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User Guide:  General Workmanship for Transducer Assembly (TA)

 Product Types


PCB manufactures six categories of products: 

· 1) Standard catalog items stocked as “Commercial-Off-The-Shelf” (also known as “COTS”),  

· 2) “Explosive Atmospheres” product known as “ATEX” in our PCB systems,
· 3) Aerospace or equivalent product known as “Program”. 
· 4) Items controlled by a customer approval stamp, “Customer Controlled.”

· 5) Items made specifically for the Military which are controlled under the International Traffic in Arms Regulations known as “ITAR” products.

· 6) Items and information which is restricted from export outside the US or US persons, known as “Export Controlled Information” products.
Identifying Product Types (Per procedure EN1001)
· Number 1, “Commercial-Off-The-Shelf” product, is manufactured by internal standards described in routers and assembly procedures. 
· Number 2, “ATEX” products, are manufactured for use in potentially explosive environments and therefore cannot generate any electrical sparking or shorting. ATEX products may be identified in any of the following three ways:

· On product BOM indicating code ENG-5555-02 (“Scheduled” status is also shown on part drawings).

· On product BOM indicating code ENG-5555-03 (“Related” status is also shown on part drawings)..

· The Syteline/Item/PCB TAB Sales section shall indicate ATEX box is checked-off. 
· Number 3, “Program” product, typically are manufactured for use in aerospace and/or defense applications.  Program products may be identified by any of the following four ways:
· The word PROGRAM may be indicated at top of router.

· On product BOM indicating code ENG-5555-04.
· The Syteline/Item/PCB TAB Sales section shall indicate PROGRAM box is checked-off.

· Product drawings contain a “Program” stamp to show this status.
· Number 4, “Customer Controlled” product is product that must meet the requirements of a customer specification.  Changes to this product must be approved to ensure the customer requirements are still being met.  Customer Controlled product may be identified in any of the following three ways:

· On product BOM indicating code ENG-5555-06.
· The Syteline/Item/PCB TAB Sales section shall indicate Customer Controlled box is checked-off.

· Product drawings contain a “Customer Approval” stamp.

· Number 5, “ITAR” product is product which is unique to a Military application (not COTS) and information related to such product which is restricted from distribution to any non-US citizen, including export out of the US.  ITAR product and information may be identified in any of the following four ways:

· The word ITAR may be indicated at top of router.

· On product BOM indicating code ENG-5555-05.

· The Syteline/Item/PCB TAB Sales section shall indicate ITAR  box is checked-off.

· Product drawings contain a “ITAR” stamp to show this status.

· Number 6, “Export Controlled Information ” product is product and information related to such product which is restricted from distribution to any non-US citizen, including export out of the US.  This product is similar to ITAR but carries more strict regulations about the distribution of such product and information.  Export Controlled Information product and product information may be identified in any of the following four ways:
· The word EXPORT CONTROL INFORMATION may be indicated at top of router.

· On the product BOM indicating code ENG-5555-07

· Product drawings or documents contain reference to “Export Controlled Information.”

· The Syteline/Item/PCB TAB Sales section shall indicate Export Controlled Information box is checked-off.

Tools & Equipment

· Tools (i.e. tweezers, scalpels, side cutters, wire cutters) used in Assembly should be, at a minimum, prior to use, cleaned by wiping with alcohol to prevent contamination during the assembly process

· Make sure tools are appropriate for the designated job

· Ensure that tweezers are not bent or broken

· Ensure cutting tools (i.e. side cutters, scalpel blades) are not dull, nicked, or broken; replace as needed

· Make sure that the microscope is clean and focused properly

· Make sure all equipment is working properly (i.e. grounded, charged batteries) prior to use

· Ensure that if equipment requires calibration, it has not passed its due date

Precision Parts
· Precision parts must be clean (reference TA Cleaning Procedures TA1051, TA1061), smooth, flat, and have parallel
 or curved interface surfaces to match preload parts to prevent contamination during the assembly process

· Visually check parts for cleanliness, burrs and specks to prevent foreign object debris during the assembly process

· Inspect holes or cavities for visual contamination to prevent foreign object debris during the assembly process

· Visually check any threads for imperfections

Fixtures
· Fixtures required for manufacturing process are documented by part number/drawing number in the user guide, assembly procedure, router, and/or BOM.  Fixtures are used for proper assembly and alignment of parts for production consistency (visual alignment of parts is to be avoided as much as possible).  
· Fixtures can wear over time and should be inspected prior to use and replaced as necessary.
· Fixtures should be cleaned prior to use, at a minimum, by wiping with alcohol to prevent contamination during the assembly process.  Note: If fixtures are heavily contaminated, use more aggressive cleaning methods (like ultrasonic cleaning)
· All fixtures shall be identified by one of the following methods:

1. Permanently marked with the part number (controlled drawing number), 
2. Stored in a container identified with part number (i.e. if item is too small to mark or normal processing will destroy the markings).

