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User Guide:  Miraclean Cleaning Operations


Purpose:

To provide instructions for the operation and responsibilities of the Miraclean cleaning area.
Responsibilities:

Machine Shop Operations Manager is responsible for maintaining this procedure. Machine shop Supervisors, Team Leaders and/or Lead Persons, and personnel are responsible for this procedure being carried out effectively.
Affected Department / Product Group / Support Group:  NA

Associated Documents:

ISO9001 / AS9100, QSM, QAM, QA1087 (Manufacturing Guideline), QA117
1.  Start Up Requirements:

a. Remove covers from hot wash and hot rinse tanks.

b. Ensure tanks are full of water per Section 5 and verify the solutions concentration per Section 2.

c. Check the temperature controller set point for hot deionized wash tank (tank #1) is at 140ºF. Monitor actual temperature is 130ºF - 170ºF.
d. Check the temperature controller set point for hot deionized rinse tank (tank #4) is at 140ºF. Monitor actual temperature is 130ºF - 170ºF.
e. Turn on dryer blower and heater to set point of 210ºF. Push heater reset button. Monitor actual temperature is 190ºF - 230ºF.
f. All tank temperatures and conductivity values must be within their operational specifications as listed above before washing parts.

2.  Solution Verification:

Hot Deionized Wash (Tank #1)

Verify that container(s) of Brulin Formula 815 GD (Item #: 100-5755-20) are properly identified with a lot number and a valid shelf life expiration date. Initially add 2.5 gal. of Brulin per tank of Deionized Water to establish a cleaning solution concentration of 5% - 20%. As cleaning processes progress, the solution may become more dilute, concentrated, and/or contaminated with foreign material. This concentration is monitored via an automated conductivity meter installed in the Miraclean system. If the concentration is outside the standard operating conditions, the Miraclean system will automatically stop the process, awaiting operator input (see the Cleaning Solution Correction: section below). Solution concentration shall be initially calculated or updated using the meter reading from a controlled and calibrated Conductivity Meter or equivalent, this reading is inputted into the QA117 spreadsheet as a variable and the solution concentration is generated.  NOTE: Conductivity Meters measure in Microseimens / cm2 (µS/ cm2)
Manual Miraclean Detergent Solution Conductivity Testing

a. Rinse a glass beaker in solution to be tested.  Repeat three times.


NOTE:  Use care when sampling the Hot Deionized Wash Tank #1.  Solution is normally kept at 


≈140ºF and may cause discomfort or burns upon contact with unprotected skin. 

b. Fill beaker with approximately 3” of sample to be tested.  Set aside, covered, to cool to room temperature, 


≈ 2 hours.

c. Fill another beaker with approximately 3” of cool deionized water.  (NOTE: Do not use water from the Rinse Tanks.) 

d. Remove protective cap from Conductivity Meter probe. Press left button of the meter to turn unit on.  The conductivity meter allows reading of four different ranges of conductivity.  Ensure that the display shows 


“µS

”

above the digits and that the digits read “0000” in air.  If the “µS x 10” range is not displayed, 

using the rigtht button, cycle through the ranges until the “µS x 10” appears. 

e. Insert probe about half way into beaker of the cleaning solution and allow reading to stabilize.  

f. Adjust solution concentration in tank as necessary. When meter display is stable, read and record the meter reading for entry into the Miraclean Solution Concentration Spreadsheet, QA117, located at                                 R:\\Quality\Miraclean\QA117 Miraclean Solution Concentration_LIVE.xls.

g. To enter the meter reading into the Spreadsheet, the reading in microseimens per square centimeter (µS/cm2), must be converted into milliseimens per square centimeter (mS/cm2).   If four digits are displayed, enter the first three digits of the reading, adding a decimal point between the second and third digit.  (Eg. “1280”, should be entered as 12.8).  If ony three digits are displayed, place the decimal point between the first and second digit. 

(Eg. “930”, should be entered as 9.3)

h. When testing is completed, switch the meter off and immediately rinse the sensor tip by stirring gently in the beaker of cool deionized water.  Shake off any excess and replace the protective cap.


NOTE:  Only insert the lower half of the probe in water.  Use care not to allow any moisture to enter the openings near the switches.

i.
Refer to the conductivity meter Operator Manual for further detail, as needed.




Cleaning Solution Correction:

Detergent solution concentration should be maintained within a working range of 5% to 20%. Upon entry of the solution conductivity reading, the QA117 Spreadsheet, will calculate the approximate solution concentration and provide instructions if the concentration is outside of the desired range. Make the correction per the spreadsheet instructions.

Lower tank level about ¾” per one half gallon to be added, to allow the addition without over flowing.  After any necessary additions, recheck the conductivity again to ensure the proper correction and record the result.

Hot Rinse Tanks (#2 and #3)

       Hot rinse tanks are constantly replenished with counterflowing water. Tank cleanliness is maintained through scheduled weekly Preventive Maintenance and during the normal cleaning process, they require no solution verification by the operator. However, if at any time during it becomes evident that excessive debris has accumulated in the tanks, or the water becomes cloudy, they should be drained, cleaned and refilled per Section 5 below.

Hot Deionized Rinse (Tank #4)

Initially dilute 5 milliliters of Rinse Aid – T (Item #: 100-10160-40), per tank of Deionized Water. If any evidence of water spotting is discovered during normal part inspection, contact Supervisor to determine if any additional action may be required.

3.  Cleaning Process:

a. Any special loading and/or process instructions applicable to a part to be cleaned, including operations beyond that of the standard Miraclean process, shall be defined within the Router Notes for the cleaning operation.  
b. Any part that does not have detailed Router Notes must have its cleaning process validated prior to the part lot being cleaned. The Manufacturing Engineer will be responsible for researching new part cleaning processes based upon the complexity of the part and/or from historical information from proven processes for similar parts. 

