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User Guide:  Lapping

Procedure:
1  Supervisor / Lead Person / & Delegated Representative 

1.0
Job Orders arrive from previous operations and are placed in the Lapping staging area.

1.1 Job Orders are prioritized in staging area by Jobs Priority Report (JPR) date retrieved from the Business System Database (BSD).

1.2 Job Orders are delegated in order of priority and or daily production requirements. Priorities are determined by the Machine Shop Scheduler. These priorities are communicated through an electronic spread sheet, in which the M.S Scheduler models after the B.S.D and customer requirements. The electronic spread sheet is reviewed on a daily basis for any critical changes in scheduling jobs through the area.

2 Safety Precautions

2.1 The edges of the lapping rings and plates are sharp from the abrasive action of the slurry.  The operator needs to handle the rings carefully to avoid getting cut.  Also, the rings, weights, and plates can be heavy.  Handle them carefully and avoid dropping them.  

2.2 Use of ovens / hot plates: use appropriate oven mitts, tongs, or gloves to load and unload parts from ovens and hot plates.

2.3 Abrasive slurry mixing, cleaning chemicals: always use gloves and review Material Safety Data Sheet (MSDS) for exposure information.

2.4 Alcohol and Methanol are extremely flammable; lid must be on cleaning container when not in use

2.5 Do not use spray bottles as air flammable vapor.

2.6 Shop towels to be disposed of in fireproof designated containers.

3 Standard Equipment




PCB P/N

3.1 Lapmaster 12” Lapping Machine




N/A

3.2 Lapmaster 12” Conditioning Rings



100-8956-60

3.3 Lapmaster 12” Foam Pad




100-10046-60

3.4 Lapmaster 12” Lapping Weights 




50693-00

3.5 Lapmaster 15” Lapping Machine




N/A

3.6 Lapmaster 15” Conditioning Rings



100-8995-40

3.7 Lapmaster 12” Foam Pad




100-10046-70

3.8 Lapmaster 15” Lapping Weights 




50692-00

3.9 Lapmaster Diamond Slurry Dispenser



N/A

3.10 Lapmaster 600 Grit Polish Paper




160-2021-30

3.11 Lapmaster Flatness Gage




5-0017-002-1910
3.12 Polish Pad (Single Sided Lapmaster)



100-8931-10

3.13 Polish Pad (Double Sided PR Hoffman)



100-11050-60
3.14 PR Hoffman 48” Lapping Machine



N/A

3.15 PR Hoffman 48” Flatness Gage




54115-01
3.16 PR Hoffman PR-1 Lapping Machine



N/A

3.17 PR Hoffman PR-1 Flatness Gage




100-11043-10

3.18 PR Hoffman PR-1 Conditioning Gears



100-10227-00

3.19 PR Hoffman PR-1 Lapping Weights



N/A

3.20 PR Hoffman PR-1 Slurry Reservoir



52365-01

3.21 PR Hoffman PR-2 Lapping Machine



N/A




3.22 PR Hoffman PR-2 Flatness Gauge



50591-01

3.23 PR Hoffman PR-2 Conditioning Gears



100-10227-20

3.24 PR Hoffman PR-2 Lapping Weights



48860-00

3.25 PR Hoffman PR-2 Slurry Reservoir



48863-01

3.26 PR Hoffman PR-2 Diamond Plated Ring



100-11043-00

3.27 Lapping Recirculation Pump 




100-11065-70

3.28 Polishing Recirculation Pump 




100-11065-75

3.29 Aluminum Oxide Abrasive Rhodax 1 Micron


100-10204-66

3.30 Aluminum Oxide Abrasive Rhodax 3 Micron



100-10204-65

3.31 Aluminum Oxide Abrasive 5 Micron
 (50 LB)



100-9970-10
3.32 Aluminum Oxide Abrasive DD3  3 Micron (44 LB)


100-11135-80

3.33 Aluminum Oxide Abrasive DD6  6 Micron (44 LB)


100-11136-00
3.34 Aluminum Oxide Abrasive 9 Micron
 (300 LB)



