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I. Scope:

This user guide defines general inspection criteria for all products processed through Quality Assurance Final Inspection in Depew and Halifax facilities.  If the facility confirms prior that a product is not manufactured at their location, then those product specific inspection criteria are not applicable.     

II. Reference Documents
1. QA023
Final Inspection Checklist

2. SM011
Product Deviation Notice
3. QA1073 When to Initiate a TA081 in Final Inspection
III.  General Inspection Requirements
Inspect product per QA023 Inspection Checklist.

A. Verify all Router Steps are Completed
1. Verify that all router steps have been signed off.

2. Each router step should contain the legible initials or stamp of the employee, the quantity of product and the date the step was completed.  
Note: For the Depew facility only, blanks may appear on the job traveler at weld operations for: date, time, quantity, weld operator and/or weld inspector and/or welded by.  This is acceptable as the data is electronically tracked in manufacturing via Shop Trak transactions.  (The use of an “N/A” and line running through it per QA1044 Records Control is not required.)
B. Verify all S/N, Model numbers and & Logo are Correct
1. Verify that the silver etching  label contains the correct serial numbers as compared to the serialization/calibration sheet on the router, the Calibration Certificate and the Order Verification (OV), if provided.

2. NOTE:  The sensor will only be etched with the base model number unless there is an integral cable or ACS code.  In these cases a “/” number or “/*” may be used (ex: 356B21/002AC or 356B21/* room permitting).  The exception to this rule is when a finished good is removed from stock and converted to a unit with an ACS code.  In this case only the base model number will be etched on the sensor.
3. If there is a discrepancy with the Logo or the Inspector is unsure what the Logo should be, the Inspector will go to the etching step of the router to verify.

C. Bar Code Label
1. Verify that the bar code label’s model and serial number match what’s etched on the product.
2. Attach the bar code labels to the applicable packaging 
a) shear box
b) ESD bag
c) Pink bubble-wrap bag

D. Calibration Certificate
1. Verify that the calibration certificates contain the following minimum information and matches what is displayed on the product:
a) model number
b) serial number

c) manufacturer

d) measurements/results are all positive numbers and do not contain a “0”
e) “As Found” and “As Left” data

f) Calibration Technician’s initials or stamp (Note: except for single and three point calibrations and Pressure/Force products).
g) Calibration date not more than 4 months old, page (x) of (y).

2. Verify the A2LA Logo matches A2LA Certificate (located at 
R:\TCS\QSM\Depew, NY - A2LA Certificate & Scope 1862-01.pdf
R:\TCS\QSM\Halifax, NC - A2LA Certificate & Scope - 1862-02.pdf
3. Some sensors will include a printed adhesive label with calibration information, a “cal card.” These are present on sensors as a courtesy, not a requirement, and it should be expected that many sensors will not include cal cards. If a cal card is present, verify calibration cards contain the following information:
a) model number

b) serial number

c) Cal Tech identification

d) date
e) calibration results all match the calibration certificate.

Note: If one sensor on a job has a cal card, all should have cal cards. If no cal cards are present, it can be assumed they are not applicable for that model.

4. If an ACS code is identified on the router, verify the correct calibration information is supplied on the cal cert.

5. For sensors with more then one axis, verify that there are calibration certificates and cal cards for each axis (if cal cards are included for that model).
E. Visual Inspection
1. Visually inspect all product (sensors, cables, signal conditioners, accessories, labels, bar codes, packaging, etc.) for physical damage such as nicks, dents, scratches, kinks in cables, overspray, finish (sensors not sandblasted will have a shiny finish), etc.

2. Visually check mounting and connector threads for contamination and debris such as sand and grease.

F. Check and Clean Threads

1. Review the applicable Specification Sheet to determine which thread gage to use.  Spec sheets are accessed through PCB’s website or, for specials, at Gisele’s/Specials.

2. Clean threads of any contamination or debris and any markings using a Q-tip with alcohol.

3. Verify all connector threads with calibrated thread “go / no-go” thread gage set.  NOTE:  Use “no-go” gage only when more than 2 threads are present.

