in the rows of this electronic log book.  Copy the line containing the new DPA information from the “Step 1 Log” worksheet to the “Step 2 Pivot” Worksheet. Go to the “Step 3 Form” worksheet to print the DPA Request Form. Save this file to save the DPA numbers that you just assigned. 
4.2. The requestor must create the engineering job to get this work done in the AME or KON groups. The prefix of these special DPA engineering jobs is EDA. The first line of the Item description for this job shall be “DPA TESTING”. The second line of the item description should describe the job and include the requestors name. The requestor may copy the operations from an existing EDA job or create their own operations. In the first operation step,  the requestor must type in the DPA serial numbers that you took out and total number of DPA’s that you need.
4.3. Put your parts in pink bags and staple them to the appropriate request form. Put them in a black box and place a yellow post –it note with the EDA number along with the supervisors name that the job is going to on the end of the box. EDA jobs for new product development will be processed by the AME group. EDA jobs for existing products will be processed by the KON group.
4.4. Take the black box to the AME planner to release the EDA job that you created. They will print the paperwork and put it in the black box with your parts. The box then goes to DPA techs to perform the DPA.
4.5. The DPA tech is to sign off each step on the router as if it was a production assembly part.
4.6. When you get your processed parts from the DPA tech,  complete the final sign off in the last operation and return the complete router to the AME planner’s desk for job close-out.
5. Sample Preparation
5.1. Parts to be cross sectioned can be potted/mounted in their original condition or in order to save DPA grinding time the parts may be cut open on an abrasive saw. Keep in mind that in order to prevent part distortion, small or delicate parts should not be cut with the abrasive saw.
5.2. Cutting a part with the Abrasimet 250 :
· Turn on the main power disconnect on the Abrasimet 250 saw.
· Clamp the sample and confirm that it cannot move.

· Turn the coolant control knob to the blade position.

· Close the hood and move the cutting lever to the up position (so that the saw blade is not touching the sample).

· Press the start button and wait for the coolant to flow.

· Slowly feed the abrasive wheel into the sample. Maintain or increase force as needed to maintain a constant cutting rate. Excessive force is should not be applied. If the machine exhibits resistance to cutting, then gentle oscillating pressure may be applied.
· After the cut is complete, return the cutting lever to the up position.

· Press the stop button.

· Turn off coolant control knob and the main power disconnect.

· Leave the cover of the Abrasimet open so that it can dry.
6. Sample Potting
6.1. Preparing the Mold
6.1.1. Choose the appropriate size black ringform or DPA mold for the sample. The black ringforms are not reuseable, the other molds are reusable.  For tall parts, two ring forms can be kapton taped together to produce a taller cup. 
6.1.2. Using the blue two piece molds: 
· Remove all old castable plastic stuck to it by scraping with small screwdriver or tweezers. Then apply mold release to all inside surfaces of the cylinder top half only.  Do not apply any to the bottom part of mold.

· Apply a small amount of Petrowax to the lip of the bottom of the mold.

· Apply two sided tape on the bottom of mold. Cut away any overhanging tape with a scalpel. 
· Mark the DPA serial number on the two sided tape. Cut out that DPA number from a printed copy.  The DPA serial number cannot be handwritten because the potting material wash away all inks.
· Press the part onto the two sided tape. If it does not lay flat, you must place plastic shims under the part (where it’s not touching the tape) so it doesn’t rock. Plastic shim stock can be cut into small pieces using a small scissor and is available in the shop. These shims may have to be glued together for the correct height. Apply superglue also to the shim stock before pressing the part onto it and the tape. 
· If the part is large you can super glue the DPA serial number to the side of it. Otherwise put it into plastic during pouring. 
· Assemble the blue mold parts together. Keep the DPA S/N nearby to that DPA. Be careful NOT to mix them up. Lift the blue mold up from the sides. Check to see the Petrowax on the lip keeps both halves together. You must be confident the blue molds WILL NOT come apart in your hands when you lift them up from the sides.

