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User Guide:  WIRE STRAIN RELIEF & GENERAL WIRING

 Purpose:

To provide a workmanship guide for wire strain relief and general wiring
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1) Strain Relief Guidelines:

A. Strain Relief Definition and Guidelines
· Strain relief is a method for reducing the stress on flexed wire at the termination point or flex relief at the cable exit area.  Typical methods used are wire bend (slight bend in the wire), epoxy, ribbon wire loop, tucked, boot (molded), and clamp.  
· A wire bend relief loop or bend should be used when routing the wire from the sensing element  to the amplifier or output connector when an amplifier is not used.  A strain relief loop will minimize the strain on the element caused by a tight connection between the fixed amplifier, and moving sensing element. Wire bends are also used in strain gage assembles. To create a bend in a wire use tweezers making sure the wire has a curve, and does not become nicked or kinked.

· Specialized tools or fixtures required for proper wire strain relief will be listed in the Assembly Procedure and should be utilized.

B. Strain relieving element leads


The following illustrations provide guidelines on conditions which are acceptable and subject to rejection.  
Specific instructions on the Router or in the Assembly Procedure take precedence over this general 
guideline.
	PARAMETER


	ACCEPT


	REJECT



	Use the shortest length wire possible without too much tension.  A long wire may cause resonance issues.

Use the shortest length wire possible without too much tension.  A tight wire may vibrate and break at the fatigue point.
	Proper Curve  
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	Wire length is too long
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	PARAMETER


	ACCEPT


	REJECT



	When stress relieving the solid  copper wire from the amp, provide  a slight bend creating a strain relief.  Too severe a bend may damage the wire. 
Use the shortest length wire possible without too much tension.  A tight wire may vibrate and break at the fatigue point.

	Good strain relief.
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Proper Curve
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	Nick in wire when creating a strain relief.
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Wire length is too tight
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C. Tucked Strain Relief

The following illustrations show a Tucked Strain Relief.  The lead is routed under a secured wire creating a strain relief for that lead. Very simply the wire is routed under another wire.  Specific instructions on the Router or in the Assembly Procedure take precedence over this general guideline.
	PARAMETER


	ACCEPT


	REJECT



	Insulated wire routed under copper lead from amp creating a strain relief.
Make sure the wire is not too short so that the wire is properly contained without damaging the wire.
Watch for kinks when running strain relief or damage to the insulation.

	 SHAPE  \* MERGEFORMAT 
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D. Strain relieving connector wires


This type of strain relief uses a wire to contain insulated connector wires to provide added strength so that 
they do not pull loose.  Specific instructions on the Router or in the Assembly Procedure take precedence 
over this general guideline.
	PARAMETER


	ACCEPT


	REJECT



	Make sure the strain relief is close enough to the connector wires to constrain them without damaging the insulation jacket.  A strain relief that is too high will not hold the wires in place.
	Proper Strain Relief
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	Improper wire opening too loose 
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E. Strain relieving cable assemblies

Many cable connectors provide strain relief in the connector design itself, such as the insulation support area of a contact and the wire bar clips (clamp) used on insulation displacement connectors. Other devices, because of other mechanical considerations, require additional strain relief. Overmolding the contact and wire termination area can improve the pull-force performance, typically by a factor of two to three times. Molded strain reliefs, also commonly referred to as molded cable grips, or a mechanically compressed clamp may be used. Specific instructions on the Router or in the Assembly Procedure take precedence over this general guideline.
Boots & Clamps Strain Relief
	PARAMETER


	ACCEPT


	REJECT



	Molded strain reliefs pulled over where connector meets cable must not show signs of damage.
Mechanically compressed clamp must properly secure cable at connector.
	Boot
 SHAPE  \* MERGEFORMAT 
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Clamp
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F. Ribbon Wire Strain Relief 

Ribbon Wire Strain Relief uses a ribbon wire to create a loop.  The ribbon wire is spot-welded down on each side with a loop in the center (reference TA 1000). To create this strain relief use palladium, nickel or platinum ribbon wire as called out in the bill-of-material or assembly instruction. Spot-weld one end down using a minimum of 2 spot-welds per side. Form the loop keeping in mind the size of the wire. The strain relief should be loose enough so that the wire can be pulled through without creating an indentation or nick in the insulation jacket. When feeding the wire through the strain relief ensure that it does not twist or kink. If the wire is damaged in any way, it should be replaced.  If the wire is too loose after pulling it through the ribbon wire strain relief, the ribbon wire can be pinched slightly to create a tighter fit.  Specific instructions on the Router or in the Assembly Procedure take precedence over this general guideline.
Strain relieving using ribbon wire

	PARAMETR


	ACCEPT

	REJECT


	Strain Relief properly spot welded down with min. two spot welds per side.