4. Verify all mounting threads with a “go” gage only.

G. Turn On and/or TEDS Test

1. Check sensor for turn-on and output using an oscilloscope:

a) NOTE: Product that has had final calibration performed as the previous step to final inspection does not need to be tested for “Turn-On” or “Output” using the o-scope.  Products that have had a production process step completed between final calibration and final inspection must have the “Turn-On” and “Output Test” performed.

b) NOTE: When attaching a cable to a sensor, always install the cable by tightening the connector nut, while holding the sensor body.  Never rotate the sensor.

2. Turn On and Output Test (Set Up)

a) NOTE:  Only ICP Sensors require Turn On and Output Test.

b) Attach a 480E09 or equivalent signal conditioner output to the Y input connector of the oscilloscope.

c) Adjust oscilloscope read-out to desired position, intensity, volt variation and focus.  Make sure oscilloscope is set to AC.   Optimal settings should be VOLTS set to setting of 5 and TIME set to .5
d) Sensitivity of the oscilloscope is determined by the sensor under test.  Sensitivity may be adjusted to achieve a readable output.

e) Test: Attach the sensor to be tested to the input of the signal conditioner.

f) For proper turn-on the needle of the signal conditioner must be in the green.  Note: A few moments may be needed to allow the sensor under test to “settle”; also Low Bias sensors will show minimal movement on the signal conditioner.

g) Periodically click on “Battery Test” of the signal conditioner to ensure proper supply voltage (needle will peg to the right).

(1) To determine if the sensor under test has output, agitate it manually or gently tap sensor manually (avoid metal to metal contact) and observe the changes in the read-out of the oscilloscope.

(2) Note: Adjust the sensitivity of the oscilloscope to observe a readable output from the sensor under test.

(3) An acceptable test will show a vertical movement in the oscilloscope read-out.  No movement of the oscilloscope read-out shows the sensor under test has no output and has failed.  See Nonconforming Product section.

3. Turn On and Output Test (TEDS Test)

a) Call up the TEDS program on the computer.

b) Hook up the sensor to the toggle switch with the toggle starting at the X-axis.

c) Select the “check data”.

d) Verify that the data is available for the given axis.  Repeat this for the Y and Z-axis.

(1) NOTE: Only applies to product with TEDS.  Not all TEDS product have a “T” prefix in the model number, please refer to product specification sheet and/or cal cert to verify if TEDS is applicable. 

(2) NOTE:  This is only a test to confirm data is programmed on the TEDS chip by the calibration technician.

(3) If the calibration data appears then the sensor passed the test.

(4) If no data is found, return the unit to calibration for reprogramming.

H. Insulators and Contact Check
For installing the insulator and checking the contact, refer to user guide “QA1093  Installing Insulator and Checking Socket”.

I. Verify Cables
1. Verify correct cables per Identification Tag.

2. Ensure ties are tight and that cable ends are not able to wrap around the entire length of the coil.  Ensure that any style tie used does not cut into, pinch, bind or otherwise damage product.

3. Verify jackets are free of nicks, cuts, bubbles, or lumps.  Ensure the cable has not been melted or flattened by the auto stripper.

4. Verify pins are present, visible in the insulator, not recessed, completely inserted, not loose and no visual damage.

5. Ensure no bubbles are present in heat shrink.

6. Install black protective caps on the connectors.  Make sure that both connector ends of the cable assembly are capped with a cap that fits tightly but can still be removed without excessive force

7.  Verify boots are free of nicks and cuts.  Ensure they are not folded after they are fully assembled.

J.  Black Caps / Shorting Cap/ Inspect Leads
1. Install black caps and/or shorting cap on the connectors as applicable.
a) Unless otherwise specified, place a piece of unshrunk heat shrink over bare conductors on pigtailed DC/MEMS sensors

2. Ensure that a pin is over the lead and is flush up against the insulator.

3. Ensure lead is trimmed and is not touching the threads (see “QA109 Visual Inspection Master – Connectors” for reference photos).
4. For preamplifiers, make sure that the protective cap does not cover the vent hole.