6.1.3. Using the Blue rectangular rubber molds for large parts:
· Apply mold release liquid to the inside. 
· Apply two sided tape to the part. Peel off wax paper backing. 
· Place part into mold bottom, center and press. 
· Super glue the DPA serial number to the top of it.
· Use of these molds does not facilitate shimming. You should be confident the part will not fall over during pouring. 
6.1.4. Using Black Ring forms. 
· Get a sheet of Met-Kleer glue cardboard and remove wax paper sheet. 
· Choose appropriate size ringform for part and place on adhesive. 
· Using a pen or marker trace the inside rim on the glue. Remove ringform. 
· Place part symmetrically in the traced circle. 
· Shim up part if needed. 
· Replace ringform around part and press. 
· Glue DPA number to top if you can. If not it will be placed into the plastic after pouring. 
6.2. Epoxy Mixing and Pouring the Epoxy
NOTE: Put on ALL PPE per Section 3.2 for Mixing/pouring/potting now. All mixing and curing of epoxies must be done under the ventilation hood with the hood fan running. 
There are two different  pourable plastics that can be used. Epo-Kwick dries very clear and has a low viscosity for a long time before it sets up.  It’s ideal for parts with small recesses and holes where air can be trapped; or if light needs to be shined through the part later during evaluation. Sampl-Kwick is a very fast setting plastic that dries semi-translucent. It’s ideal for larger uncomplicated parts were trapped air bubbles are not a concern. If ESD jacket gets dirty during potting it must be laundered. 
6.2.1. Using Epo-Kwick liquid plastic.
· Place clean disposable beaker on scale. Tare to zero.
· Pour a sufficient amount of resin into the beaker.
· Wipe the opening of the bottle with an Accuwipe, and recap the bottle.

· Tare the scale to zero.
· To calculate the weight of the hardener component, divide the weight of resin poured by 4.9 . Pour in the calculated amount of hardener component into the beaker.  Do not go over this hardener weight. Wipe bottle and recap.
· Remove beaker from scale and thoroughly mix components with wooden tongue depressor  for a minimum of 2 minutes. Hold beaker tilted for better mixing and wipe the sides of beaker often with the tongue depressor.
· Begin pouring plastic into DPA cups. Only fill about ¼” over part.
· If required, place all DPA’s into vacuum chamber.  Connect hose to chamber valve, turn on vacuum pump and pull a vacuum for 45 seconds to 1 minute. Remove hose first, turn off pump, and allow air to go into chamber. Repeat 2.1.12 to de-air a second time. Remove all DPA’s from vacuum chamber and place them back on the cardboard sheet.
· Finish filling DPA’s with plastic until topped off. Skim off suds with the wood tongue depressor.
· If required, place a DPA serial number label on top surface. Labels will drift off to the side of the cups due to surface tension. Every 5 or 10 minutes readjust the label with a tweezer so the that it’s back in the middle of the cup.
· It’s best to let the DPA’s sit overnight, however they can be ground after 4 hours. Small DPA’s tend to take longer to cure. Their cure can be sped up by placing the DPA in an aluminum tin and placing them in the 65° C oven in the PFT area for 3 to 5 hours. 
6.2.2. Using Sampl-Kwick powder plastic.
· Sampl-Kwick is mixed by volume. It is a white powder and a thin clear liquid hardener. 

· Use 2 parts resin powder volume to one part volume liquid hardener. For example if you have 280ml of powder you will need to add 140ml of Sampl-Kwick liquid.

· Pour powder into disposable beaker. Note volume in ml. from the side graduations.

· Get another beaker and pour the correct amount of liquid hardener into it.

· Pour the hardener liquid into the powder.

· Begin mixing immediately with a wood tongue depressor. Judge the mix’s consistency/viscosity and quickly add extra hardener to achieve a warm maple syrup viscosity. Stir vigorously for 30 seconds.
· Pour plastic into DPA mold or cup. Work quickly, this plastic thickens rapidly.
· Top off cup in one pour. It is NOT recommended to de-air using this plastic. You will not have time due to it’s rapid viscosity increase, which hampers de-airing. 

· Place DPA serial number into plastic using tweezers. 

· Dispose of beakers, cardboard, and wood tongue depressor in a metal trash can. 

· Adjust DPA number position back to the middle. Do not walk away. Stay until the DPA plastic has set up.

· DPA’s should be ready to grind/polish in about 2 hours.
6.2.3. Removing Molds.
· For ringforms, slowly peel away Met-Kleer board. 

· For blue two piece molds, carefully use the paint can opener tool pull the bottom off the cylinder top. Once you have separation, insert tool and twist pieces apart.