100-8315-40

3.35 Aluminum Oxide Abrasive 14.5 Micron  (50 LB)


310-0465-00

3.36 Aluminum Oxide Abrasive 12B (7.5 Micron)
(20 KG)


100-11136-20
3.37 Aluminum Oxide Abrasive 20B (14.5Micron)
(20 KG)


100-11136-40
3.38 Lapmaster #0101 Lapping Vehicle




100-8929-10

3.39 Water Based Lapping Vehicle (EL-6)



100-8320-70

3.40 Diamond Abrasive 3 Micron




100-8822-30

3.41 Diamond Abrasive  Lubricant




100-8822-20

3.42 Rust Preventative Unilap C60




100-10204-62

3.43 Rust Preventative Blue Cool




100-11043-40

3.44 1” Optical Flat






100-9201-90

3.45 Tweezers Ultra Fine





100-10041-10

3.46 Tweezers Replacement Tips Ultra Fine



100-11029-30

3.47 Tweezers Replacement Tips Extra Fine



100-11029-40
3.48 PC 0125-1GL Diamond Slurry .25 micron                                                        100-14884-00

3.49 PC 0150-1GL Diamond Slurry .50 micron                                                        100-14876-40

3.50 PC 0110-1GL Diamond Slurry .10 micron                                                        100-14876-10

3.51 Baron Blakeslee Ultrasonic Vapor Degreaser                                                    N/A

4   Operator
4.1.   Once proper Job Order is selected, the Operator ensures all documents have matching revisions according to router and the detailed drawing. Perform Labor Transaction as per MS1053. 
4.2.
Perform Lapping operations as per detail drawing, Router and job paperwork. If Router process is deviated, Engineer or Supervisor signature is required. The Operator is responsible for quality, in process, and final inspection. When applicable, inspecting dimensions from a prior operation may become necessary. Inspect and verify all data as per MS1078. 

Note:  All manufactured parts, except parts from the EDM Department are Miracleaned (MS1026) prior to getting lapped. Parts coming from the EDM department will be cleaned as per MS1016. Copper parts coming from the EDM department are to be cleaned as per routing instructions MS1026 prior to lapping.
5  (SINGLE SIDED) LAPPING:     Lapmaster 12”, 15”, & 48”
5.0  PROCESS INFORMATION 

5.1 Operator to refer to work instructions on router, 


5.2 The router must be updated by the operator where indicated.


5.3 Permanent changes are reviewed and updated by Engineering.

6  PREPARE LAP PLATE 

6.0  Lapping plate flatness must be verified on a daily basis (.0003 Max ) (first operator at the start of the shift) 
6.1 Remove one conditioning ring from lapping plate on 12” & 15”, two conditioning rings on 48”.

6.2 Clean a portion of lapping plate with alcohol or leniuim and kim wipes, (Ref.  2.4 & 2.5).
6.3 Zero out indicator on Lapmaster calibrating plate, or on a surface plate.

6.4 Place indicator and base (5-0017-002-1910, 54115-01) on cleaned portion of lapping plate. Observe for 4 points of contact (indicator tip, 1 inside post, and 2 outside posts). 

6.5 When checking flatness on a serrated plate, DO NOT check along serration.

6.6 Obtain measurement from indicator dial and record measurement into Lapping Plate Daily Log spreadsheet.  File location: R:\Production\machine-shop\16 - Lapping\Lapping Plate Flatness\Lapping Plate Daily Log.xlsx
6.7 When flatness measures outside the acceptable parameters for lapping plate flatness (.0003 Max). Operator must adjust position of conditioning rings to properly work plates back into acceptable flatness.
6.8 Lapmaster: Run lapping machine with only the conditioning rings (3) on plate to work flatness back into specifications. As a guide, run machine for 30 minutes for every .0001 out of specification, or to get indicator back to “ZERO”. 
6.9 If indicator reads negative, plate is concave, move condition rings 1/8” outward from current position, up to ¼” max.
6.10   If indicator reads positive, plate is convex, move conditioning rings 1/8” inward from current position up to ¼” max.
6.11    48” Lapper install 50692-15 (17 lb) weights in all conditioning rings to reduce time for re-qualifying table. Note: requalied lap plate flatness will be approximately half of table flatness measured accoss one segment.
6.12 Prior to lapping, if plate is dry, run machine for 2 minutes to evenly distribute lapping slurry over the entire plate surface
6.13 On an annual basis, lapping plates will be removed for cleaning as directed by “Express Maintenance Software”. 
6.14 As needed, lapping plates may be Blanchard ground when flatness exceeds .0005 . Blanchard grinding is an alternate method used to restore the flatness back into specifications for that specific lapping plate, typical method is cited above.