3. Applying a label is permissible only when the methods described in #1 and #2 above are not practical (e.g. test cables).

No temporary markings shall be used on a fixture surface.  

· Any fixture found without an identification number shall immediately be brought to the attention of a supervisor, manufacturing engineer, or production coordinator.  Fixtures with illegible markings must be remarked.
· Technicians may use additional tools, jigs, assembly aids, holders, trays, etc. to assist in the assembly process which may not be documented in assembly procedures, user guides, routers or BoMs. These items do not require identification markings. These additional materials are used as a complement and may not replace any documented fixtures.

Verification of Process Controls

· At the start of each work day and after lunch breaks, technicians are required to perform process control checks indicated on the appropriate Pre-Flight Checklist (see TAxxx forms).  If a bench will be unoccupied in a manufacturing area, it is the responsibility of the manufacturing department’s manager or supervisor (or designated representative) to verify that no items are expired.
· Technicians will inspect their benches and dispose of expired material at the end of each shift.
· If unable to immediately fix any issue, the Technician is required to inform their Supervisor.
· At the end of the work week, turn in completed record to Supervisor.  The Supervisor will review completed checklists and initial.
Assembly


Assembly should be accomplished using clean (reference TA Cleaning Procedures TA1051, TA1061), precision parts, tools, and fixtures according to documented procedures and training.

NOTE: Assembly procedures are to be reviewed thru Shop-Trak, “TCS” and/or “G:\Drafting - Scanned Originals\Original_By_Dwg_Number” ONLY. Electronic copies cannot not be saved on the workstation computer (PC’s) unless the copy is saved as a “Shortcut” link to the network folder where the current revision of the document is stored.  Any level II quality management system document (e.g QAM 7.5) indicated within an assembly procedure shall be considered reference. 

Always use parts that have been cleaned and stored correctly, keep clean parts covered on the workbench.
· Finger Cots or gloves must be worn when working with high impedance parts (e.g. quartz, ceramic, insulators, electrodes, or any part that comes in contact with them).  Finger Cots or gloves must be changed whenever they are removed or become contaminated (e.g. flux, epoxy, etc.).  Finger Cots and gloves must never be reused.   If a Technician leaves the work area, finger cots or gloves must be changed.
· Assembly steps must be performed in the sequential order stated in the router with the exception of cable assemblies as noted below.  If any discrepancies are observed contact your Supervisor. 
· Except for Program models, cable assembly technicians can build either connector end first. 

Prior to product movement to the next sequential operation, review all work for quality and quantity.  

Technicians shall complete the operation step, or group of steps, in accordance with QA1044 Records Control Policy User Guide to signify completion and inspection.

· Due to business needs different technicians may work on the same job operation together and or at different times. To show this, the technician who assists shall be identified per QA1044 off to the side of that operation. The technician finishing all pieces and moving on to the next operation shall complete the operation in accordance with QA1044 Records Control Policy User Guide in the blank provided.

*******See example below
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controlled stamp compliant to requirements of QA1044 Records Control Policy User Guide shall be used in place of the technician’s initials to signify completion and inspection of the steps or group of steps performed.  If a stamp is not used for sign-off then the technician shall record their initials and employee number.  
Note: In the event a hardcopy router operation step is not signed-off, but department supervisor (minimum) confirms Syteline Shop-Trak reporting indicates operation was properly completed, the hardcopy router step may then by signed-off by the supervisor (minimum) by recording supervisor identification per QA1044 before the technician’s identification.      
NOTE: For departments where the hardcopy of the Job Operation Listing has been discontinued (see IC1001), Job transactions in the BSD have replaced physical sign-offs.  For Depew facility weld and etch work centers (PS0001 and PS0003), Shop Trak transactions shall be conducted for electronic data tracking of: date, time, welding technician and/or welding inspector in place of hand writing this information onto router.

