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OVERVIEW 



✇ Recognize proper safety and ergonomic use of 
fastening tools 

✇ Identify different types of fasteners and their 
applications 

✇ Recognize the specifications associated with 
fasteners 

✇ Identify the various drive types and match with the 
appropriate fastener 

✇ Identify the various torque tools used in the FGA unit 

✇ Describe proper torque tool use 

✇ Describe proper locking and striping methods 

✇ Recognize proper and improper fastener installation. 

Objectives 



Fastener Usage in Final Ground Assembly 



Potential Hazards 

£   Impact Injury 

£   Chemical Injury 

£   Inhalation Hazard 

£   Noise Hazard 

 

SAFETY 



ERGONOMICS  
THE BETTER FIT BETWEEN JOB AND PERSON 

✇   Posture 

✇   Lifting 

✇   Grip 

✇   Wrists and Elbows 

✇   Prevention 

✇   Vibration 

✇   Temperature 

 



Electrostatic Control 



Fastener Types 

£   Rivets 

£   Bolts/nuts 

£   Studs 

£   Machine Screws 

£   Captive and Set Screws 

£   Threaded Inserts 

£   Washers and Shims 

£   Clamps and clips 

 



Rivets 

Conventional Rivets 

Blind Rivets Some steel rivets are designed to shatter 
during insertion.  These rivets have a collar 
which contributes to locking in the mandrel 
after shearing.  It is designed to shatter just 
prior to the shearing of the mandrel.  Safety 
glasses and other PPE must be worn during 
this process.  Steel Rivets 

COLLAR SHATTERS 



Bolts and Nuts 



Studs 
(Headless Bolts) 



Machine Screws 



Captive Screws 

Set Screws 



Sheet Metal Screws 
(Thread Forming) 



Threaded Inserts 



Washers 

Ø  to distribute load,  
Ø  to minimize friction (lubricate), 
Ø  to provide additional friction (lock), 
Ø  to provide thermal or electrical insulation,  
Ø  to provide thermal or electrical conduction, 
Ø  to span oversized holes, 
Ø  to seal, or  
Ø  to provide pre-load for a fastener assembly. 

Uses: 



Shims 

SOLID PEELABLE 



Special-Purpose Fasteners 
clicot camloc 

helicoil 

roll 
pins 

keensert 

captive screws 
clinch 
   nut 



Retaining Rings 



Clamps 



Hardware Review 

• Rivets 

• Bolts/nuts 

• Studs 

• Machine Screws 

• Captive Screws 

• Set Screws 

• Sheet Metal Screws 

• Threaded Inserts 

• Washers and Shims 

 

• Clamps and clips 

 

Fastener Type Common Usage 

➨ Join plates or sheets of 
material 
➨ Assemblies w/o close tolerances 

➨ Alignment or indexing 
➨ Most common fastener, closer tolerance 

➨ Finished surfaces 

➨ Hold collars, pulleys, gears, knobs, etc. 
➨ Rapid assembly (not acceptable in aerospace) 

➨ Provide additional high strength threads 

➨ Spacing, alignment, distribute load, 

insulation, seal, etc 

➨ Lock components, seal hose connections 

 



Review 

• Rivets 

• Bolts/nuts 

• Studs 

• Machine Screws 

• Captive Screws 

• Set Screws 

• Sheet Metal Screws 

• Threaded Inserts 

• Washers and Shims 

 

• Clamps and clips 

 

➨ Join plates or sheets of material 

➨ Assemblies w/o close tolerances 
➨ Alignment or indexing 

➨ Most common fastener, closer tolerance 

➨ Finished surfaces 

➨ Hold collars, pulleys, gears, knobs, etc. 

➨ Rapid assembly (not acceptable in aerospace) 

➨ Provide additional high strength threads 

➨ Spacing, alignment, distribute load, 

insulation, seal, etc. 

➨ Lock components, seal hose connections 

 

Fastener Type Common Usage 



Fastener Specifications 

✇  type/style 
✇  size, 
✇  threads, 
✇  materials, and  
✇  any special features. 



Fastener System Variables 

Use the proper fastener 

Put in all the parts 

Keep things straight 

Apply proper torque 

Keep it clean 

Correct lubricant & locking devices 



Drive Types and Tools 

Preferred Drive can be determined by: 

•  accessibility 

•  frequency of use 

•  loads, or locking methods  

Single Slotted 

Phillips Recess 

Hex Socket 

Square Socket 

Torx 

One-Way Slot 

Clutch Recess 

Posidriv 



Common Drive Types used in FGA 

Rivet Guns 



Common Drive Types used in FGA 

HiShear Gun 



Common Drive Types used in FGA 

Air Drills 

With Counterbore With Countersinks 



Common Drive Types used in FGA 
Ratchets 



Common Drive Types used in FGA 
Torque Tools 

MANUAL 

POWER 

TORQUE 
WRENCH 

POWER TORQUE 
ATTACHMENTS 

MANUAL 



Assembly Techniques 

1 

2 

3 4 

5 

6 
7 

8 

Threads must be free of all 
contamination prior to installation.  A 
wire brush and/or solvent wipe will 
generally remove any unwanted 
grease, oil, or loose particles.  

Torquing Sequence 



Examples -- Riveting 



Examples -- Fastener Installation 



Examples -- Power Torquing 

Power meter 

Reactor Arm Gear Drive 

Locking Cap 



Torque 

Torque is a measure of how much a force acting on an 
object causes that object to rotate. 



Torque Values 
Torque values applied to fasteners are a product of force times a 
distance and are typically measured in units of: 
 

inch‑pounds (in‑lb or lb‑in),  
foot‑pounds (ft‑lb or lb‑ft), or  
Newton‑Meters (N‑M). 

