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Process Spec:

4.2.7.2.1.3/4.P1 – Acceptance Procedures





Copper Inner and Outer Absorber Plates

Components:
Copper Inner and Outer Absorber Plates 
/ 4.2.7.2.1.3/4

Material:
File folders

Wide-nib felt marker pen

Polaroid film

Printer supplies

Kim-Wipes

Alcohol (methyl or ethyl) industrial grade,  250ml wash bottle or more

Gloves, fine cotton, vinyl or latex (optional)

Tooling:
Packing knife

Crate opening tool

Polaroid camera

Plug gauge set (calibrated drill indices)

Spring clamps

M4 and M2 screw gauges

Vernier calipers, 150mm and 500mm

Loupe or magnifier

Calibration weights

DAQ computer

Printer

Number punches, 0-9, hammer

Circular profile gauge

Surface plate 0.5mx0.5m

Documents:
This document
Part drawing in plastic cover
Acceptance criteria sheet


Computer Templates:


Shipment process log

Tag generator

Photo lable generators

Computer Programs:


Microsoft Excel (current version)

Microsoft Word (current version)

Data reduction program (?)

QC Data Sheet:

4.2.7.2.1.3/4.P1.xls

Application:

This procedure is to be carried out on every absorber plate received from the manufacturer.  

Process:




1 Preliminaries:  All operators must undergo a training session with the QC Manager before carrying out these procedures unattended.

2 A new paper file folder will be started for every plate, along with a new spreadsheet workbook.  A new absorber plate serial number will be generated for each absorber plate.  If the manufacturer or shipper has applied a serial number, use that.  The number is to be permanently but lightly stamped on the outer face of the plate, well away from any features.

3 The name of the supplier, the name of the shipper of record, the waybill number, the date the shipment was received, the date of the acceptance procedure must be recorded on the spreadsheet, page one.  The waybill, or a copy, and any included paperwork must be appended to the paper file.

4 Packaging and Shipping:  This phase of inspection is carried out in the open shipping/receiving area, and not in the clean laboratory. The packing is to be photographed, and described as to construction (materials and sizes) and condition (dented or broken, apparent damage of any kind). 

5 If a crate is damaged sufficiently to suspect that a shipment damage claim will be required, the whole crate should be set aside, and the QC manager informed.  Polaroid photos of the damage, and any relevant details should be taken immediately, before any further action, so as to preserve evidence of damage.  The photos must be filed in the paper file folder, with proper identification as to date, shipment codes, operator name.  The QC manager will evaluate the damage, and either retain the plate(s) for inspection by the shipper’s agent, and inform the shipper of a damage claim, or return the plate(s) to inspection.  The instructions of the shipper should be followed in the case of a claim.
6 Accepted Shipments:  If a crate passes external inspection, the outside crate may be removed, the wrapper damp wiped and the whole taken into the inspection station, which is located within the clean lab, but not in the clean areas.


Once an absorber plate has been received, and acceptance testing initiated, it should be carried through to the end of the procedure in one sequence.  The work may be carried out in more than one session, but it should not be deferred indefinitely.


7 Visual Inspection:  Inspect the absorber plate for any unusual features, especially dings and evidence of mishandling.  Both faces and the edges must be closely inspected in this way, by naked eye.  

Check carefully in tube grooves under drilled features on the outer face to see if bulges or burrs have been produced.  If a bulge is suspected, clean locally, and use an appropriately sized drill shank to check for any bump.  Any such deficiencies must be marked with indellible marker and noted in the log.  These deficiencies will be corrected locally.  Obtain a riffler file of the right profile, and file away the bump.

Compare the plate to the drawing, carefully and methodically scanning to check that all drawn features are executed on the absorber plate.

Record all deficiencies.


8 Mechanical Measurements:  The mechanical measurements will be made on selected features.  A list of linear measurements will be provided for each type.  For tube opening testing, select tube recesses at random.  The tested hole coordinates should be recorded, along with the results.