5. For microphones, do not install a protective cap over the grid cap.

K. Accessories
1. Pull all necessary accessories as defined on the 1st level (Model level) BOM.

2. Attach all mating parts to ensure proper installation and leave them attached.

a) Note:  When installing mounting studs, be sure it sits flush against housing and that there are no gaps/space between the housing and the stud.  When multiple studs are present:

(1) On standard models, install the standard stud into the sensor and place the metric stud into a pink bag labeled with part number with a barcode label.

(2) On metric (m) models, install the metric stud into the sensor and place the standard stud into a pink bag labeled with part number with a barcode label.

3. Any lubricants, grease, glue, etc. must be packaged in pink bags prior to placing them in the shear box in case of leakage.

4. Note: If it is determined that accessories are identified on any level BOM other that the 1st, the Final Inspector is to inform supervisor.  Supervisor to advise appropriate engineer for initiating an Engineering Change Order (DD002).  Accessories may be found at various operation levels (within the model level BOM ) due to inventory controls and/or required build process sequences.
L. IMI Pellet Final Inspection

1. Weld: Inspect weld to verify there is a complete weld around header and there is no excess solder at weld joint.

2. Physical damage: Inspect pellet for any dents in cover or damage to header.

3. Header Pins: Inspect for any damaged or bent pins on header.

4. Pellet marking: Verify that printing on pellet is clear and easy to read.

5. Quantity: Verify that calibration sheet and box quantities match.

6. Packaging: 
a) For T08 quantity <= 50 and T05 <= 70, place calibration sheet inside box and tape box shut.

b) For T08 quantity > 50 and T05 > 70, place calibration sheet on top of foam box and put in pink anti-static bag and tape box shut.

7. Note: Calibration sheet will only be provided with jobs for shipment to external customer. All jobs with part number 100-XXXX are for internal use in IMI and go to Materials inventory after inspection.

M. BSD Transactions   

a) Perform all necessary Business System Database (BSD) transactions, material moves, etc.

b) After completing all Final Inspection steps, sign off on the router. 

c) Submit completed routers to administration personnel for filing.

d) NOTE:  A condensed checklist of the above requirements is available in the Final Inspection process map.  It may be posted at all inspector workstations: to be used as a referenced tool to ensure all inspection requirements have been met.  The checklist may be completed at the customer’s or supervisors request and stored with the job router.  Customer-specific checklists will be created as needed and added to the process map.

N. Accepting Product with Nonconformances
1. Ensure that nonconforming product returned to the Final Inspection Lab with the intent to ship as is (nonconformance is deemed acceptable), has a SM011 Product Deviation Notice form completed and with the product.

2. Give the product and form to the Final Inspection Lab Supervisor for incorporation into applicable Inspection Master.

3. If no Inspection Master is available, the Final Inspection Lab Supervisor must create one to document the deviation.

4. Manufacturing Deviation Notice (QA020):

a) Production is responsible for informing the Final Inspection Dept. when an MDN (QA020) is applicable to a job (ex: BOM does not contain the proper accessory).

b) If the MDN is not DokTracked to the router, inform the Final Inspection Dept. through a hand-written change and record the MDN number on the applicable documentation. 
5. Customer Required Documentation:

a) When applicable and identified on the Order / Router / RMA / Inspection Master that customer documentation must accompany the order shipment, the Final Inspector is responsible to ensure documentation is completed accurately and completely and accompanies the order shipment to Logistics.

6. Stocking Components / Accessories:

a) When putting components and/or accessories into Final Inspection stock area or transferring to another department and the components are packaged in compartmentalized containers, they must be stored in the same container.

b) Do not re-package items into non-compartmentalized containers.