Part Loading

· Load parts in basket keeping parts separated to prevent damage (use fixture or plastic mesh if necessary).  Reference Router Notes for any specialized loading instructions. 

· In general, try to ensure that basket is not overloaded to inhibit sonic or cleaning action.  Try to orient parts so that the most heavily soiled areas and through holes are face down toward the ultrasonic gererators. Parts with hard to clean features such as blind holes or internal threads, should be oriented with holes facing the sides of the tank, to avoid bubbles from becoming trapped in the holes.  If parts are loaded in layers, with plastic mesh separation, do not load any lower layer with parts that may block the sonic or solution circulation to any above layers.

c. Select proper program for parts being washed according to the Router Notes.  (Home Gantry AFTER selecting program).

· Program #1:  Runs for approximately 20 minutes.

· Generally used on most parts, except difficult to clean parts) 

· Program #2:  Runs for approximately 30 minutes. 

· Used primarily on difficult to clean parts)  (ie.: lapped parts) 

d. Push green start button on hand held pendant.

e. Bubbles should be turned on for tank #2 and tank #3 (bubbles help remove loose debris trapped inside parts). 

f.  Upon completion of miraclean operations, machinists will complete all necessary paperwork, then move parts to the next operation as per router. 

4.  Shut Down:

a. Turn off heater in hot deionized rinse tank (#4), turn switch back to on position (Do not push reset). Green and red pilot lamps should be lit.

b. Turn off dryer heater and blower.

c. Turn off fan on cooling platform.

d. Home Gantry if required by indicator lamp.

e. Cover the hot wash and hot rinse tanks.

5.  Maintenance:

a. Daily Maintenance


Last operator of each work day will drain and clean Hot Deionized Rinse Tank #4.  

· Rotate drain valve at bottom of tank to drain water.

· Remove any parts or debris from tank once water is drained and rinse down with hose.
· Close drain valve.

· Perform steps listed in Section 4 to shut down system.

First operator of each work day will fill Hot Deionized Rinse Tank #4.  

· Turn on water supply to refill tank.

· Add 4ml. – 10ml. of Rinse Aid-T (Item #: 100-10160-40)
· Perform steps listed in Section 1 to restart system

b.   Weekly Maintenance


Last operator of the work week will drain and clean Hot Deionized Wash Tank #1.  Scheduled and recorded through “Express Maintenance Software”.  

· Home Gantry if required by indicator lamp.

· Turn off heater in hot clean tank, Then turn switch back to on position (Do not push reset). Green and red pilot lamps should be lit.

· Remove front panel.
· Open drain valves at bottom of tank to drain water.

· Remove any parts or debris from tank once water is drained and rinse down with hose.

· Close drain valves.

· Refill hot wash tank with cold  deionized water only using hose. (Monitor levels to prevent overflow)

· Turn sparger switch to the “ON” position. (For approximately 5 min.) Then return to “AUTO” position.
· Turn filter switch to the “ON” position, (For approximately 5 min.) to ensure that the filter and filter enclosure has cooled off.  Then return to “AUTO” position.  

Caution: Before proceeding, make sure that filter canister has cooled sufficiently to avoid being 
burned.
· Drain tank for a 2nd time. (Same as described above)

· Remove filter from canister, and replace with new filter. Re-assemble canister.

First operator of the work week 

· Obtain 2.5 gallons of Brulin Formula 815 GD (Item #: 100-5755-20) - prior to use, verify that container(s) of Brulin are properly identified with a lot number and a valid shelf life expiration date, (make sure drain valves are closed) empty entire container of solution into tank.
· Refill hot wash tank with deionized water only. (Monitor levels to prevent overflow)

· Turn sparger and filter switch to the “ON” position. (for approximately 1 - 2 min.) Then return to “AUTO” position. This will force water back into the filter canister.

· Re-evaluate water level and fill as needed. (Monitor levels to prevent overflow)

· Red indicator light will be illuminated – press (green) start/reset button to activate heating of tank water. This process of heating the water will take approximately 30 minutes to get to operating temperature.

· Replace front panel.

Last operator of the work week will also drain and clean Hot Rinse Tanks #2 and #3 in the same manner as outlined in the Daily Maintenance of the Hot Deionized Rinse Tank #4.  Scheduled and recorded through “Express Maintenance Software”.  
Note: All other maintenance will be scheduled and recorded through “Express Maintenance Software”
7.  Inspection:

The operator is responsible for quality, and 100% visual inspections including any and all cosmetic flaws (i.e. dings, dents, scratches and surface finish).  When clean cycle is complete, Operator must inspect 10% of the parts from each layer of basket with the aid of a microscope, at a minimum of 10X magnification.  Inspection is used primarily to look for part cleanliness, any remaining water residue, and at a minimum, the part should be free of debris, lapping compound, corrosion, film, metal chips, oil spots, water spots, and water droplets inside cavities. If inspection reveals any contamination remaining on parts, the affected lot or lots must be recleaned.  Contact Supervisor to determine if any revised part orientation or cleaning process is neccessary. 
 (See pictures below of acceptable and unacceptable parts)   
Example:  Bottom of Counter Bore                                                         

                                                           Unacceptable/Dirty Part
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Acceptable/Clean Part
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Lapping compound hardened onto internal threads
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Corrosion / Film build up on Mass from Miraclean operations
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Referenced Documents:

MS01, MS1078, TA1061


fillin "Enter any unusual conditions (e.g., exceptions or special circumstances):
x 10
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