
Includes: 

· Torque wrench extension settings 

· Torque wrench with extension setting 

· Create your own adapter setting chart 

· Converts between lb.-ft, lb.-inch, Nm 

· Torque setting charts 

· Torque wrench with extension accuracy 

· Torque method accuracy 

· Torque wrench adaptation 

· Conditions of torque 

· Torque wrench calibration interval 

· Care and Protection of torque wrenches and fasteners 

· Accuracy in numbers and precision in numbers 

· Significant digits 

· Specialized torque charts 

· Applying torque 

· Special torque situations 

· Nut K factor 

· Nylock nut torque
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[When it comes to torque values, the first port of callis to check the manufacturer's

spedification, the second port of call is industry standard.
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The clamping force produced by your torque wrench goes away if the surfaces crush from the load. 


"Thus, it may be concluded that the way in which the antiseize lubricant is applied has significant effect on the magnitude of the axial force that develops in the bolt during torque wrenching."
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[image: image5.png]90% of the resistance you feel on your torque wrench is caused by friction.*
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Torque settings are suppose to produce a predictable amount of clamp load on the joint being held together by the fastener. There can be large errors in this prediction. 

Even the best torque wrench has torque wrench errors - errors are the result in the conditions of torque. 90% of the resistance you feel when you use your torque wrench is caused by friction.* Change the friction by 10% and you get a 100% change in bolt tension with the same setting on your torque wrench. 

Considering only the friction portion, 50% of it is created in the threads and 50% is created in the bearing surface under the bolt head. Thus lets say the torque specification states that you should apply a thread lubricant. Do you apply it only to the threads? or do you apply it to both the threads and under the bolt head? 

The aircraft mechanic doesn't know unless the engineer who wrote the torque specification specified lubricant type and placement. It's the engineer's responsibility to specify the conditions of torque including where the lubricant that is to be applied. Without this specific information, the resulting joint tension can be almost anything. 

Note: Almost all torque specifications published in aircraft repair manuals are deficient in this area. The mechanic cannot achieve proper joint tension with inadequate torque specifications. Joint failures are to be expected and are not caused by improper torque but by improper torque specifications. 
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	Surface crushing occurs when the clamping forces exceed the material's compression strength. Torque values depend not only on the bolt strength but also on the material properties of the joint. This is why torque charts based only  on the strength of the bolt are just a starting point in determining the proper torque wrench setting.
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	Surface treatment
	Wrench torque lb. ft.
	Axial Force (lb)

	No MEK cleaning, antiseize on whole length
	137.5
	36,080

	MEK cleaning, antriseize on whole length
	137.5
	43,262
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	Surface treatment
	Wrench torque lb. ft.
	Axial Force (lb)

	Antiseize on whole length
	137.5
	36,080

	No antiseize
	137.5
	25,706
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	Surface treatment
	Wrench torque lb. ft.
	Axial Force (lb)

	Antiseize on whole length
	137.5
	43.262

	Antiseize on threads only
	137.5
	24,440


This last table is the one that is surprising. Evidently there is a lot of friction under bolt / nut head. This table illustrates how the torque specifications should state where the thread lubricant (antiseize in this example) be placed. 

To quote from the report: "Thus, it may be concluded that the way in which the antiseize lubricant is applied has significant effect on the magnitude of the axial force that develops in the bolt during torque wrenching."

Good aircraft maintenance requires not only mechanic training but also properly written aircraft maintenance manuals.

