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User Guide: Slotting of Crystals
[bookmark: _Toc347488734]Purpose: 
The purpose of this procedure is to describe the process used to generate slots in annular shaped ceramic crystals.

[bookmark: _Toc347488735]Responsibilities: 
Crystal Department engineering / management is responsible for maintaining this procedure.  Crystal Department machinists responsible for carrying out this procedure.

[bookmark: _Toc347488736]Associated Documents: ISO 9001, QAM, QSM, AS9100, CR1041

[bookmark: _Toc347488737]Procedure: 
1	General Description and Practice	1
2	Safety Precautions	1
3	Equipment and Materials	2
4	Mounting Parts	4
5	Setup and Slotting	6
6	Slotting the Crystals	7

[bookmark: _Toc21005082]General Description and Practice
This procedure describes the process used to slot ceramic crystals using the ADT Dicer.  The Dicer is equipped with a resin-bonded diamond-impregnated blade for this process.
Parts to be slotted on the Dicer are mounted to a V-block fixture that is positioned on the square vacuum chuck of the dicer.  The slots are then cut into the crystals using an automated program.  Following slotting, the crystals are demounted from the block, and cleaned prior to further processing.

[bookmark: _Toc347489533][bookmark: _Toc21005083]Safety Precautions
Only trained crystal personnel may operate the Dicer.  Use appropriate caution when operating the machine.

[bookmark: _Toc5364513]Handling Volatiles
The vapors of volatile solvents such as methanol, ethanol, isopropanol, or acetone should not be inhaled. In addition, these solvents are extremely flammable and those flames may not be visible. Safety glasses and nitrile gloves must be worn while working with these solvents.
[bookmark: _Toc5364515]Use of Hot Plates
Crystals are mounted using thermoplastic adhesive or “wax”, which is melted on a hot plate. Use caution when using the hot plate and handling the melted adhesives and hot crystals. Use tweezers to handle the crystals, and tongs or other appropriate handling methods to remove hot objects from the hot plate to reduce risk of burns. 

[bookmark: _Toc5364516]Heating Solvents
The wax is dissolved with solvents, such as acetone. Direct heating of solvents, poses a risk of fire and should be avoided. 

[bookmark: _Toc347489534][bookmark: _Toc21005084]Report all spills to the appropriate Production Supervisor. 
Materials and Equipment

The following materials are used for cleaning and mounting in this procedure.
[bookmark: _Toc5364529]	Acetone, C3H6O, (PCB p/n 100-11065-60)
[bookmark: _Toc5354394][bookmark: _Toc5364530][image: GHS-pictogram-flamme.svg][image: GHS-pictogram-silhouette.svg][image: GHS-pictogram-exclam.svg]
Wash face, hands and any exposed skin thoroughly after handling 
Do not breathe dust/fume/gas/mist/vapors/spray
Wear protective gloves/protective clothing/eye protection/face protection
Refer to the SDS for more information.
[bookmark: _Toc5364521]Methanol (PCB p/n 100-8374-70) 
[image: GHS-pictogram-flamme.svg][image: GHS-pictogram-skull.svg][image: GHS-pictogram-silhouette.svg]
Wear protective gloves/protective clothing/eye protection/face protection. 
Keep away from heat /sparks/open flames/hot surfaces - No smoking.
Do not breathe dust/fume/gas/mist/vapors/spray. 
Wash hands thoroughly after handling.  
Refer to the SDS for more information. 
Isopropyl alcohol (PCB p/n 100-8079-80)

Wear protective gloves/protective clothing/eye protection/face protection. 
Keep away from heat /sparks/open flames/hot surfaces - No smoking.
Do not breathe dust/fume/gas/mist/vapors/spray. 
Wash hands thoroughly after handling.  
Refer to the SDS for more information. 

Stronghold 7036 Blanchard Wax adhesive (PCB p/n 100-8376-20)

Wear protective gloves/protective clothing/eye protection/face protection. 
Contact with molten material may cause burns and irritation
Vapors from molten material may cause irritation of the respiratory tract. 
Wash hands thoroughly after handling.  
Refer to the SDS for more information. 