Strain Relief properly spot welded down with min. two spot welds per side.
	Proper spot weld and wire opening
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Proper spot weld and wire opening 
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	Improper spot weld and wire opening
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	PARAMETR


	ACCEPT

	REJECT


	The ribbon wire strain relief is cutting into the red "X" axis output wire.
	Slight indentation ,  on top of the wire holding it in place.
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	Strap is cutting into insulation
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G. Epoxy Strain Relief

Epoxy strain reliefs are used on connectors. They are more rigid and will hold the wire solder down to the connector pin securing it in place.  Use an oiler or epoxy dispenser to apply enough epoxy to cover the entire connection.  Specific instructions on the Router or in the Assembly Procedure take precedence over this general guideline.
Strain relieving using epoxy

	PARAMETER
	ACCEPT


	REJECT



	Epoxy must cover entire solder joint including wire insulation.
	Proper Epoxy Cover 

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



Proper Epoxy Cover back shell of Mill Conn and BNC.
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	Improper Epoxy Cover
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H.  Strain relief in GEP Products

	PARAMETER


	ACCEPT


	REJECT



	Wiring must be properly secured and strain relief must be in proper position as shown in pictures.
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2)  Inspection Guidelines for Wire Condition

NOTE:  Visual inspection must be performed at a minimum of 10X magnification.

A. Insulation jacket

a. There should be no nicks, tears, or other damage to the outer cable jacket

b. There should be no wire conductors exposed through the cable jacket

c. There should be no foreign object debris visible under the insulation jacket

B. Damaged strands
a. There should be no physical damage evident on the conductor strands

b. There should be no oxidation or other contamination evident on the conductor strands

C. Foreign object debris 
a. There should be no foreign object debris (e.g. epoxy, solder, flux, etc.) visible on the outer insulation jacket.
Appendix A - Process FMEA Information

	

	
	
	
	
	
	
	
	FMEA Original Date:
	3/19/2021

	
	FMEA Revised Date:
	N/A

	Item or Process Step
	Potential Failure Mode
	Potential Effect(s) of Failure
	S*
	Potential Cause(s)
	O*
	Current Controls
	D*
	R*
	RecommAction
	Responsand Target Date
	“After” Action Taken
	S*
	O*
	D*
	R*

	Creating strain relief with a wire bend
	Wire is nicked or kinked when forming bend
	Loss of continuity will cause intermittent signal
	5
	Incorrect tools used or tweezers used incorrectly
	4
	TA1063 Sec. 1-A
	4
	80
	     
	     
	     
	   
	   
	   
	    

	
	Wire length is too long
	Will create resonance issues
	5
	Procedure not followed
	4
	TA1063 Sec. 1-B 
	3
	60
	     
	     
	     
	   
	   
	   
	    

	
	Wire length too short
	A tight wire may vibrate and break at fatigue point
	5
	Procedure not followed
	4
	TA1063 Sec. 1-B
	3
	60
	
	
	
	
	
	
	

	Creating a tucked strain relief 
	Wire insulation damaged
	May cause short
	5
	Copper lead from amp too tight
	4
	TA1063 Sec. 1-C
	4
	80
	     
	     
	     
	   
	   
	   
	    

	
	Wire not properly contained
	May create interference with internal components
	3
	Copper lead too long
	3
	TA1063 Sec. 1-C
	3
	27
	     
	     
	     
	   
	   
	   
	    

	Strain relieving connector wires
	Strain relief too high to properly constrain connector wires
	Wires will not be held in place
	3
	Strain relief installed improperly
	4
	TA1063

Sec. D
	4
	48
	
	
	
	
	
	
	

	
	Strain relief too close
	Insulation jacket may be damaged
	4
	Strain relief installed improperly
	4
	TA1063

Sec. D
	4
	64
	
	
	
	
	
	
	

	General wiring
	Wire insulation damaged
	May cause short
	4
	Nicks, tears or other damage could be created during wire trimming
	5
	TA1063 Sec. 2-A
	4
	80
	     
	     
	     
	   
	   
	   
	    

	
	Foreign object debris
	May cause shorting condition
	4
	Cleaning operation not sufficient
	4
	TA1061
	4
	64
	
	
	
	
	
	
	

	
	Conductor strands damaged
	May cause intermittent signal or loss of signal
	4
	Conductors may be damaged during trimming
	4
	TA1063 Sec. 2-B
	4
	64
	
	
	
	
	
	
	

	
	Wire not attached properly
	Open/broken connection
	5
	Operator missed step
	3
	Operators trained to TA1063
	4
	60
	     
	     
	     
	   
	   
	   
	    

	Epoxy Strain Relief
	Epoxy does not cover entire solder joint
	Connector pin will not be properly secured causing intermittent or loss of signal
	3
	Insufficient epoxy
	3
	TA1063 Sec. G
	3
	27
	     
	     
	     
	   
	   
	   
	    

	     
	Excessive epoxy
	May cause shorting
	4
	Assembly Tech not following procedure
	3
	TA1063 Sec. G
	3
	36
	     
	     
	     
	   
	   
	   
	    

	     
	     
	     
	   
	     
	   
	     
	   
	    
	     
	     
	     
	   
	   
	   
	    

	Risk Priority Number =
	     
	“After” Risk Priority Number =
	     


*S = Severity, O = Occurrence, D = Detection Key

Scaling is 1-10 based on the rating scale in EN036

Note:  RPN > 100 requires action to reduce risk
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