To convert: 
inch-pounds to foot pounds divide the 
number of inch pounds by 12  
EXAMPLE:  600 inches ÷ 12 = 50 
foot pounds. 
 
Foot pounds to inch pounds, multiply 
foot pounds by 12 
EXAMPLE:  12 × 50 pounds = 600 
inch pounds. 



Torque 

The calibration of a torque tool is only valid when the tool is used 
as designed. To ensure that the proper torque is applied to a 
fastener, always use the tool as it was designed and calibrated to be 
used. Proper use includes the proper grip location, proper adapters 
and extensions, and proper alignment of the tool to the work 



Torque Tools 

DIAL TYPE 



Torque Drivers 



Applying Torque 

COUNTER TORQUE 

Do not use torque 
multipliers (gear head 
adapters for stepping up 
torque values) or cheater 
bars unless authorized.  

1 

2 

3 4 

5 

6 7 

8 



Using the Power Torque 

p  Push button to release gear drive 
p  Insert gear drive 
p  Lock gear drive 
p  Install reactor arm 
p  Secure reactor arm 
p  Place gun in position 
p  Begin (2 person operation) 



Safety Reminder 

When the reactor arm buts 
up against a flat, solid 
portion of a structure, it 
produces an equal counter 
force and reacts in a 
direction opposite to the 
direction of the torque.  This 
prevents the gun from 
turning while allowing 
maximum buildup of torque. 
 
Fingers must be kept away 
from reactor arm during 
operation. 



Torque Review 

• What is torque? 

• What is running 
torque? 

• What is total torque? 

 

• What are torque 
tools? 

• How is torque 
applied? 

• What is counter 
torque? 

 

➨ The twisting or turning force applied to fasteners which results in 
the stretching of the fastener.  Torque is also a measure of how 
much a force acting on an object causes that object to rotate. 

➨ The amount of turning force required to rotate the fastener 
freely in its mating thread before the bearing surfaces contact 
and the fastener begins to stretch. 
➨ Final or total torque is the running torque plus the 
torque value calculated to achieve the desired 
preload.  It is specified in the process sheet. 

➨ Calibrated instruments used to measure the amount of twisting 
force applied to a fastener during assembly. 

➨ In a pattern or sequence to ensure proper alignment 
of components. 

➨ Applying force to the fastener or tool equal and opposite to 
the force being exerted by the torque tool. 

 



Tool Calibration 

✔  Check calibration label for the proper torque setpoint 
✔  Check that calibration due date has not expired 
✔  Verify that the cap, seal or other “tamper evident”  

 device is intact 
✔  Check tool for signs of damage or excessive wear 



Striping 

Striping compounds are applied 
from the piece that is torqued  
TO the piece that is NOT 
torqued. 



Locking 
Applying Locking Compounds 



Locking 
External Locking Methods 



Removals 

Reusable Don’t Reuse 



Inspection 

Quality cannot be inspected into a product. 

✔   Correct component part numbers are installed in the 
proper position, quantities, and order. 

✔   All fasteners are torqued to the proper value and in 
the right order. 
   
✔ All sealing/locking compounds or devices are applied 
and cured properly. 
 
✔   All striping is done correctly. 
 
✔   All proper documentation is completed. 



Acceptable and Unacceptable Installations 

REJECTION CRITERIA FOR TORQUED SCREWS 
1.  SCREW HEADS TWISTED OFF 
2.  SCREW HEAD NOT SEATED TO SURFACE 
3.  SCREW HEAD BURRED OR STRIPPED 

Torqued Screws 



Acceptable and Unacceptable Installations 
Screw Nut Assemblies 



Acceptable and Unacceptable Assemblies 
Soft Washer Application 





SUMMARY 
The proper selection and use of fasteners is critical to the performance and 
reliability of any electro‑mechanical assembly. In this training module, the 
following subjects regarding fasteners were reviewed. 
Fastener Types. Machine screws are the most commonly used fastener type 
in the aerospace industry and are mated ‑with nuts or threaded inserts to 
provide a clamping system for joining components. 
Washers are used for a variety of purposes: to distribute load, to reduce or 
add friction (lock), to provide thermal or electrical insulation or conduction, 
to span oversized holes, to seal, or to provide pre-load for a fastener 
assembly. 
Bolts, studs, thread forming screws, rivets, various styles of clamps 
retainers, and special‑purpose fasteners are used depending on the type of 
assembly and its end use. 



SUMMARY 
Fastener Specifications. Specifications are the documents that designate the 
variables of a given fastener and list standards and controls for its 
manufacture. Characteristics that a typical specification will cover include: a 
fastener's type, size, thread pitch, drive type, length, material, finish, and 
special features like locking mechanisms or special thread patterns. A 
number of agencies create fastener specifications: Department of Defense 
(mil‑standards, mil‑specs), National Aerospace Society (NAS), and the 
American National Standards Institute (ANSI) to name a few. 
Assembly Techniques. Attention to detail and good assembly techniques are 
the best form of quality control. Good assembly techniques include proper 
fastener and tool selection; proper assembly and tool alignment; cleanliness; 
proper torque application with calibrated tools; proper application of sealing, 
locking, and bonding compounds; and compliance to ESD procedures. 
Safety and Ergonomics. Safe work habits, awareness of safety hazards, and 
the proper use of PPE are the keys to avoiding workplace accidents and 
injuries. 
Good ergonomic practices and awareness, including good posture, working 
in neutral positions, and stretching, help to prevent injury. 

 