The following tools and fixtures are used in this procedure: 
ADT Dicer
100-17015-00 - .012" X 4.60" OD 45 MICRON DICING BLADE
4.0" FLANGE KIT, 4.45" OD
Hot plate
Tweezers
0-1” micrometer
Calipers
Kim wipes
Arbors
Slotting base fixtures
Aluminum foil
Microscope
Beakers and dishes for solvents
Ultrasonic cleaner
Drying oven
[bookmark: _Toc347489535][bookmark: _Toc21005085]Mounting Parts
Turn on the hot plate, allow it to heat up to 175°C +/- 15°.
Gather the appropriate slotting base fixture and gage pins  for the crystal being slotted. Reference Table 1 for part-fixture combinations.
Set the slotting base fixture(s) onto the hot plate to warm up. 
Load the crystals onto the arbor(s). 
[bookmark: _Ref36447820]Melt the Blanchard wax onto the grooves of the slotting base fixture where parts will be mounted.
Use tweezers to grab a loaded arbor by the ends, and gently place each one into the appropriate fixture groove(s).  
Use tweezers to gently push the arbor down, so that the parts are pushed into the wax.
[bookmark: _Ref36447829]Gently pull the arbor out of the crystals, keeping the crystals together and upright.


Figure 1: Double click the black box to see arbor removal technique
Repeat steps 4.7 thru 4.10 until the fixture is full, or the whole job is loaded.
Move the fixture onto the cooling plate to let the fixture cool and the wax cure/harden.

	[bookmark: _Ref36194425][bookmark: _Ref36194411]Crystal Part Number
	Slotting Fixture Part Number
	Arbor Part Number

	17744-01
	71190-01
	100-16414-60

	59865-01
72808-01
	
	100-15161-70

	5342-01
	
	53242-01

	13340-01
	
	

	41658-01
	
	

	48698-01
	
	

	22446-02
	
	53246-01

	4372-04
	
	

	22446-01
	71191-01
	53244-01

	21627-01
	
	54263-01


Table 1: Slotting Fixture Part Numbers for Ring Shear Ceramic Crystals
[bookmark: _Toc347489536][bookmark: _Toc21005086]Starting up the ADT
Turn chiller on.
Push the power on button for the ADT dicer.
Turn on the mist buster.
Log into the machine
User name: Operator, Password: o, check the box for system initialize, (see photo).
[image: ]
Setup 
Check that the square vacuum chuck is loaded in the dicer.
If the correct blade is not loaded, perform a blade change, per section 8.2 Mounting a Blade. 
Check that the water level in the “coolant” tank is above the fill line.
Clean the vacuum chuck with a Kim wipe and Isopropyl alcohol. 
Clean the bottom of the mounted fixture plate, removing excess wax from the bottom and then clean with a Kim wipe and Isopropyl alcohol. 

[bookmark: _Toc21005087]Slotting the Crystals
Press Assign Job on the main touch screen. 
[image: ]
Figure 2: Main Screen

Open the proven program folder, and select the appropriate program for the job you are running.

 Make this program active, by pressing the Assign button.
 [image: C:\Users\rjewell\AppData\Local\Microsoft\Windows\INetCache\Content.Word\IMG_4279.jpg]
 Go to the Dicing screen by pressing the “To Dice” button. 
[image: C:\Users\rjewell\AppData\Local\Microsoft\Windows\INetCache\Content.Word\IMG_4279.jpg]
 Check that the correct program is listed at the top of the “Dice” screen, see Figure 3.
 

[image: ]
[bookmark: _Ref41386713]Figure 3: Currently loaded program, shown highlighted.


[bookmark: _Ref41383460]Press the “Run” button, Figure 4. 

[image: ]
[bookmark: _Ref36198463]Figure 4: Run button highlighted on the “Dice” screen
[bookmark: _Ref37048852]The Dicer will then prompt you to “Place Work piece on Chuck”, as shown in Figure 5.
[image: ]
[bookmark: _Ref36198592]Figure 5: System prompting operator to load a fixture of parts.
Center the slotting fixture on the chuck, square to the gaskets as shown in Figure 6.

[image: C:\Users\rjewell\Desktop\Dicing saw photos\IMG_4314.jpg]
[bookmark: _Ref36198619]Figure 6: Slotting fixture centered on the vacuum chuck, shown loaded with parts ready for slotting.
 

Place the fixture so that crystals are in the top right hand corner, with any empty rows being toward the bottom/operator. 
Click “OK”.
Follow the alignment instructions on the screen. Aligning the fixture to the top edge, and right most corner, and the far position to the top edge.
Click finish and the Program will begin cutting.
Every so many blade passes the machine may automatically check the blade length and will alert if the blade is out of the expected range or broken. 
Note: Misreading can occur, the blade should always be rechecked once unless it is broken.
When the slotting cycle is complete, open the Dicer’s loading/unloading door and use compressed air to remove the water, swarf, and chips from the slotting base fixture and table.
Remove the slotting base fixture from the table by clicking the “OK” button in Figure 7.

