
  WHAT IS FORGING? 

Forging is one of the oldest known metalworking processes where metal is pressed, pounded or squeezed 
under great pressure into high strength parts known as forgings. The process is normally (but not always) 
performed hot by preheating the metal to a desired temperature before it is worked. It is important to note 
that the forging process is entirely different from the casting (or foundry) process, as metal used to make 
forged parts is never melted and poured (as in the casting process). A wide range of materials and alloys 
can be forged… from A (Aluminum) to Z (Zirconium). 

  HOW BIG IS THE FORGING INDUSTRY? 

Custom forgings account for nearly $11.0 billion of sales in North America.  An additional $3-5 billion in 
catalog and captive sales would bring the industry total to the $13.5 – 15.5 billion range. Comprised of nearly 
480 forging operations in 38 states, Canada and Mexico, the largest US presence of forging operations is in 
Ohio (79), Pennsylvania (63), Illinois (54), Michigan (54), California (38), Texas (41), New York (16), Indiana (18), 
Wisconsin (17), Kentucky (13), Massachusetts (10), and South Carolina (9). 

The modern forging process is capital intensive, requiring an abundance of heavy equipment for 
manufacture and the people to run and maintain it. Most forging plants are small businesses. 55% of FIA 
members have sales below $30 million. Only 12% have sales over $120 million.

These plants provide over 36,000 well paid jobs and benefits. Based on compensation and benefit 
surveys administered by the Association, full time employment equivalent management and hourly 
forge shop employees, on average, receive compensation and benefits paid by the employer of over 
$93,000 per year.
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   WHY ARE FORGINGS IMPORTANT? 
Because forged parts are strong and reliable, they are vital in safety-critical applications. Rarely seen by 
consumers, forgings are normally component parts inside assemblies. If it moves on land, in the air, or on 
the sea, it contains forgings.  For example:

• AEROSPACE – High strength-to-weight ratio and structural reliability improve performance, range, and
payload capabilities of aircraft. That’s why ferrous and nonferrous forgings are used in helicopters, piston-
engine planes, commercial jets, and supersonic military aircraft. Many aircraft are “designed around”
forgings, and contain more than 450 structural forgings as well as hundreds of forged engine parts.
Forged parts include bulkheads, wing roots and spars, hinges, engine mounts, brackets, beams, shafts,
bellcranks, landing-gear cylinders and struts, wheels, brake carriers and discs, and arresting hooks. In jet
turbine engines, iron-based, nickel-based, and cobalt-based superalloys are forged into buckets, blades,
couplings, discs, manifolds, rings, chambers, wheels, and shafts.

• AUTOMOTIVE – In automotive and truck applications, forged components are commonly found at points
of shock and stress. Cars and trucks may contain more than 250 forgings, most of which are produced
from carbon or alloy steel. Forged engine and powertrain components include connecting rods,
crankshafts, transmission shafts and gears, differential gears, drive shafts, clutch hubs, and universal joint
yokes and crosses. Forged camshafts, pinions, gears, and rocker arms offer ease of selective hardening as
well as strength. Wheel spindles, kingpins, axle beams and shafts, torsion bars, ball studs, idler arms,
pitman arms, steering arms, and linkages for passenger cars, buses, and trucks typify applications
requiring extra strength and toughness.

• DEFENSE – A heavy tank contains over 550 separate forgings; the 120mm gun tube on the M1A2 battle
tank is forged; the US Navy’s Aegis Class guided missile destroyers are steered by 2 forged rudder stocks
approximately 20 feet in length and weighing 35,000 pounds each; cruise missile warheads and all
penetrator bomb cases are forged; and a standard artillery shell usually contains at least 2 forged
components.

• OIL AND GAS EXPLORATION – Hundreds of forgings such as valves and fittings are used in both an oil rig
tension leg platform and a land-based drilling rig. Forgings are also used in the transportation of oil and
gas under high pressure.

• POWER GENERATION – Pressure vessels; generator rotors; pump shafts; valve manifolds; valve bodies;
turbine blades and rotors; pipes; and fittings are forged for nuclear (commercial and naval), land (including
geothermal and biomass), and marine power generation equipment.

• WIND ENERGY – Approximately 20 metric tons of forgings are used in a typical large wind turbine.

• MINING – Forgings up to 70,000 pounds are used in surface and underground mining equipment.

• RAIL – The Association of American Railroads requires all locomotive axles to be forged for railcars and
locomotives. In locomotives, the traction gears and the engine crankshaft and camshaft are also all forged.

• MEDICAL – Quality surgical tools and joint replacements require strong, lightweight forgings.

• TOOLS – Hammers and wrenches are forged.

• SPORTS – Forged golf clubs allow more efficient transfer of energy from club to ball than traditional clubs
– that equals more distance without swinging harder.

ABOUT  THE FORGING INDUSTRY ASSOCIATION

The Forging Industry Association (FIA) headquartered in Cleveland, Ohio, represents the North American 
forging industry.  The membership accounts for the bulk of forging capacity in North America, and it includes 
members that supply equipment, materials or technical services to the industry. FIA 
is the only one of its kind in North America that offers process-specific, training, educational and technical 
services, as well as a common voice on legislative and regulatory issues. FIA, along with its predecessor 
organizations, has served the forging industry since 1913. 
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