· Now push out DPA from mold. 

· Under microscope peel off the two sided tape out of the DPA plastic using a tweezer. 

· For blue rubber molds just push out DPA from the bottom. Mold can be stretched to make DPA come out. 

· Remove tape from DPA as described above. 

· Store reuseable molds. 
7. Grinding/ Polishing
· Place the polishing wheels with the 60 and 120 grit sandpapers into the polishing machine. For very small parts you may only want to start with 120 grit. 

· Remove as much tape from DPA as possible. This is easier if done under the microscope using a scalpel and or tweezer. 

· Turn on motor power and water flow switches. Adjust the wheel speed to the maximum. Adjust the flow of water on wheel using black handle valve. Bend the Loc-Line nozzle arm to aim the water stream towards center of sandpaper. The water flow should be enough to keep a thin film of water on the sandpaper.
· Sand down the top of DPA and round off it’s edge with the 60 grit sandpaper. Be careful NOT to sand away the DPA serial number.

· Begin grinding the part with the 60 grit sandpaper. You should make 90° rotations of the DPA in your hand every time you press down.

· Replace the sandpaper when the rate of metal and plastic removal decreases substantially.

· If the DPA slips out of your hand, turn the motor off and wait for wheel to make a complete stop before retrieving the DPA. Never attempt to grab the DPA while the wheel is turning!!

· When you get close to the center of the part or the area that you want to see, switch over to the 120 grit sandpaper.

· Repeat grinding operations above until the part is just slightly before the desired plane.

· Use microscope to check grinding process and current location. Using a scapel, remove smeared metal or burrs that have rolled into air pockets. If air pockets are exposed next to delicate features such as glass or weld penetration areas, the DPA must be re-filled. (See Refill instructions below). 

· Replace the polishing wheels with polishing wheels that have 240 and 320 grit sandpaper. Lower the wheel speed by about 25%. Lower wheel speeds for finer papers prevents hydroplaning of the DPA’s which reduces polishing effectiveness. 

· Reduce water flow to a very fine stream.

· Grind all DPA’s to the desired DPA plane. Beginning with 240 grit you should take 180° turns when pressing down on the paper.  Apply pressure for about 15 seconds before rotating and pressing again. 

· Proceed on with successively finer grit sandpaper. i.e. 320 then 400 then 600 grits.  Each time you should be reducing water flow and wheel speed slightly.  For 400 and 600 grits the water stream should be an interrupted stream where individual drops are seen. If plastic seems discolored you have reduced the water flow too much. 

· If required, after 600 grit polishing is complete you can go to do fine polishing. 

· To achieve a fine high polish, first place the nylon cloth covered wheel on the polisher machine. Spray cloth surface with 0.25 micron diamond slurry. Use about 4 pumps.Turn on wheel to a medium speed, about what you used for the 240 grit.  DO NOT turn on water.
· Begin polishing DPA in the same direction you left off with using the 600 paper: same scratch direction.  You do not need to apply as much pressure as you did when using the sandpapers. You should maintain DPA cloth contact for at least 2 minutes. Use the entire wheel surface.

· After this step water rinse the DPA and the cloth wheel before removing and storing it. 

· The high polish is achieved with the velvet wheel. It is recommended to put a small chamfer on the DPA polished edge using 240 grit wheel.

· Place velvet covered wheel on polisher and turn on motor.

· Turn on water and thoroughly wet fabric. Turn off water and while wheel is still running and lightly press the plastic sheet to squeegee off excess water. 
· Shut motor off then use a flat piece of plastic to rough up, or reverse, the nap of the velvet.

· Shake up 0.3 micron alumina slurry bottle. Remove cap and pour a 2” diameter spot of slurry in the middle of the wheel.

· Manually spread out the slurry using a clear sandpaper backing plastic or a thick PVC plastic block. 

· Turn on the motor and set speed to medium low.

· Begin polishing DPA in the same manner as when using the nylon fabric wheel described above. You should be able to get about three DPA’s polishing with this initial amount of slurry on the wheel. Add more slurry for successive DPA’s.

· After all DPA’s are polished turn the wheel speed and water flow up and wash the velvet off. You can press a DPA to flush all the alumina slurry out of the velvet as water is running.

· Turn off the water and let it spin dry for a few minutes.