7 
LAPPING SLURRY MIXING RATIO (Oil Based)

7.1   Select the abrasive: 14.5 micron for roughing or 5 micron for finishing. (25 micron for 48” Lapper)
7.2   Add  190 g (4oz. / 118 ml).of 14.5 micron (310-0465-00) lapping compound to 1/2 gallon   (1893 ml lapping   vehicle solution. (006) (100-8929-10)
7.3   Add 230 g (6oz / 177 ml) of 5 micron (100-9970-00) lapping compound to 1/2 gallon (1893 ml) lapping  vehicle solution. (006) (100-8929-10)
7.4   Add 4 lbs (48 oz) of 25 micron lapping compound to 1 gallon (3786 ml) lapping vehicle solution. (006) (100-8929-10) (Mix thoroughly for 48” lapper.
7.5   If machine does not run for more than one shift, put slurry in properly marked mixing container: Run on mixer for 15 minutes minimum prior to using slurry.

8 LAPPING SLURRY MIXING RATIO (Water Based) 

8.1   Select the abrasive 20B (~14 micron) for roughing or 9 micron for semi-roughing, 12B (6 micron) for finishing.

 The following is the recipe for 1000g mixture of 9 micron: 

8.2
  1000 g Aluminum Oxide

(100-8315-40)

8.3

3333 g DI water


(1g H2O = 1ml)

8.4

234 g EL-6 vehicle


(100-8320-70)

8.5  
(Larger batches are acceptable use equal amounts of each)

8.6 
 Pour 500 ml of DI water into the empty jug marked with the appropriate micron size.

8.7 
 Add the abrasive.

8.8 
 Add the EL-6 .

8.9 
 Use the rest of the water to rinse the beakers/funnel into the jug.

8.10  Shake vigorously and place on roller for 30 minutes minimum.

8.11  Shake prior to filling squirt bottle or reservoir. Verify micron size is listed on bottle.

The following is the recipe for 1000g mixture of 20B or 12B
8.12   1000 g Aluminum Oxide

(100-11054-30)
8.13   3000 g DI water                               
(1g H2O = 1ml)
8.14   234 g EL-6 vehicle  


(100-8320-70)
8.15
   333 g Rust Preventive 


(100-10204-62 or 100-11043-40)
8.16   (Larger batches are acceptable use equal amounts of each)
8.17
   Repeat steps 8.6 – 8.11 adding rust preventive to the mixture
9 LOAD PARTS

9.1      Use work holders if applicable.  The parts should float freely within the work holder.  

9.2      After loading the work holder, place the weight noted on router on top of the parts

9.3      See “Lapping Fixtures” excel spreadsheet for fixture drawer location: 

           (R:/Production/Machine Shop/16:/lapping)

10 DETERMINE NUMBER OF PARTS PER RING (starting guideline)
10.1    The optimum thrust load for lapping is 2.5 pounds per square inch.  

10.2    When a known amount of parts are required to be lapped simultaneously the following formula is used to determine the optimum pressure plate weight.  This weight will provide the shortest lapping time.

(SYMBOL 112 \f "Symbol"r2) x (# of parts) x  2.5 = weight of pressure plate

Example:
Part diameter = .300



# of parts to be lapped / fixture or conditioning ring =  20



((3.142) x (.150)2) x  20 x  2.5  = 3.5 pounds total



Run 20 parts per ring with 3.5  pounds in each ring

11 ADJUST FEED WIRE LOCATION (Lapmaster Pumps)

11.1
  The feed wires should be positioned approximately 120( apart, ahead of the conditioning rings, within 1” of the inside edge of the lap plate.

