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User Guide:  DEBURRING
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Purpose:

To provide a workmanship guide for deburring.

Responsibilities:

The Manufacturing Operations Managers and Transducer Assembly Supervisors are responsible for maintaining this procedure.


The Transducer Assembly Supervisors, Assembly Technicians are responsible for this procedure being carried out effectively.
fillin "Enter who is responsible for maintaining and carrying out this procedure:"
Associated Documents:

ISO 9001, Quality System Manual, Quality Assurance Manual
Procedure:

Deburring parts is a very important step in sensor assembly.  All parts used in assembling a sensor must be checked for loose pieces of metal strands, and chips, which may be hidden in grooves, edges, threads, cavities, undercuts, counter bores, and holes. 

Levels of deburring 

· In all sub assemblies, on the parts which mate together or seat into each other, it is important to make sure there are no burrs or chips.  Loose burrs can be removed very easily with a scalpel or tweezers.  Mild burrs may be found on an edge, in a pocket, in threads and holes.  When a heavy burr is apparent on a part, it should be sent back to the Machine Shop to be removed. 

· Loose metal chips or shavings (See Figure 1) hanging onto parts or sitting internally in a part can be removed by grabbing with tweezers or running a scalpel under the burred area.     

Figure 1 - Loose Burrs
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· Mild burrs are found on edges and in holes.  Removal will take a little more force than a loose burr since the burr is still attached to the part.  A deburring tool or scalpel will be used.  Start at the area of the burr that is lifted and work the tool underneath untill removed.

· Heavy burrs (See Figure 2) are difficult to remove.  If using a deburring tool and the burr can’t be removed, sent to the Machine Shop.

Figure 2 - Heavy Burrs
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Critical areas are any parts used in the element assembly 

· Wire holes and bores (See Figure 3) must be burr free by using a deburing tool, drill, or scalpel.  Run the desired tool through the hole removing any obstruction.  Use a scalpel blade on each end of a hole removing any burrs on the edges of the part.  Sometimes in a hole, the burr is internal and hard to see.  If a burr is not removed it may be difficult to remove after the element assembly is built.  When checking thru holes or bores, look thru the hole or bore for burrs on the opposite edge and also look for burrs inside the hole or bore.  Do this on both ends of holes.

Figure 3 - Wire Holes with Burrs
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· Counter bores are deburred by running the scalpel, or deburring tool’s pointed edge into the corner and along the edge of the part.    

· Threads - Make sure threads are clean by removing burrs between threads.  Hold a scalpel’s pointed end at the start of the threads and start turning part while running blade down the threads.  Make sure the bottom of tapped holes do not have burrs, use tweezers to remove.  Blow out any loose burrs with an air bulb or air hose.  Use a matting part if possible to check thread fit.  When finding difficulty with threads using matting parts, send to the Machine Shop to be re-tapped. 

· Masses must be flat and have no burrs on edges.  A burr on an edge can cause uneven loading of the crystal, causing it to crack, and keep the mass from reaching its fully preloaded state.  If a burr is present, run a scalpel lightly over the edge to remove this burr.  


Deburr parts as necessary (See Figures 4).  Be sure to deburr critical areas on the mass and post.


Critical Area 1:  Be sure to deburr the inside of the step between the larger and smaller inner 
diameters.  A burr in this area could cause mis-aligned assembly.

Critical Area 2:  Be sure to deburr the slots.  A burr inside the slot can cause uneven loading of  the crystal, and keep the mass from reaching its fully preloaded state. 

Critical Area 3:  Be sure to deburr the outside of the slot.  A burr in this location can cause difficult assembly.

Figure 4
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· Posts must be burr free due to the critical fitting of parts (See Figures 5).

Critical area 1:  Be sure to deburr the shoulder where the crystal will seat.  A burr in this area can cause uneven loading of the crystal.



Critical area 2:  Be sure to deburr the threaded area on the mounting stud. This area should be 
inspected for proper threading

      Critical area 3:  Be sure to examine and deburr the areas of the post shown.  Look for hair-like burrs from machining.  A burr in this area can cause the element to short.

Figure 5
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· Electrodes must be flat.  Make sure electrodes cut on the wire EDM do not have areas where wire cut ended, leaving some material on inside and outside diameter.  A very fine file may be used to remove material that is left.  After filing, make sure no burrs are created on flat surfaces.  To remove burrs, rub electrode on granite block in a figure eight motion.  Electrodes that are punched out will have a burr around the edges and should be removed with a polishing stone using a figure eight motion.      

· Upper & lower plates Check for fine burrs along edges and in threads. Burrs are sometimes hidden so make sure a scalpel blade is run along all edges and around threads.   
Tools used for deburring 

Tweezers
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 Scalpel        
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 Deburring Tool
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