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User Guide:  General Inspection

Purpose:

This procedure defines the Inspection process requirements for manufactured crystals.

Responsibilities:

The Crystal Department Management has the responsibility for maintaining this procedure.


The Crystal Department employees have the responsibility for complying with this procedure. 

Associated Documents: ISO 9001, QAM, QSM, AS9100, ANSI/ASQC Z 1.4, ANSI IEEE STD176-1987

fillin "Enter any documents specifically associated with this procedure.  Always include ISO 9001, QSM, and QAM but not PCB forms or procs.
Affected Department / Product Group / Support Group:


Crystals Department

Procedure:
In-Process and Final Inspection operations are performed at various stages throughout the crystal manufacturing process.  Required inspections, or process verification steps, are outlined on BSD job operation notes.  Inspection at each stage of production must verify conformance to the dimensional requirements defined by the controlled drawing of the part.  When measuring and recording dimensions, this must be performed to one decimal place greater than the dimension on the drawing or process specification called out on the router or in the procedure.  Router sign-off of the inspection or measurement operations documents inspection and test status must have initials, date, and quantity.   
Unless designated by Quality Assurance Manager, or specifically within the applicable procedure or production router, all in-process and finished product batches will be sampled per AQL 0.065 Level I Sample Plan as described in Section II of this procedure. If any part within the sample is rejected, 100% inspection shall be used on the balance of the batch.  All sample measurements (conforming and non-conforming), should be recorded.  Nonconforming parts must be segregated and controlled to comply with Section IV of this procedure.  All inspection of dimensional requirements defined by the controlled drawing must be completed prior to disposition of any product to the next production step or Product Group.  

I.
Final Inspection

Note:  Never handle finished crystals with bare hands.  Oils from fingers can contaminate the crystal surfaces.  Always use finger cots or gloves when not using tweezers to handle crystals.

1. Inspect Per CR1041.
2. Measure and confirm required dimensions per controlled drawing

3. Measure and confirm polarity.  Crystal polarity may be determined through use of a D-33 meter per CR1040, or by using a charge amplifier / arbor press apparatus per CR1023. 
4. Confirm that any required crystal markings accurately designate the characteristic of the controlled drawing.
6. Review and confirm router completion and accuracy and that final quantity matches the physical  count.

7. Load the crystals into the appropriate packaging, as indicated on the router.

NOTE: When using plastic trays, make sure to tape only the edges, so the tape does not cover the bottoms of any of the cavities.

8. Sign off final inspection step on the router.

9. Deliver crystals with pertinent production identification to production inventory stores.

10. Forward the completed job paperwork to the Crystals Department Supervisor.

11. Crystals Department Supervisor or designee must review paperwork for legibility, completeness (see QA1044 requirements),  and that recorded values contain one more decimal place than the specification (see also QA1087 Manufacturing Guidelines requirements).

A. The Inspector is responsible for obtaining the current drawing specification(s) revision from the Business System Database (BSD) network directory (if an applicable drawing is available).  In the event the BSD drawing revision does not match the revision level indicated on the manufacturing documentation, a Material Disposition Report (MDR-QA020) and/or Quality Concern (SM012) must be processed per QAM 10. 

B. All products identified for use in ATEX applications, or any Program project, must also be inspected for any criteria previously defined by customer or regulatory requirements.  

C. Inspections requiring the use of the Optical Coordinate Measurement Machine (OCMM), will be called out on the router.  The OCMM programs are stored by drawing part number and revision as the computer file name (example: 1234-01F).  The OCMM inspection program stored on file shall either match the current available drawing revision or be revised and stored to match the current drawing revision.  The latest OCMM inspection program shall be used.  The Inspection Department Supervisor (IDS) and associated quality assurance inspection personnel are responsible for ensuring available inspection programs and fixtures are used for product under inspection and test.  
The OCMM data should be saved (passes and failures).

THE STEPS TO SAVE THE OCMM DATA ARE AS FOLLOWS:

1. In the OCMM software go to and select the “open Folder” icon

2. Arrow up to the “Crystals” folder 

3. Select and double-click on the on part folder

4. Select the program (Revision on program should match the revision on drawing).

5. Go to “Part Set-up” and select “Run Overrides” in the drop-down menu

6. Click Browse (This should direct you to the correct part# folder)

7. Type on job# 

8. Hit save button

9. Go to “Part Set-up” and  select “Header and Footer” in the drop-down menu

10. Change the header info to the job# and click the “OK” button.

OCMM failure data only should be printed and attached to the job paperwork.

THE STEPS TO PRINT ARE THE FOLLOWING:

1. Files are located in the following directory: R:\Quality\Machine Shop QA inspection\OGP\My Documents\CRYSTALS

2. Select he part# folder that corresponds with the part# that you have tested.

3. Open file in Notepad

4. Select “File” and then, “Page Setup” in the drop-down menu

5. Select the “Landscape” button for orientation

6. Select the “OK” button. 
D. Inspections requiring the Keyence will be called out on the router and reference procedure CR1053.
II.
Sample Plans (AQL)

MAJOR – Critical defect – product is out of specification on critical dimensional or visual features

MINOR – Minor defect – a defect that is not likely to effect usability of the product.

COSMETIC – Any visually defective feature of a product.