12 ADJUST FLOW VALVE (Recirculating Pumps)

12.1   Adjust flow valve until a steady drip or flow occurs. 

12.2   On recirculating pumps adjust loc lines until a steady drip or flow occurs.

13 LAPPING PROCESS
13.1   During the lapping process a continuous flow of lapping slurry must be maintained.  In order to maintain cutting action and stock removal it is necessary to keep adding fresh sharp compound. 

13.2   To achieve optimum parallelism results within .0001", transposition of parts must be performed. 

13.3   If the parts are not transposed, parallelism results of .0005" can be expected.

13.4   To obtain parallelism by lapping both sides of the part, the minimum number of parts per conditioning ring should be three but preferably five. The reason for this is that three points will establish a plane. 

13.5   Use of a foam or rubber pad is only recommended during the final lapping cycle to preserve the surface finish of a two-sided lapped part only if no parallelism is called out.

13.6   Use of serrated plate is recommended for parts larger than 1/4” diameter.

14 INSPECTION PROCESS

14.1   In process inspection will be performed as per MS1078. In order for parts to be measured/inspected accurately, they must first be cleaned. 

14.2   Lapped parts are not required to be Miracleaned for inspection purposes. Alcohol or lenium bath lapped parts prior to performing In-process inspection.
14.3   Parts larger than .375 and greater than two light bands (23.2µin) are verified via optical flat, those that do not fall in this category may be measured by Zygo up to .75 size.

14.4   Parts requiring Zygo inspection will have additional inspection operation designated on router.

14.5   Use profilometer to verify surface roughness unless print states “No Scratches”

15   CYCLE TIME

15.1   Cycle times for each group of parts will change depending on a number of variables.  These may include part conditions prior to lapping such as flatness, warpage, surface finish and part material.  

15.2   Cycle time also changes depending on the amount of pressure plate loading and the condition of the lapping slurry.

15.3   Router will list “Times Flipped” and “Cycle Time” for new processes router will state “Unproven” fill in this information.


 ie: if Times Flipped =1, Cycle Time = 10 min, total lap time is 20 minutes to finish part thickness.


      if Times Flipped =2, Cycle Time = 10 min, total lap time is 30 minutes to finish part thickness.

15.4   Routers stating “Verified” have had multiple jobs proving out process.

15.5   Refer to R/Machine Shop/16-Lapping/Lapping_Fixtures.xls for fixture location data.
16 MECHANICAL POLISHING 

16.0  New Pad Installation

16.1  Verify plate is clean and flat within .00010 prior to installing polishing pad.

16.2  Install new polishing pad, let adhesive set minimum of 60 seconds.

16.3  Install conditioning rings, run five minutes dry to remove any debris present in new pad.

16.4  With conditioning rings, run five minutes with de-ionized water only.

16.5  With conditioning rings, run five minutes with diamond slurry only

16.6  With conditioning rings, run five minutes with diamond slurry and lubricant.

16.7  For standard pad use, repeat step 16.6 to remove any debris present from daily cleaning.

17.0   Polish Reference Figures 1 thru 3 

17.1   Spray lubricant on all visible areas, prior to loading parts.

17.2   Diamond slurry mixing container remains “ON” at all times, to prevent settlement of slurry and not to impose mechanical stress on mixing unit.

17.3    In the event power was turned “off” to the diamond slurry mixer, simply restore power with the “on” button and verify that the sediment is mixing well. 

17.4    Shake the jar if necessary to break up sediment at bottom of jar.

17.5    Verify that the programmable dispenser is set to Engineer requested settings. A typical “reference” starting point for the program settings (when no engineer guidelines are given) is 40 second interval for the diamond slurry at 18 PSI, duration 5 seconds, a 35 second interval for the lubricant at 12 PSI, and both for duration of 4 seconds.

  17.6    Set the Polishing timer per router.  
17.7    LOAD PARTS, Use work holders if applicable.  The parts should float freely within the work holder.  Use squirt bottle with appropriate slurry and lightly cover parts with fluid. 
  17.8    Shut-off machine and both dispenser programs.