IV. Special Inspection Requirements

A. Kit Processing
1. Note: Only process kits when all items are available.

2. Print out the Order Verification for the kit model after the job has been received from the Planning group. Refer to QA1081 for instructions on printing the O.V.
3. Pick all parts required for the kit that are located within the applicable product group.  After all parts have been picked, issue the job.
4. Store the job with the parts issued on the Hold Shelf.  Obtain other items not found in the product group from Logistics.  Issue these items to the job by completing a Job Material Transaction
5. Note: If the kit calls for a main assembly (identified by a part number sequence such as: 086-2210-01), remove any accessory the sensor may have and perform the BSD transactions according to procedure QA1084 (Converting a Main Assembly to a Finished Model).
B. Conversions:

1. When informed by Production or Sales, pull the item from stock.

2. Adding and Removing Accessories

a) See Planning Dept. to have them issue a new job/router
b) Pull necessary accessories
c) Change Bar Code, Labels etc.
d) Perform all applicable Final Inspection steps per router.  Return to Logistics.

C. Swapping Accessories
1. When instructed by a Log Note to swap out accessories for another model see the following instructions:

a) Review the Order Verification report per QA1081.
b) Per the Log Notes, swap out the accessory
c) Send to Logistics and provide a barcode label for the part.
D. Models with “W” prefix (Waterproof)
1. Ensure that any model with a “W” prefix (ex: W354C03/010G30) that comes to final inspection has a cable attached.

2. NOTE: Special modifications have been made to the sensor and cable to make it waterproof.
E. Shipping Consignment and/or Demo Sensors:

1. Verify the BOM for the unit. The prefix meanings are:

(1) U = Useable Demo (out of spec and may or may not have been used).

(2) Y = Consignment (in spec unit that has been used).

(3) D = Display (not a working unit).

2. If no BOM exists, pull accessories per the BOM for the unit without the prefix.

(1)
These accessories must be miscellaneously issued out of inventory using the appropriate reason code.
(2) NOTE: If the unit has accessories with it, no transactions for the accessories are required.

F. X-Reference Jobs:

1. The BOM is listed at the end of the router or the router may refer the Final Inspector to the Specification Sheet.  Perform all applicable final inspection requirements.

G. Packaging Configured Models:

1. A configured model will have several packaging cases on the BOM. Use the below table to select the correct packaging for the corresponding cable length.

	Cable Length Feet
	Cable Length Meters
	Packaging

	0< length ≤10
	0< length ≤3
	Small Quality Box

	10< length ≤20
	3< length ≤6
	Large Quality Box

	>20
	>6
	Final Inspection to package in pink anti-static bags and deliver to Logistics.

Logistics to pack in Kit Case 


2. To identify the cable length, look at the descriptive catalog model number in the description of the job. There are two types of model numbers see below for examples.

a) Model Type 1

(1) 350B11/050AD  =  50 foot cable   =  Kit Case

(2) 350B11/M002AD  =  2 meter cable  =  Small Quality Box

(3) 350B11/010-6AD = 10 foot 6 inch cable  =  Large Quality Box

b) Model Type 2

(1) W352C15/003AG012AC  =  12 foot cable  =  Large Quality Box

(2) W352C15/M003AG003AC  = 3 meter cable  =  Small Quality Box

(3) W352C15/M003AG003-5AC = 3 meter 5 centimeter cable  =  Large Quality Box

3. Tear Drop Sensors: Attach cable ties to each end of the item after winding the cable.  One cable tie attached towards the sensor end and one attached towards the connector end.  This is to ensure no part of the item gets accidently pinched in the shear box.

4. IMI products shall be packaged in pink bubble-wrap bags unless stated differently in BOM and/or Log Notes.  All CSI product will have the sensor and calibration certificate folded into fours in the bubble bag with the sensor.  All Rockwell/Entek products will have the calibration certificate packaged in the same bag. 

5. Package all Pressure product to the requirements defined in procedure TA3088 Packaging Material Guidelines for Pressure Products.

