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User Guide:  HAND TOOL CALIBRATION

Purpose:

To establish the procedure for calibration of hand tools and equipment not covered under PCB's Scope of Calibration.
Responsibilities:

The Calibration System Leader has the responsibility to maintain this procedure.

Quality Assurance Technicians have the responsibility to effectively carry out this procedure.

Affected Department / Product Group / Support Group:


Quality Assurance

Associated Documents:

ISO 9001, Quality System Manual and Quality Assurance Manual.

Procedure:

Thread Plug Gages


May also be sent out to supplier for calibration

Outside Source (Calibration service in accordance with QAM 7.1.5, traceable to applicable current National or International recognized Standard).

1. Verify that all test pieces, master gages and appropriate equipment attachments are clean.
2. Clean with a lint-free cloth and alcohol if applicable.
3.  Place a master gage block similar in size to the gage being measured between the anvils of the Supermicrometer. 
4. Alternately wring the block and turn the dial until the needle is centered on zero.

5. Press the “recall” button.

6. Enter the actual size of the gage block.

7. Press the “Preset” button twice.

8. Remove the gage block and replace with the plug being measured.

9. Select measuring wires that are the same pitch as the plug being measured.

10. Place two wires on the left side in the first and second threads.

11. Place the third wire on the thread that lines up with the bottom right measuring wire.

12. For Left handed gages, place the thread wires in the opposite direction.

13. Tighten the anvils until the needle is centered.
14. Tram the thread plug and make any adjustments the center the needle.
15. Take measurement and subtract thread wire constant to come up with pitch diameter.
16. Repeat above steps for the middle and back steps on the go, and the front and back steps on the NoGo

17. The Thread Setting plug requires front, middle and back readings on the NoGo.

18. To measure the major diameter, remove the thread wires, and re-center the needle at zero  on the threads of the Go member directly

19. When the needle has been centered, record measurements on form QC081 for thread plug gage or set plug gage and QC082 for HI-LO set plug gage.     

20. For Thread Setting plugs, take a reading on both the truncated and full diameters on both the Go and NoGo.

21. Repeat for the NoGo member

Thread Ring Gages 

May also be sent out to supplier for calibration

Outside Source (Calibration service in accordance with QAM 7.1.5, traceable to applicable current National or International recognized Standard).
1. Clean all gages with a good cleaning solution and an ultra-sonic cleaner before setting ring gages with Master Set plugs.  After cleaning, lightly spray all threaded surfaces with WD-40 or equivalent.


2.   Screw ring gage on to truncate or HiLo set plug as shown in appropriate manufacturer’s bulletin.


3.
Gage should have a slight drag without spinning freely or noticeable burrs.  If gage must be set, follow manufacturer's bulletin.  If no HiLo gage is available; then after setting gage, check Minor Diameter using proper sized Hi and Low Pin Gages for sizes under 1”. See Machinery Handbook for proper “Minor Diameter Size.”  Then select the proper sized pins.  


4.
Enter calibration information into the Calibration System Database (CSD, see QC1025).


Gage Blocks

1. Outside Source (Calibration service in accordance with QAM 7.1.5, traceable to applicable current National or International recognized Standard).


Optical Flats


1.
Outside Source (Calibration service in accordance with QAM 7.1.5, traceable to applicable current National or International recognized Standard).

      Calipers and Micrometers.

1.
The tools being calibrated are cleaned prior to checking.  Insert a clean piece of paper between the jaws or surface faces.  Apply enough pressure to create a slight drag while removing the paper.  This will remove any dirt or grit – repeat as necessary.


2.
Wipe gage blocks (working set is preferred) with chamois provided in the case with blocks.  Fingerprints and oil must be wiped clean on the blocks so they can be "rung" together.


3.
Use appropriate block sizes to measure the size being checked.  The calipers or micrometers must be checked at three (3) intervals of travel, usually zero, mid-range and full scale.

4. The acceptable tolerance is within one graduation of the tool being checked.


5.
Enter calibration information into the CSD (see QC1025).

Super Micrometer   
1. Outside Source (Calibration service in accordance with QAM 7.1.5, traceable to applicable current National or International recognized Standard).


Gage Pins.

1.
Select a representative sample from pin set, per the ANSI/ASQ Z1.4, 0.065 AQL Single Normal 
sampling plan     included in QA1007.  Note that the plan is used only to create a sample size; not as basis for acceptance or rejection of the entire pin set.  