  17.9    Set the Polishing timer per router.

  17.10  Shut-off machine and both dispenser programs.
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Figure 1.  Top view of polisher showing conditioning rings and dispenser arm.
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   Figure 2. Front panel of programmable dispenser.
                  

 Figure 3.  Front view of stirrer.

17.11       Turn on polisher (if required) and this will activate both dispenser programs.
17.12       Polish for referenced specified time, as per router.
17.13       When polishing machine stops, both dispenser programs and stirrer will stay activated.
17.14       Remove the parts, flip if needed.
17.15       Immerse parts in cleaner and blow-off with compressed air.  Repeat if necessary.
17.16       Verify completion of operation by surface finish and or light bands as per print.
17.17 If using water based polishing media, hook up recircluating pump 100-11065-75 for use and clean pad with de-ionized   water after each use.
17.18 Excessive pad polishing can cause edge roll off and flatness failures.

18   CLEAN PARTS

18.1 
Upon completion of the Lapping / Polishing, parts will be cleaned as per router instructions.

18.2 
Lapped parts must be cleaned immediately after Lapping to ensure that the lapping compound does not dry on the part surface. 

18.3 
Parts lapped in water based slurry to be rinsed in sink for slurry to be caught in settling tank

18.4 
Parts lapped in oil based slurry to be rinsed in Brulin 815, alcohol or lenium to remove majority of slurry.

18.5 
PCB uses alcohol, leniuim, acetone, and methanol, among other chemicals to clean parts, as with any cleaner, use gloves and review MSDS prior to use.

19  MAINTENANCE:

19.0    PERIODIC CLEANING AND INSPECTION CHECK

19.1 
The operator is required to perform the following cleaning and inspection of the Lapping Machine on an as needed basis.
19.2 
Inspect and clean trough located under plate to remove accumulated slurry and product residue from lapping process. 

19.3 
Clean the pumping system.

19.4 
Inspect conditioning ring and replace as necessary. Inspect rollers and yoke assembly. Refer to the relevant operator’s manual for assistance. 

19.5 
Contact supervisor if discrepancies arise.

*All other Maintenance will be performed as per Express Maintenance Software.

20   DOUBLE SIDED LAPPING (PR-1 & PR-2)

20.0   PART  INFORMATION 

20.1 
Operator to refer to work instructions on router, 

20.2 
The router must be updated by the operator where indicated, or as specifications or conditions change.

20.3 
Permanent changes are reviewed and updated by Engineering.

21  PREPARE LAP PLATE 

21.1 
Lapping plate flatness must be verified on a daily basis (.0003 Max PR2, .0008 Max PR1) at the start of the shift. 
21.2   New bottom plates require “ramps” to be installed,  Tighten PR2 ramp (100-10052-17), PR1 ramp (100-10226-90)     ¼-20 SHCS to 12 ft-lbs.

21.3             Clean a portion of lapping plate with alcohol and kim wipes.
21.4              Zero out indicator PR1 (100-11043-10)or PR2 (50762-01) on a cleaned surface plate.

21.5  
Place indicator and base on cleaned portion of lapping plate. Observe for 4 points of contact.   When checking     flatness on a serrated plate, DO NOT check along serration
21.6 Obtain measurement from indicator  and record measurement into Lapping Plate Daily Log spreadsheet.  File location: R:\Production\machine-shop\16 - Lapping\Lapping Plate Flatness\Lapping Plate Daily Log.xlsx
21.7  When flatness measures outside the acceptable parameters for lapping plate flatness (.0003 Max PR2 .0008 Max PR1), inform department lead and arrange for reconditioning on 48” lapper.

21.8      
Prior to conditioning plates, evenly distribute lapping slurry on top and bottom plates.
21.9  
Condition plates at the start of each working day using bronze conditioning gears PR1 (100-10227-00) or  PR2 (100-10227-20) for 25-35 minutes at just less than (10%) max RPM to ensure no nicks or dings are present from daily cleaning and to ensure plate flatness is maintained. 

