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New trends in Hot forming:- Higher output 

Large tonnage presses 

Double Decker furnaces 
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Use of Aluminium in Automotive

Applications of aluminium alloy panel structures in an automobile and aircraft: (a) Audi TT coupé and (b) 
Airbus 380



Aluminium Hot forming 



Typical applications of different alloys in an automobile

Industry Alloy grade Main chemical Strength/Density Applications

composition (Pa/(kg.m3))

Automotive AA5052 Al-Mg 72,000 Interior panels and components, 

truck and body panels, bumpers

AA5754 86,000 Inner body panels, splash guards, 

heat shields, air cleaner trays and covers,

structural and weldable parts, load 

floor

AA6016-T4 Al-Mg-Si 81,500 Outer panels and structural sheets 

(Europe) 

AA6111-T4 103,000 Outer and inner panels (North 

America)

AA7020-T6 Al-Zn-Mg 127,000 Potential applications for A pillar and 

B pillar



Type of alloys 

Wrought aluminium alloys are the most widely used raw material 

candidates for panel structures. Nowadays, non-heat treatable 

AA5xxx, and heat treatable AA6xxx, AA7xxx and AA2xxx, are 

popular candidates for automotive and aircraft industries.

Comparisons of mechanical properties of commonly 
used alloy and different heat treatment temper



Review of sheet metal forming techniques

Cold forming 

• Typically used for non-heat treatable AA5xxx 

and heat treatable alloys, such as AA6111

• The ductility in T6 condition is very poor 

which is not beneficial for producing 

complex-shaped structures.

• To address this disadvantage, W-temper 

forming or stamping at T4 temper condition 

can be used.

• However, the strength of W-temper or T4 

formed components needs to be increased 

by additional heat treatment, to restore the 

microstructure and mechanical properties.
(a)Characteristics of cold stamping using rigid dies:  Stress-strain curves of 
different alloys and different tempers 
(b) Springback defect  and (c) Shape distortion due to additional heat treatment



Review of sheet metal forming techniques

Hot Form and Quench (HFQ®)

• Initially a blank is heated to its Solution Heat 
Treatment (SHT) temperature and soaked for a 
specific time period to dissolve the original coarse 
precipitates and soluble inclusions within the α-Al 
matrix and obtain an optimum microstructure.

• Then the blank is quickly transferred to the press, 
stamped and held for a brief period between the 
cold dies which quench the blank to lower 
temperatures.

• The blank is more ductile at elevated temperatures, 
and using cold die quenching can achieve a cooling 
rate rapid enough to prevent the formation of 
coarse secondary phase at grain boundaries and 
obtain a super saturated solid solution state in the 
formed part.



Aluminium Hot forming :- The process
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Aluminium Hot forming:- Die Quenching  



Aluminium Hot forming:- Intermediate cooling 
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Aluminium Hot forming:- Conclusion
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Why Titanium Hot forming? 

Projections for the aerospace segment are that it 
will grow at a rate of 3.5 percent over the next two 
decades, doubling in size by 2037. Commercial 
Market Outlook infographic courtesy of Boeing, 
Chicago.

Titanium usage in aerospace is expanding. It is used 
in manufacturing control surfaces and mechanisms, 
doors, assemblies, and the wings and propulsion 
assemblies. 

Infographic courtesy of Beckwood Press Company.



Titanium Hot forming

 During the hot forming 
process, titanium and other 
high-strength alloys are 
heated to extreme 
temperatures (500 degrees 
C or higher) and formed in 
a press. 

 The introduction of heat 
increases titanium’s 
malleability so that 
complex shapes can be 
formed at lower tonnages 
without springback or 
fracturing.



Titanium Hot forming

 The process of hot forming differs in a 
couple of ways. 

 First, in hot forming, the press, 

tooling, and blank are heated, while 

in hot stamping only the blank is 

heated. 

 Second, in hot forming, the titanium 

or other high-strength alloy starts and 

ends as the same or similar 

microstructure



Titanium Hot forming



Titanium Hot forming :- Typical parts
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