[image: C:\Users\rjewell\Desktop\Dicing saw photos\IMG_4305.jpg]
[bookmark: _Ref41383361]Figure 7: Slotting program completed
[bookmark: _Ref37048947]Inspect the parts, looking for alignment, cut thru, and chipping. 
[bookmark: _Ref42843594]Check slot width with CD1430A go-no go gage, or equivalent. 
If the job required more than one slotting fixture: repeat steps 7.6 to 7.17, until the job is complete. 
Place finished fixture(s) on the hot plate to re-melt the wax.
Use tweezers to carefully remove the parts from the fixture. 
Place the parts into a beaker labeled with the job number, and enough acetone to cover parts. 
Allow the parts to soak until they can be separated. 
Clean up the Dicer by wiping it down using a Kim-wipe and isopropyl alcohol. 
Slotting base fixtures can be cleaned by soaking them in acetone until clean. 
Place parts on incoming shelf in lab area for cleaning. 
Changing the Dicing wheel
Changing a mounted wheel for a different wheel
On the dicing screen press the spindle button, see Figure 8.
[image: ]
[bookmark: _Ref36452511]Figure 8: Dicing screen, highlighting the spindle button
Select “Change Blade” from the options menu.
[image: C:\Users\rjewell\Desktop\Dicing saw photos\IMG_4307.jpg]
Figure 9: Spindle Menu
The Spindle should move out to be closer to you. 
Select the new blade that you are loading from the Blade drop down in the Change Blade window that has popped up. 
[image: C:\Users\rjewell\Desktop\Dicing saw photos\IMG_4308.jpg]
Figure 10: Change blade screen, showing step one.
Open the work area door by swinging it out and up. 
Open the blade cover after loosening the thumb screw, see Figure 11.

[bookmark: _Ref41384005]Figure 11: Blade cover, with the thumb screw circled.
Remove the blade assembly from the spindle.

Figure 12: Blade mounted on the spindle.
Clean the flange with isopropyl alcohol on a Kim wipe, inspect for any wear or damage. 
Allow the blade assembly to dry before returning it to is labeled location in the Lista cabinet. 
Clean the spindle face with isopropyl alcohol on a Kim wipe, inspect for any wear, damage, or surface irregularities as you do so.
Smooth out any ruff areas on the spindle face, if necessary, using an Arkansas stone clean with isopropyl alcohol on a Kim wipe when done. 
Pull the blade assembly that you are changing to from the Lista cabinet. 
Clean the flange with isopropyl alcohol on a Kim wipe, inspect for any wear, damage, or surface irregularities as you do so.
Load the blade assembly onto the spindle. 
Secure the blade to the spindle, using the torque wrench (CA2912 or equivalent).
Close the blade cover and tighten the thumb screw. 
Click the next button.
Adjust the water flow location to the new blade, water can be cycled on by checking the water check box on the “Change Blade Step 2 of 2” screen, Figure 14.
Water spray location is adjusted by the knobs highlighted in Figure 13, set screws must be loosened before adjusting.
[image: IMG_4310]
[bookmark: _Ref41385633]Figure 13: Location of water adjustment knobs, up/down and forward/back.
Note: Water should spray at the blade, with the center of the water stream aimed at the edge of the blade.

[bookmark: _Ref41385538]Figure 14: Change Blade Step 2 of 2 window, used to adjust the water flow.
Close the work area door by swinging it out and down.
Click the finish button to finish changing the blade, clicking the back button will return you to “Change Blade Step 1 of 2” screen. 
Preform non-contact height (NCH) verification of the blade, the machine may prompt you to do this automatically. 
[bookmark: _Ref36456003]Mounting a Blade. 
Use the flange tools to uncouple the flange.
Discard the used, broken, blade if applicable. 
Clean the flange with isopropyl alcohol on a Kim wipe, inspect for any wear, damage, or surface irregularities as you do so.
Add some isopropyl alcohol to the flange.
Note: this is to hold the blade in place with surface tension of the liquid as the flange is assembled. 
Assemble the flange using the flange tools, tighten to hand tight. Do not overtighten the flange, doing so may cause the blade to bend or break. 
Label the flange with the blade size loaded into it. 
Return the blade assembly to the Spindle or Lista cabinet as is appropriate. 
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