21.10  
Each set of bronze rings are to be matched sets and NEVER  used separately, less that the set of 5, OR mixed with another set of rings.

21.11 On an regular (DAILY) basis, lapping plates will be removed for cleaning as directed by section 31.

21.12 As needed, lapping plates may be Blanchard ground when flatness exceeds .0005 . Blanchard grinding is an alternate method used to restore the flatness back into specifications for that specific lapping plate, typical method is cited above.

22      LAPPING SLURRY MIXING RATIO (Water Based)

22.0 
Select the abrasive 20-micron for roughing or 9-micron for finishing.



The following is the recipe for 1000g mixture of 9 micron:
22.1 
      1000 g Aluminum Oxide

(100-8315-40)
22.2        3333 g DI water  (1g H2O = 1ml)

22.3   
234 g EL-6 vehicle  

(100-8320-70) 

22.4     (Larger batches are acceptable use equal amounts of each)

22.5     Pour 500 ml of the water into the empty jug marked with the appropriate micron size.

22.6     Add the abrasive.

22.7     Add the EL-6.

22.8     Use the rest of the water to rinse the beakers/funnel into the jug.

22.9     Shake vigorously and place on roller for 30 minutes minimum.
22.10 Shake prior to filling squirt bottle or reservoir. Verify micron size is listed on bottle.

The following is the recipe for 1000g mixture of 20-micron:

22.11 1000 g Aluminum Oxide

(100-11054-30)

22.12 3000 g DI water  (1g H2O = 1ml)

22.13 234 g EL-6 vehicle  


(100-8320-70)

22.14 333 g Rust Preventive 


(100-10204-62 or 100-11043-40)

22.15 (Larger batches are acceptable use equal amounts of each)

22.16  Repeat steps 20.5 – 20.10 adding rust preventive to the mixture.

23   LOAD PARTS

23.0 
Use work holders if applicable.  The parts should float freely within the work holder.  

23.1 
Use squirt bottle with appropriate slurry and lightly cover parts with fluid. 

23.2 
Place top plate over parts, for PR2 put lever between top plate pins, for PR1 depress both buttons to lower top plate.  

23.3 
Rotate top plate  two to three turns to ensure parts are seated in work holder.  

23.4 
Turn machine on with RPM at zero & turn up to speed noted on router, touch top plate during this op, as you will feel if parts were not seated correctly and come out of carriers. 

23.5 
If parts come out of carrier, shut down and inspect parts for nicks & dings.

[image: image3.jpg]



Figure 4. PR1 Double Sided Lapper

24 ADJUST FLOW VALVE (Recirculating Pumps)

24.0
Install slurry reservoir fixtures into top plate pocket, PR1 (52365-01), PR2 (48863-01) to reduce slurry covering top plate for ease of cleaning at end of shift.

24.1
Adjust loc lines to drip into each reservoir. 

25 LAPPING PROCESS
25.1 
During the lapping process a continuous flow of lapping slurry must be maintained.  In order to maintain cutting action and stock removal it is necessary to keep adding fresh sharp compound.  

25.2 
To achieve optimum parallelism results within .0001", transposition of parts must be performed.  

25.3
 If the parts are not transposed, parallelism results of .0005" can be expected.

         25.4 
To obtain parallelism by lapping both sides of the part, the minimum number of carriers is three but preferably five. The reason for this is that three points will establish a plane. 

25.5 
Adjust risers one full turn daily. Keeping riser at same position lapping media will cause grooves in center and ring gears.

25.6 
Use of serrated plate is recommended for parts larger than 1/4” diameter.

26 INSPECTION  PROCESS

26.1 
In process inspection will be performed as per MS1078. In order for parts to be measured/inspected accurately, they must first be cleaned.

26.2 
Lapped parts are not required to be Miracleaned for inspection purposes. Alcohol or lenium bath lapped parts prior to performing In-process inspection.

26.3 
Parts larger than .375 and greater than two light bands (23.2µin) are verified via optical flat, those that do not fall in this category are measured by Zygo up to .75 size.