Control Point Operation steps, (indicated on the router with a barcode by the operation number), must be reported in Syteline, either directly or through Shop-Trak. For these operation steps, employee signoff with date, time and quantity completed are tracked electronically (MS1053 ShopTrak User Guide).  
· Prior to completing parts in Shop-Trak or Syteline, technicians must verify that the parts have been properly routed to them.  For operations following control points, the quantity in the Received field must match what was physically received at the current operation.  For operations not following a Control point, the quantity in the Complete field at the prior Control Point must match what was physically received at the current operation.  If this verification fails, the parts may be returned to the discrepent operation for correction or notify your supervisor or their designee to correct.  

ICP sensors should have the amplifier aligned so it does not touch the sensing element.  The sensing element 
includes the crystal, mass, and preload (press, SMAR) ring.  Do not touch the amplifier with fingers or any tool 
that is not grounded (QA1008 Control of Electrostatic Discharge).


Attaching, routing and securing the wire connection from the amplifier to the output connector is a critical assembly process which can have a substantial effect on sensor operation.  Refer to assembly procedures for detailed instructions.

NOTE: When working with fine gage (38AWG, 44AWG, etc.) un-insulated wires, verify that the wires are not kinked, nicked, or worn during the operations that follow installation where practical.  Wait until the last opportunity available before installing fine gage wires to help prevent possible damage. If necessary, see engineering to have process steps reorganized.

· NOTE: When working with ribbon wires avoid excessive bending for this weaken it’s strength.  Also verify that the wires are not kinked, nicked, worn.  Ribbon wire left over from a spot welding operation must be discarded and cannot be retained if it is not on the original spool.
· Verify that sharp corners or edges of the assembly do not come in contact with insulated wires to minimize the potential for cutting thru the insulation. Examples include edges of machined amplifier pockets, wire holes, masses, etc.

· For proper strain relief reference Wire Strain Relief TA1063 and for proper handling of Amplifiers reference Amp Handling & Preparation TA1085. 

· When soaking electronic elements in an oven, always follow the instructions for heat setting and soak time called out in the Router or Assembly Procedure.  The Technician must record the time in and time out of the oven on an oven card or log sheet. 

· When a “test pigtail” or similar is called for, the technician is to pigtail the conductors to a length that is appropriate for testing (generally between ½ and 3/4”, but may vary), then strip and tin conductors to roughly 1/8”. Heatshrink, labels, and other cosmetic elements are not needed. Unless otherwise specified.
Threaded Connections

When using threaded connections, check that both male and female threads are clean and of good quality.

ESD 
For proper ESD controls & techniques reference QA1008 Control of Electrostatic Discharge. 

· It is critical to discharge/short element prior to connecting to the AMP

Joining
Joining can involve welding, soldering, epoxying or screwing parts together.  Before any joining operation it is important to clean the parts to be joined. Finger cots must be worn when handling all titanium parts that are to be welded.

When assembling adhesive backed items (e.g. rubber feet), first wipe the area with alcohol and allow to dry prior to assembly of adhesive backed item.

When using conductive epoxy to make an electrical connection onto a memory ring, scrape the area on the memory ring where the epoxy will be applied to remove any oxide layer that may be built up over time.

For proper Welding techniques reference TA1003 General Workmanship Procedure for Laser Welding 

For proper Spot Welding techniques reference TA1000 General Workmanship Procedure for Spot Welding
· It is critical to ensure spot welding does not occur within 2 feet of an exposed AMP

For proper use of Epoxy/Sealant reference TA07 Epoxy/Sealant Procedure for specifics on Epoxy use

· Do not allow epoxy to “bridge” across sensor element.

· When mixing or stirring epoxies, stir from the bottom of the container up. Components tend to settle over time and need to be remixed for best results.

· When the assembly procedure requires scraping or scuffing the surface to be bonded, a scalpel or fiber pencil may be used.
Oven Temperature Changes

To change a temperature setting on a calibrated oven, the manufacturing department employee shall first centrally-locate  a thermocouple inside the oven to monitor temperature (ensuring that the end of the thermocouple does not touch any inside component of the oven). Carefully close the oven door and select the temperature desired.  Allow 15 minutes minimum after closing oven door, and then verify the new temperature by connecting the thermocouple to a calibrated thermometer (or an equivalent calibrated device).  Once newly desired temperature is achieved the oven may be used.  Note1: Do not alter or remove the existing green calibration label.  Note2: Do not adjust any calibration recall database (Fluke Metrak) information.  

Technician completing step
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