
Flexform High Pressure Warm Forming  
– a viable, cost efficient forming method of Titanium Ti-6AI-4V

Shaping the Aerospace  
Titanium industry with  

Flexform™ presses



Shaping the Aerospace Titanium 
industry with Flexform

A demand for some 34,900 new passenger and freighter 
aircraft is expected by year 2036.

The projected new aircraft requirement is driven by more traffic, but 
also by a need to reduce cost, reduce the fuel consumption, improve 
engine and aerodynamics efficiencies and not the least, to minimize the 
environmental impact. Reduced fuel consumption is reached by usage 
of lower weight materials and designs, where titanium to some extent 
will replace traditional airframe aluminium alloys.

Quintus’ new High Pressure Warm Forming (HPWF)  
process is challenging current forming requirement  
perception. 

Titanium alloys are light in weight, have extraordinary corrosion  
resistance and an ability to withstand extreme temperatures. The  
perceived high cost of both raw materials and processing methods  
have to date limited their commercial use to special applications, such 
as aircraft, spacecraft, turbines, medical devices and other highly 
stressed components. 

Titanium grades 1 through 4, also named Commercial Pure (CP) are 
formable at room temperature. Grade 5, Ti-6Al-4V, has to date required 
milling or hot forming processes, at temperatures of 700-900°C.  
The new HPWF process provides a forming method operating at  
a temperature of only 270°C!
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Presented by: John Leahy, Chief Operating Officer Customers, Airbus

“3rd party analysis of parts produced with 
the Quintus HPWF process has proven to be 
well within required tolerances. Based on our 
conclusions we deem the HPWF process to 
become a strong competitor to SPF and to  
Hot Forming.”

Sture Olsson, responsible for Business  
Develoment at Quintus Technologies

Ti-6Al-4V formed at 1,400 bar (20,000 psi)  
and at a temperature of 270°C (520°F)

Global Market Forecast, 2017-2036 Market data indicate a significant  
growth of Titanium usage in new aircraft. 
Volumes are expected to grow 3-fold in  
a 5-year period from 2015 to 2020.

New market requirements drive the technology development  
for production of titanium parts for the aerospace industry. 

The aerospace sector accounts for about 45 to 60% of the total  
titanium consumption
» Boeing 787 uses 5.3 times more titanium than the Boeing 767
» Airbus A350 uses 4.5 times more than the A330
» A shift from ~15 tons in an older aircraft to ~100 tons in  
 modern new aircrafts

Source: Olivier Jarrault, Alcoa Inc.  
American Metal Market, October 2015



The Quintus forming experts are available  
for application consulting and testing in 
the Application Center in Sweden. Quintus 
has a fully equipped warm forming system, 
available for you to try, and test your 
Titanium forming challenges.

Flexform benefits for the  
Aerospace Titanium industry

The Flexform High Pressure Warm Forming process is a 
new technology that can replace or complement existing  
Titanium forming methods, such as hot-forming, hot 
stamping, super plastic forming, SPF, and hot gas forming. 

50% reduction in production costs 
Protection gas may be eliminated, due to the relatively low temperature 
process. Time for part cleaning after processing is reduced to a minimum,  
and the need for forming tool maintenance is also greatly reduced due 
to galling from the titanium blanks. Finally the  energy consumption is 
also greatly reduced, compared to traditional hot forming methods.

Five times increased throughput 
The HPWF process, with less than 5 minutes cycle time, including heat-
ing, loading, forming and unloading, can handle multiple tools in one 
and the same forming cycle, while allowing for very rapid tool changes. 
Forming at relatively low temperatures enables quick cooling. The new 
Flexform HPWF process has a production capacity of some five times 
traditional hot-forming processes.

Forming repeatability
The flexibility of the process allows for springback compensation in the  
die design, hence compensation for material spring back can be  
implemented into the process, allowing final shape parts to come  
directly from the process.

Typical part family 

The HPWF process is ideal for double 
curved, relatively shallow parts, i.e  
suitable for a large number of typical  
airframe and jet engine components.  

Small curved  
single bend angles

C-shaped frames with both  
stretch and shrink flanges

Panels with flanges, circular or irregular shapes

Angles with  
both flanges curved

Twisted or  
irregular parts
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The tools may be pre-heated to 
maximize system productivity.
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The blanks may be pre-heated to 
maximize system productivity.
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The blank is mated with the forming 
tool and induction heating is applied. 
The system can handle more than one 
forming tool in each forming operation.
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After forming and cooling the parts  
are ready for assembly.

Alternatively, if required, the parts are 
ready for final heat treatment or hot 
forming calibration.
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Kept together as a package, the blank and 
forming tool are automatically transported 
into the press, exposed to the high-pressure 
process, and then returned to a part unloading 
station. The process parameters are carefully 
monitored and tracked.

The other shuttling tray may be used either for 
traditional cold forming, or be used to increase 
the system’s warm forming capacity.

Flexform High Pressure Warm Forming – step by step
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Pressure: 1,400 bar/20,000 psi  

Temperature: 270°C  

The Flexform Technology
The flexible rubber diaphragm forms scratch-free parts of 
complex shape, including undercuts, with different sheet 
thicknesses in all materials. High and ultrahigh uniform 
forming pressures ensure high quality parts with close 
tolerances direct off the press. Low tool costs and short lead 
times make Flexform ideal for low volume production of high 
quality sheet metal parts for a wide range of applications.

The principle of Flexform 
Complex sheet metal parts may be formed over a single 
shape-defining tool half by a flexible rubber diaphragm, 
supported by high hydraulic pressure. When combined with 
heating, this process is now also viable for Titanium Ti-6AI-4V.