V. Repairs Department Final Inspection Requirements

A. Inspection Requirements

1. In addition to requirements listed in this procedure, the following specific inspection requirements shall also be conducted.

a) Router Steps: Verify all router steps are signed off per the applicable router pertaining to the product being inspected.  Repair routers do not always require all steps to be completed.  Check that steps that have not been completed have a “N/A” where the initial, date and quantity is filled in.  Completed steps will have initial, date and quantity filled in.  
Note: In Depew facility only, blanks may appear on the job traveler at weld operations for: date, time, quantity, weld operator and/or weld inspector and/or welded by.  This data is being electronically tracked by manufacturing via Shop Trak transactions.  The use of an “N/A” and line running through it per QA1044 Records Control is not required.

b) Calibration Certificate: Verify “As Found” and “As Left” data is filled in on Calibration Certificate.  Calibration Certificates for Repaired product must have “As Found” section completed with results of the calibration prior to any repair work being performed on the product (ex: Out of Tolerance, Short Time Constant).  The “As Left” section must show the unit In Tolerance after Adjustment and/or Repair, when unit has been repaired.

c) Note:  If no problems were found and the unit was in tolerance at initial calibration, the “As Found” and “As Left” data will show unit as “In Tolerance”.

d) RMA Verification: Verify the model number and serial number on the RMA Verification are correct and match the product.  
e) Log Notes: Check CRQC documentation at this time.

f) Cal Code:  Verify that any special Cal Codes noted on the RMA Verification Report are also noted on the Repairs Router (TA143).

B. Detail

1. All units are to be returned to the customer in “as new” condition.

a) Replace damaged shear boxes with new ones.  If the old box has a customer bar code label or any other customer information on it, return to customer  in pink bag labeled : empty case – return to customer. If customer sent in product  that states on RMA “no data required” ( that means no cal certs, cal stickers, cal cards ),  place jewel case in pink bag labeled: return to customer as is – no data,  and include serial number(s) and model number on outside of bag. If case is damaged, and is a competitors case, do not replace but place in pink bag or rubber band together and send back as is.

b) Replace old accessories with new ones, except cables, shakers, hammer accessories and explosion proof capped elbows (IMI).
C. BSD Transactions

1. All disposition types and applicable BSD transactions for Repairs’ product are defined in QA22  Repairs Final Inspection Process process map.

VI. Manufacturing Center – Product Specific Inspection Requirements:
D. Pressure 

1. Off Ground Test:  This process is to be conducted only when the previous signed-off router step IS NOT a calibration step.  Using an Insulation Tester, attach the red plug to the Output “HI” port and the black plug to the Output “GND” port.  Make sure the “Continue” button is in and voltage is set to 50V.  Attach the red clamp to the sensor body and the black clamp to the component to be used as the off-ground (ex: clamp nut, off-ground nut, etc.).  Push Test On button.  “Test On” red light will illuminate if sensor pass test.  “NG” (no good) light will illuminate if sensor fails test.

2. Check for Short:  Using a multimeter, attach the test leads to the center and right ports of the meter.  Set the meter to 200v.  For single-pin connector sensors, attach one test lead to the case and the other to the center pin.  For two-pin connector sensors, attach both test leads to both pins.  The meter reading should be around 25.  If the reading goes to “0” then the sensor is shorted and fails.  If the meter reading is unchanged then sensor is acceptable.

3. For 100M6X Kits, a minimum of one photograph of the inside (door is open) and outside (door is closed) (two views) of the Junction Box shall be taken and stored at: R:\Logisitics\GE Crates in the corresponding model number file folder.  Pictures for a shipment shall be filed in a folder named with the customer order number (ie. co321456).

E. IMI
a. Connector Keyway Alignment:  For IMI Accelerometers, the connector keyway alignment must not be rotated more than +/- 45 degrees based on a visual inspection. 

b. Rockwell Automation Special Labels:

i. To look up a Rockwell part number, go to the “PCB Customer Shipping Label Information” application and search for customer number 6039 (Rockwell Automation) to get an accurate cross-reference list.
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ii. When manual labels must be made to place on the bags, Inspectors can use the “PCB General Customer Cable” program in BSD.  They will need to manually enter the information which can either be found on the Router (for Rockwell-specific specials) or the cross-reference list described above.
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