· All wheels (sandpaper or cloth covered) should not be stored excessively wet. Use paper towels to blot off excess water after doing a “spin dry” for about two minutes.
8. Refilling
When air pockets are exposed in the initial grinding, next to features of interest, you must “refill” them with the SAME plastic that you initially poured the DPA with. 
· Thoroughly scalpel away metal or plastic burrs/smears off the edge of the air pocket. Loosen or wash away debris stuck to the sides of the air bubble walls. 
· Dry off all water with a paper towel. 
· Blow away debris out of the hole using the mini air gun. Entire DPA must be dry.
· Tape up the sides of DPA using Kapton tape. Extend past the refilled surface atleast ¼’. See example at the left in Pic 1 below. 
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Pic 1

· Mix up a small amount of plastic in the small 30 ml disposable plastic beakers. If using Epo-Kwick use 5g of resin for small ringforms; 7.5g for two piece blue mold size; 10g for large ringforms and 20g for large rectangular rubber mold size DPA’s. If using Sample-Kwick powder fill beaker with powder about ¾’ full. Add hardeners and mix as instructed above.
· Pour onto DPA and de-air.
· Remove from vac chamber and poke into air pocket with an oiler. 
· Return DPA to vac chamber and pull a vacuum a second time.
· Place DPA into a metal tin and place into 65C temp oven located in PFT area for between 3 and 6 hours. 
· Return DPA to DPA room and continue grinding. 
9. Chemical Etching (for weld penetration inspection)
DPA surface should be clean, dry and finger print free. If dirty clean, with IPA on a paper towel.  Blow with air gun to dry.

9.1. Etching SS, Aluminum, some Inconels and ferrous metals: 
· Put on ALL PPE per Section 3.2 for handling the appropriate acid now. All work done with acids must be done under the ventilation hood with the hood fan running.
· The DPA surface should be clean, dry and finger print free. If it is dirty, clean with IPA on a paper towel and blow dry it with an air gun.

· Place Marbles Reagent bottle in the white plastic bottle holder under DPA hood. 
· Dip cotton swab into solution.
· Swirl solution on all metal areas of the DPA for between 20- 35 seconds.  If weld penetration does not start to appear begin hard rubbing of WP area with the wet Q-tip. Quickly rinse DPA under faucet . [Some Inconel alloys will have this same application mode and time, but use full strength HCl]. 
· Use microscope to inspect weld penetration area for etching success.
·  If it is too light of an etch, repeat etching steps above.
· If it is over etched you should re-polish the DPA starting with 600 grit (and final steps (fabric wheels) if required), then re-etch.
· Rinse off tip of swab  under faucet and discard.
· Reseal bottle. Store bottle in acid cabinet. 
9.2. Etching Titanium Parts
· Put on ALL PPE per Section 3.2 for handling the appropriate acid now. All work done with acids must be done under the ventilation hood with the hood fan running.
· The DPA surface should be clean, dry and finger print free. If it is dirty, clean with IPA on a paper towel and blow dry it with an air gun.

· Get NH5F2 solution in  PTFE Teflon jar from acid cabinet and place in the white plastic bottle holder under hood. 
· Fill a large plastic beaker (1 liter) with tap water and put right next to the etch beaker.
· Place one DPA at a time in the ends of the metal tongs. Tongs should not touch any metal area of the DPA. Make sure tongs hold onto DPA securely. 
· Submerge the entire DPA into solution but still holding onto the tongs. Don’t drop the DPA into the beaker.
· Observe the metal areas of the DPA and look for bubbles streams forming. When you begin to see those bubbles remove the DPA from solution quickly and place it into the water beaker.

· Repeat for all other DPA’s 
· Take large beaker with DPA and tongs to sink.
· Place under faucet and flush warm tap water into it for one minutes. DI water could also be used to flush DPA’s.
· Pour off water.
· Remove DPA’s and dry them in a paper towel.
· Wash your gloves under the water. 
· If the gloves are disposable, remove them now and discard.
· If your gloves are not disposable dry your gloves with a paper towel, remove and store.
· The NH5F2 solution can be stored for 2 weeks, after which it should be neutralized by engineering and disposed of.
· Inspect DPA for etching results.
· Repeat if needed.
10. Cleaning out the Grinder’s Settling Tank