9 Outer (Inner) Profile:  Lay the Circular Profile Gauge against the outer (inner) surface of the plate so that it is within 1mm of paralell to the end of the plate.  Check with a 0.2mm [0.008in] flat feeler gauge: the gauge must not penetrate easily beneath the profile at any point on the outer or ineer surface, except at a cable trough. 

10 Surface Plate Inspection:  If the plate has failed the curvature test above, it will presumably fail the surface plate test as well.  If there is an obvious bend, it may be documented by photographic comparison with the curve gauge.  If the discrepancy is more subtle, proceed with the surface plate.

Lay the plate on 4 gauge pins which fit the holes, and which support the whole absorber above the surface plate on the same row of holes. Use accurate v-blocks if necessary.  Note any rocking.  Quantify by means of a feeler gauge under one of  the high corners.  If the plate can be pushed flat at the pins with no more than 10N (1kg mass), do so and proceed with the rest of the measurements.  Note the force required to flatten the plate.  If excessive, discontinue.  Place pins in the various rows of openings, and measure the difference in height above the plate.  Spring clamps may be used to hold the pins in place.  All rows should be at a constant height, and within 0.2mm of nominal.

11 Linear Measurements:  For linear measurements tube opening to opening, or tube opening to feature, insert a survey pin in the holes, and measure across the pins (hole to hole), or between the pin and the feature (hole to feature), or as indicated (feature to feature).  Use the smallest caliper which will span the measurement.

Survey pins are the largest twist drill shank which will fit in the opening or hole.  Use the calibrated drill set provided.  For the tube holes, the useful drills are D, E (1/4in), 6.4mm, 6.5mm.  Other features require other drills.  Be sure not to measure over any marking on the drill shank.  Also, do not force a drill into a hole or opening, or insert any raised markings into a hole.  Measure both inside and outside over the span, and use the average as the centre to centre distance.  This will null out the pin slop.  Also record the drill sizes used for each measurement, as an estimate of both hole size, and slop in the measurement. 

Record any deficiencies, including failure of a hole to accept a pin of the correct size, or irregularities which introduce uncertainties.


12 Hole Measurements:  On selected holes, insert the appropriate twist drills from the calibrated drill set provided.  Do not force any drill.  Note which drills are accepted.

 For threaded holes, insert the screw gauge provided.  Note the depth of thread accepted.


13 When the measurements have been made, and if there are no deficiencies, the plate will be raised from the shipping bed using the lifting apparatus, and transferred to the cleaning support.  At this time, the reverse face may be inspected if it was not done previously.

If there are deficiencies, this must be brought to the attention of the Q.C. Manager, who will see to remedial procedures.

14 Note on the use of cameras:  Any camera may be used in place of a Polaroid camera, but in this case the photo must include a legible label bearing the required name, date, and serial numbers.  This usually requires that the label be printed with very large letters, so that the label occupies up to 25% of the space in the photo.  The printer may be used to generate such labels.

15 Note on templates:  The computer records referred to above are to be entered into templates provided for the purpose.  See the list of files at the head of this note.

16 Note on data files:  The data generated in this procedure will be filed in directories on the QC acceptance computer.  The root path to this directory set will be specified at the time the computer is set up.  The relative path is set out systematically below:

Absorber plate data will be logged under: 
path ::= <QC_root>/QC/absorber_plates/<filename>
absorber_plate.<serial_number>.(<session_number>).<ext>
<ext> ::= {xls|doc|txt|dat|<application_specific_extension}


17 Note on program and template files:  All programs and templates will be accesible from the same QC Root, and will have at least pointers located in the /QC/absorber_plates/ directory.  Where possible, the program versions started from that directory will default to content appropriate to their use (i.e., template or current data.)

18 Note on data reduction:  The data files referred to above will be reduced to statistical summaries for general availability.  The specification of such reduction is beyond the scope of this document.  The QC Manager or his assign will carry out reduction of the data on a regular basis. A file of reduced absorber plate data will be made available to all senior personnel by a standard notice, and will be available at the DAQ computer as generated.
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