26.4 
Use profilometer to verify surface roughness unless print states “No Scratches”

26.5
 If part is dropped or damaged, must re-inspect, re-work if necessary.

27 CYCLE TIME

27.0 
Cycle times for each group of parts will change depending on a number of variables.  These may include part conditions prior to lapping such as flatness, warpage, surface finish and part material.  

27.1 
Cycle time also changes depending on the amount of pressure plate loading and the condition of the lapping slurry. 

27.2 
Router will list “Times Flipped” and “Cycle Time” for new processes router will state “Unproven” fill in this information.


 
IE: if Times Flipped =1, Cycle Time = 10 min, total lap time is 20 minutes to finish part thickness.


     
if Times Flipped =2, Cycle Time = 10 min, total lap time is 30 minutes to finish part thickness.

27.3
 Routers stating “Verified” have had multiple jobs proving out process.

27.4 
Refer to R/Machine Shop/16-Lapping/Lapping_Fixtures.xls for fixture location data.
28 MECHANICAL POLISHING (Double Sided)

28.0 New Pad Installation

28.1 
Clean plates with Isopropyl Alcohol or Lenium (preferred), verify flatness within .00010 prior to installing polishing pad.

28.2 
Allow plate to be thoroughly dry, install new polishing pad.

28.3 
Allow pad adhesive to cure for 2 hours before use for optimal bonding to plate.

28.4 
Add slurry holes in pad using 5/64 drill for PR2, 1/8 drill for PR1 from pad side towards back.


 28.5 
Spray de-ionized water to saturate pad.

28.6  
Using polishing slurry, condition pads using bronze conditioning gears PR1 (100-10227-00) or PR2 (100-10227-20) for five minutes to remove any debris present in new pad.

28.7  
For standard pad use, repeat step for five minutes to saturate plate with polish slurry and remove any debris present from daily cleaning.

29.0 Polish Reference Figures 5 & 6 

29.1     Install Spray lubricant on all visible areas, prior to loading parts.

29.2     Diamond slurry mixing container remains “ON” at all times, to prevent settlement of slurry and not to impose mechanical stress on mixing unit.

29.3 
NOTE:  In the event power was turned “off” to the diamond slurry mixer, simply restore power with the “on” button and verify that the sediment is mixing well.  Shake the jar if necessary to break up sediment at bottom of jar.
29.4  Verify that the programmable dispenser is set to Engineer requested settings. A typical “reference” starting point for the program settings (when no engineer guidelines are given) will be 40 second interval for the diamond slurry, a 30 second interval for the lubricant, and both for duration of 3 seconds.
29.5   Set the Polishing timer per router.  
29.6   LOAD PARTS, Use work holders if applicable.  The parts should float freely within the work holder.  Use squirt bottle with appropriate slurry and lightly cover parts with fluid. 
29.7   Place top plate over parts, for PR2 put lever between top plate pins.
29.8   PR1 depress both buttons to lower top plate.  Rotate top plate  two to three turns to ensure parts are seated in work holder.  
29.9   Turn machine on with RPM at zero & turn up to speed noted on router, touch top plate during this op, as you will feel if parts were not seated correctly and come out of carrier. Shut down and inspect parts for dings if this occurs.
29.10   Shut-off machine and both dispenser programs.
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   Figure 5. Front panel of programmable dispenser.
                   Figure 6.  Front view of stirrer.

29.11 Turn on polisher (if required) and this will activate both dispenser programs.
29.12 Polish for referenced specified time, as per router.
29.13 When polishing machine stops, both dispenser programs and stirrer will stay activated.
29.14 Remove the parts, flip if needed.
29.15 Immerse parts in cleaner and blow-off with compressed air.  Repeat if needed.
29.16 Verify completion of operation by surface finish and or light bands as per print.
29.17 Use PR Hoffman PR-2 Diamond Plated Ring (100-11043-00) to condition polishing pad to remove built up slurry, or adjust flatness.
29.18 Mark pad with erasable marker and favor ID or OD depending on convex or concave condition of polished parts.
29.19 Excessive pad polishing can cause edge roll off and flatness failures.