Personal Protective Equipment Required for this operation : Gloves, Apron, Safety Glasses

 The sludge in the grinder’s settling tank contains some lead oxide. Long-term exposure to lead and lead compounds, such as lead oxide, can result in a buildup of lead in the body, due to absorption of lead into the bloodstream through inhaling dust or fumes, or ingesting by mouth. Before cleaning the settling tank, the operator should put on the proper personal protective equipment (PPE).  Again, thoroughly washing the hands after working with lead-based materials is required to avoid ingesting lead.
· Unplug the grinder to prevent accidental use.
· Get a glass beaker. Remove the flexible hose going into the top of the settling tank and immediately put the end of the hose into the glass beaker to capture the trapped water. Dump this water and all the contents of the settling tank into a 5 gallon bucket labelled for hazardous waste.
· Use the glass beaker to drain the water in the settling tank below the settling tank outlet fitting (located on the right rear side of the settling tank.)
· Have maintenance disconnect the settling tank from the drain line.
· Using a little water, flush the sludge in the drain line that is still attached to the settling tank back into the settling tank.
· Remove the settling tank from the shelf and place it on the floor.  Using the glass beaker, scoop the sludge into the 5 gallon bucket.
· Empty the 5 gallon bucket into a 55 gallon hazardous waste drum located in the crystals area.
· Place the settling tank back on the shelf. Have maintenance reconnect the drain line. Replace the top on the settling tank and reinsert the drain hose.
·  Plug in the grinder and check for leaks in the drain system. 

11. Cleaning out the grinder’s internal piping

Personal Protective Equipment Required for this operation : Gloves, Safety Glasses

The sludge in the grinder’s internal piping contains some lead oxide. Long-term exposure to lead and lead compounds, such as lead oxide, can result in a buildup of lead in the body, due to absorption of lead into the bloodstream through inhaling dust or fumes, or ingesting by mouth. Before cleaning the internal piping, the operator should put on the proper personal protective equipment (PPE).  Again, thoroughly washing the hands after working with lead-based materials is required to avoid ingesting lead.

· Unplug the grinder to prevent accidental use. Shut-off the incoming water valve.
· Disconnect the incoming water and drain lines.
· Remove the sanding disks, the mounting plates (3 screws/side) and the water splash shields.
· Rotate the machine onto its right side and remove the center post. (screw is accessed from the bottom and the post comes out the top)
· Remove the bottom cover. (5 screws)
· Remove the inner machine base from the upper cover. The O-rings around the motor drives will cause some drag. Be careful not to break the wires.
· Remove the internal hoses and clean them.
· Reinstall the internal hoses.
· Reinstall the inner machine base into the upper cover and then reinstall the center post.
·  Reinstall the bottom cover and gently rotate the machine back down.
·  Reinstall the mounting plates and splash shields. 
· Reconnect the incoming water and drain lines. Open the incoming water valve and plug in the grinder.

12.  Preparation of Etchants (To be used by trained Engineering Personnel Only)
12.1. Marbles Reagent (for etching all metals except titanium)

· Have the crystals department make up 50/50 mixture (500ml total) of Hydrochloric Acid  (HCl) and DI water.
· Put on ALL PPE per Section 3.2 for handling the appropriate acid now. All work done with acids must be done under the ventilation hood with the hood fan running.
· Start with 250ml of distilled water in a large (>1000ml) glass beaker. Slowly stir in 250ml of concentrated Hydrochloric Acid.  Stir briefly.
· Weigh out 78.5 grams of Copper Sulfate (CuSO4(5H2O) powder into a aluminum dish. This chemical is stored in HCD area.
· Using a plastic spatula, slowly mix in Copper Sulfate powder. Stir thoroughly but don’t splash solution.  DO NOT heat up beaker.
· When all powder is completely dissolved into solution pour it into the plastic storage bottle.
· Label bottle: Labels should state: “Marbles Reagent: metal etchant.
 WARNING ACID SOLUTION. WEAR GLOVES.   There also needs to be a HMIS label with the following numbers: 3 (health); 0 (flammability); 2 (reactivity); D (PE)
· Wash beaker and utensils in sink.
· There is no shelf life for this product. Use until all is consumed.
12.2. Ammonium Bifluoride Solution (for Titanium alloys)