AQL’s for Designated Features:

Major = 0.065 Level I, Single Normal –  Any feature having tighter tolerances than specified in the drawing standard tolerance block, the standard Manufacturing Guidelines (Drawing Number 23308) or any so directed by the Quality Assurance Manager.  

Minor = 0.065 Level I, Single Reduced - All other print dimensions and specifications.


Cosmetic = 100%

	
	                0.065 Single Normal
	          0.065 Single Reduced

	LOT SIZE
	SAMPLE SIZE         Ac  Re
	SAMPLE SIZE          Ac Re

	1 to 8
	2                                  0   1
	2                                  0    1

	9 to 15
	2                                  0   1
	2                                  0    1

	16 to 25
	3                                  0   1
	2                                  0    1

	26 to 50
	5                                  0   1
	2                                  0    1

	51 to 90
	5                                  0   1
	2                                  0    1

	91 to 150
	8                                  0   1
	3                                  0    1 

	151 to 280
	13                                0   1
	5                                  0    1

	281 to 500
	20                                0   1 
	8                                  0    1

	501 to 1600
	32                                0   1
	13                                0    1

	1601 to 3200
	50                                0   1
	20                                0    1

	3201 to 10000
	80                                0   1
	32                                0    1

	10001 to 35000
	125                              0   1
	50                                0    1

	(Application)
	                 MAJOR Features
	  MINOR features


            Sampling Plans for Machined Product Suppliers   (Internal & External)

	LOT SIZE
	     TOTAL 

SAMPLE SIZE            Acc / Rej
	All Drawing

Features
	Major

Features
	KPC’s

(SPC Required)

	1  to  30
	      All or 3                    0      1
	          1 pc
	1 or 2
	100% (all pcs.)

	31 to  100
	5                        0      1
	1 pc
	4
	30pcs min.

	101  to  250
	5                        0      1
	1 pc
	4
	30pcs min.

	251  to  1000
	7                        0      1
	1 pc
	6
	30pcs min.

	1001 to  2000
	9                        0      1
	1 pc
	8
	30pcs min.

	2001  to  3000
	11                       0     1
	1 pc
	10
	30pcs min.

	3001  to  5000
	15                       0     1
	1 pc
	14
	30pcs min.

	5001  to  10000
	17                       0     1   
	1 pc
	16
	30pcs min.

	10001 and over
	20                       0     1
	1 pc
	19
	30pcs min.


III.
Key Characteristics and Statistical Process Control (SPC)

1. All KPC’s (see QAM 8.3 for definition of KPC) will be denoted by the symbol,  [image: image1.jpg]


 or the old “critical inspection symbol,  [image: image2.png]


.  These dimensions shall require SPC control in order to keep the characteristic at a target level as opposed to just in tolerance (i.e. a minimum Cpk value of 1.33 unless otherwise specified by Quality Assurance Manager). Whenever any job inspected as above must be returned to internal supplier for additional operations, the QA Inspection process must always be conducted (i.e. same as if lot was received for the first time).  

2. Sample size shall be pulled from different layers, levels, containers of product to accurately represent product lot.

3. Nonconforming product able to be reworked shall have the initial inspection completed per procedure requirements.

4. When required by customer contract, as directed by the Quality Assurance Manager, or when a feature bears the Critical Inspection symbol, Statistical Process Control (SPC) shall be conducted.  Data is entered into the SPC database for Process Capability analysis.
5. Statistical Process Control (SPC):  Measurements of dimensions bearing the Key Product Characteristic (KPC) symbol,[image: image3.jpg]


 or the old CI symbol, [image: image4.png]


, as defined in QAM 8.3 are required to be entered into the SPC software program for compliance evaluation.  Upon the receipt of any part, requiring KPC dimension entry, that has not been previously added into the SPC Database, the inspector shall notify the QA Associate to set up the part in the database. Measurements obtained during the inspection process of these dimensions are entered into the SPC database following the guidelines in QA1029 (SPC Data EntryUsers Guide).  After control of the process has been established, a minimum of 30 data points must be used to calculate CPK or PPK values  (short and long term capability indexes) and a minimum 1.33 Cpk is required (or as otherwise specified by customer contractual requirements or as directed by the Quality Assurance Manager).  In the event a lot sample size is less than 30 pieces, the resulting Cpk evaluation will be reviewed and dispositioned by the engineer responsible for the item as indicated on the part drawing or specification.  In the event the minimum Cpk requirement is not achieved using a 30 piece sample, an additional 20 pieces shall be measured and added to the Cpk evaluation (maximum of 50 pieces).  Product that does not comply with the minimum Cpk requirements for a 50 piece sample shall follow the nonconforming product process defined in Section V of this procedure.  
IV.
Nonconforming Product Control

Follow TA04 for  Nonconforming Material Control.  As required by production procedures, nonconforming material may be used at times as sacrificial material to protect production material from damage during machining.  In these instances the nonconforming material must be clearly marked prior to use, or physically differentiated from the production material, to ensure its subsequent removal after the machining operations. 

Any time that inspection results in 50% or greater of the original job quantity being rejected, a TA081 should be initiated and put with the non-conforming material in the Nonconforming Product Hold Area.
Referenced Documents:

QAM 10 & 8.7, QAM 8.3, CR001, CR1023, CR1040, CR1041, QA020, QA1029, SM012, TA081 and Model 50AD Manualfillin "Enter any PCB forms or procedures specifically referenced within this procedure:
Unusual Conditions: N/A
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