30   POLISHING SLURRY MIXING RATIO (Water Based) 

The following is the recipe for 1000g mixture of 1 or 3 micron:

a) 1000 g ml Aluminum Oxide
b) 3750 g DI water  (1g H2O = 1ml)
c) (Larger batches are acceptable use equal amounts of each)
d) Pour 500 ml of the water into the empty jug marked with the appropriate micron size.
e) Add the abrasive.
f) Use the rest of the water to rinse the beakers/funnel into the jug.
g) Shake vigorously and place on roller for 30 minutes minimum.
h) Shake prior to filling squirt bottle or reservoir. Verify micron size is listed on bottle.

31  MAINTENANCE:

31.0    PERIODIC CLEANING AND INSPECTION CHECK

31.1    The operator is required to perform the following cleaning and inspection of the Lapping Machine at end of each shift;:

31.2     Remove and clean top & bottom plates, verify serration areas are free of lapping media.
31.3     Clean inside of lapping machine to remove accumulated slurry and product residue from lapping process.
31.3.1 When ALL contamination is removed (cleaned) from all surfaces, spray all cast iron and carbon steel parts with Unilap C60 rust preventative 100-10204-62. It is not required to spray Stainless Steel parts. 
31.4     Clean the pumping system.
31.5     Refer to the relevant operator’s manual for assistance. 
31.6     Use shop vac to remove water from discharge tank prior to removing media from settling tank.
31.7     Every month remove lapping media from all reservoirs of settling tank.
31.8     Contact supervisor if discrepancies arise.

*All other Maintenance will be performed as per Express Maintenance Software.
32.  Conditioning Lapping Plates on 48” Lapper
32.1. Receive plates that are to be reconditioned by PMC and inspect for cleanliness and flatness using dial or digital indicator.
32.2. If needed, clean plates prior to measurement using parts washer with solvent and brass brush.

32.2.1.               NOTE: If plates require cleaning, measurements must be taken after the cleaning is complete and the plates are dry.

32.3. Document flatness measurement.

32.4. Turn slurry pump on by releasing the “E-Stop” and plugging the cord into the receptacle farthest away from the control panel.
32.5. While pump is on, mix the surry in the reservoir to incorporate the sediment at the bottom of the tank.

32.6. After the slurry is mixed completely, you may unplug the pump from the front receptacle and plug it into the rear one closest to the control panel.

32.6.1.               NOTE: When plugged into this receptacle the pump will only be activated while the table is in motion (turned on).

32.7. At this point, run the 48” lapper and slurry pump with the conditioning rings on the table to prep the table for 5-10 minutes.
32.8. After the prep is complete, place the plates that require conditioning inside the conditioning ring and begin the lapping process.

32.9. Be sure that the slurry is being pumped in a slow and continuous stream in front of the rings.

32.9.1.               NOTE: PR1 Top plates will require the addition of a 20lb weight being place on the center of the plate.

32.10. Depending on the extent of “out of tolerance”, the lapping cycle will be from 1 to 3 hours and may require multiple cycles.
32.10.1. NOTE: Plates should be cleaned and measured after the first hour to determine the rate of material removal.

32.10.2. Based on the removal rate, the operator 1, 2, or 3 hour cycle.

32.11. Continue steps 32.8 through 32.11 until the plates being reconditioned are within the suggested .0003” or better as noted above in section 6.0.

32.12. At the end of each day or when lapping is finished for the day the table must be cleaned.

32.12.1. Using a rubber squeegee, remove slurry from the center of the 48” lapper.
32.12.2. Clean (squeegee) the entire 48” lapping table.

32.12.3. At the lowest point of the underside of the table there is a 2.0” diameter drain hole.

32.12.4. Slurry sediment should be squeegee down this drain to be returned to the reservoir to be mixed back in.

Conditioning ring





Dispenser arm





Polishing pad














Lubricant on/off switch





Stirrer on/off switch





Slurry on/off switch





Lubricant on/off switch





Stirrer on/off switch





Slurry on/off switch








	
	
	MS1025

	
	                                    PAGE 1 of 12
	REV O


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