· Put on ALL PPE per Section 3.2 for handling the appropriate acid now. All work done with acids must be done under the ventilation hood with the hood fan running.
· The 400 Fluoroware (Teflon) beaker should have the label: “Warning, Ammonium Bifluoride metal etching solution. DO NOT GET ON SKIN !!”.  Cover the label with clear shipping tape. There should also be a HMIS label with the following numbers: 4 (health); 0 (flammability); 2 (reactivity); D (PE). This beaker should also be dated. The date label can be separate. This solution has a shelf life. 
· Fill this 400ml PFE Teflon beaker with 150ml of boiling water from the coffee maker.
· Place beaker in a spill pan under a vent hood.
· Add 150 ml of room temperature DI tap water.
· Using a plastic spoon add two level teaspoons of NH5F2 powder into the beaker.
· Stir until powder is completely dissolved.
·  Rinse off spoon in sink and discard.
· Transfer solution into white PTFE jar. Cover jar with it’s screw on lid. Store in DPA room’s Acid Cabinet under hood. 
·  This solution has shelf life of about 2 weeks. It must be neutralized before disposal down the sink. (See below).
· Return the bottle of NH5F2 powder to HCD area.
12.3. Neutralization and disposal of NH5F2 solution
· Put on ALL PPE per Section 3.2 for handling the appropriate acid now. All work done with acids must be done under the ventilation hood with the hood fan running.
· This is done also in the spill pan under the hood.
· Decant equal amounts of the solution into two 1000ml PLASTIC beakers.

· Add room temperature tap water until level is half way (aprox 500ml)
· Using a plastic spoon stir in SMALL amounts [1/4 teaspoon] of Potash (K2CO3) into each beaker.
· This addition will create suds and bubbles!!  Stir gently NOT to overflow beaker with suds. Keep stirring until all bubbles subside.
· Keep adding potash a little at a time until the time when addition DOES NOT fizz up.  This is the titration point where neutralization is complete.
· Take both large beakers to sink and dump down the drain. Flush plenty of water down the drain after it.
· Wash all beakers in sink. Discard spoon. If any solution has spilled in spill pan, wash that out too.

Appendix A: Consumable DPA Materials
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Sandpaper

Sandpaper (60 grit) ZirMet 15-5132-060-025 100-11137-20

Sandpaper (60 grit) 3051281 100-14892-30

Sandpaper (120 grit) 3051282 100-14892-40

Sandpaper (180 grit) 3051283 100-14892-50

Sandpaper (240 grit) 3051284 100-14892-60

Sandpaper (320 grit) 3051285 100-14892-70

Sandpaper (400 grit) 3051286 100-14892-80

Sandpaper (600 grit) 3051287 100-14892-90

Apex S Film (8" disc) pkg qty 2 162075 100-14892-20

Polishing Cloth

Veltex 40-8218

Grinding/Polishing Consumables

MetaDi Supreme Diamond Suspension (8 oz) 40-6629 100-10206-70

Compression Mounting Compounds & Accessories

Release Agent (2 oz) 20-8185-002 100-11073-70

Castable Mounting Compounds & Accessories

EpoKwick Epoxy Resin (1 gal) 20-8136-128 100-11073-80

EpoKwick Epoxy Hardener (1 qt) 20-8138-032 100-11073-90

SamplKwick Resin (5 lb) 20-3566 100-10195-90

SamplKwick Hardener (64 oz) 20-3568 100-10195-80

1" Ring Forms 20-8151-100

1.5" Ring Forms 20-8153-100

2' Ring Forms 20-8154-100

MetKleer Adhesive Bases 20-8188 100-11130-30

EPDM Mounting Cups 1" 20-8181 100-11137-30

EPDM Mounting Cups 1.25" 20-8182 100-11137-40

EPDM Mounting Cups 2" 20-8184 100-11137-50

Description VWR International Part # PCB Part #

Beakers

50ml Beaker 25384-150

250ml Beaker 25384-154

400ml Beaker 25384-156 100-11050-90

Pipets

Transfer Pipets 146970-147

Cotton Swab Applicator 100-7245-60

DPA's


	
	DPA (Cross Sectioning) and Chemical Etching
	EN1041

	
	                                    PAGE 1 of 16
	REV E


CS001 User’s Guide Template Rev. NR 10/30/08