2.  Wipe each pin of sample clean with alcohol and lint-free wipe (ie. chamois or Kim wipe).


3.
Using a micrometer accurate to one decimal more than the tolerance of the subject pin, 
measure each pin of sample.


4.
Verify pin diameters, per the appropriate class, in accordance with ANSI/ASME B 89.1.5. 

5. Note any OOT or missing pins and any identification discrepancies.  Replace only individual pins as needed if any OOT conditions are discovered.  Any pin ordered as a replacement must be of the same Class.  
6. Enter calibration information into the CSD (see QC1025).  Including pin sizes (sample) selected  to enable sampling of different pins for subsequent calibrations (to not re-sample same pins in two consecutive occurrences).

Hand Crimping Tools

1. Handles and dies are calibrated together as a “set”.  The Asset Number is etched on the crimper handles for calibration traceability.  Prior to calibration, ensure that the die designation and dimensions correspond to the handle Asset Number, as noted in the Fluke Database. 

2. Use the appropriate calibrated pin gauge to measure from flat to flat of the die hex, per the OEM drawing of the designated die.  Use the tolerance from the controlled print or a previous calibration. For new dies, a Design Engineer may determine this tolerance.

3. Hold crimper handles firmly closed.  Ensure that the dies have seated together completely.  Insert pin into the hex and check for proper fit.  If more than one pin gauge must be used to obtain proper fit, note the diameter of the largest pin able to fit into the closed die.

4. If the pin diameter does not exceed the allowable diameter tolerance, according to the drawing, or previous calibration, the crimper is determined to be “In Spec”.

5. If the pin diameter exceeds the allowable diameter tolerance, according to the drawing, or previous calibration, the crimper is determined to be “Out of Spec”.


Surface Plates

2. Outside Source (Calibration service in accordance with QAM 7.1.5, traceable to applicable current National or International recognized Standard).


Height Gage

1. Height Gage and Calibration Surface Plate utilized to be cleaned prior to conducting calibration.

2. Wipe gage blocks (working set is preferred) with chamois provided with blocks.  Fingerprints and oil must be wiped clean with alcohol so they can be “rung” together.

3. Use appropriate block sizes to measure the size being checked.  Height gages are checked at (3) intervals of travel: usually zero, mid-range and full scale.

4. The acceptable tolerance is within one graduation of the tool being checked.

5. Enter calibration information into the CSD (see QC1025).
Dial Indicator

1. Dial indicator is cleaned prior to checking; also clean Surface Plate to be used.

2. Wipe gage block with chamois provided with blocks.  Fingerprints and oil must be wiped clean with alcohol so they can be “rung” together.

3. Dial Indicators to be securely mounted on height gage and placed on calibrated surface plate.  Use appropriate block size to measure the size being checked.  Dial indicator must be checked at (3) intervals of travel: usually zero, mid-range and full scale.

4. The acceptable tolerance is within one graduation of the tool being checked.

5. Enter calibration information into the CSD (see QC1025).


Depth Mics
1. Depth Mics are cleaned prior to checking; also clean Calibration Surface Plate.

2. Wipe gage blocks with chamois provided with blocks.  Fingerprints and oil must be wiped clean with alcohol so they can be “rung” together.
3. Use appropriate block size to measure the size being checked.  Depth Mics must be checked at appropriate intervals from .000” up to full scale depending upon rod length.

4. The tolerance is within one graduation of the tool being checked.

5.
Enter calibration information into the CSD (see QC1025).

Hole Micrometers.

1.
Clean micrometer prior to checking; also clean Calibration Surface Plate utilized.


2.
Use appropriate Setting Ring(s) to measure the micrometer.


3.
Acceptable tolerance is within one graduation of the micrometer being checked.


4.
Enter calibration information into the CSD (see QC1025).


Setting Rings.

1.
Setting Rings shall be sent to approved calibration service supplier in order to obtain required measurement equipment accuracy.    

3. Review of approved calibration service supplier results shall be in accordance with tolerance(s) specified in ANSI/ASME B 89.1.5.
4. Enter calibration information into the CSD (see QC1025).

Referenced Documents:

Calibration System Database, QC1025, QC045, QC050, OEM Manuals.
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