
Why WAAM is Taking Off in Aerospace 

Wire arc additive manufacturing (WAAM®) is an environmentally 
sympathetic manufacturing process that helps resolve many 
macro and micro aerospace engineering issues. 

In the Aerospace industry, the buy-to-fly (BTF) ratio 
is the ratio of the mass of the starting billet of material 
to the mass of the finished part that is flown on the 
aircraft. The smaller the ratio, the less material is wasted.

Using the machining of wing spars for 787’s as an 
example, costly titanium is used on roughly 14% of the 
plane’s total airframe4. WAAM saves raw material:

• WAAM delivers cost savings of up to 70% compared to machining from solid

• For companies such as Boeing, WAAM 3D-printed titanium parts could save 
them up to $3 million per plane2

1+ year for a large forged component

Weeks for a large WAAM component

Reduction in manufacturing waste

WAAM in practice

Reduction in manufacturing costs

WAAM - ideal for medium to large-scale aerospace component production3

Shortened lead times

WAAM3D printed outboard 
landing gear made from 

titanium (Ti-6Al-4V)
WAAM3D printed 
satellite propellant tank

Laser Powder Bed Fusion (LPBF)
Electron Beam Powder Bed Fusion (EBPBF)
Laser metal deposition (LMD)

Titanium pressure vessel for space exploration5 Aluminium nose cone6

30 times less raw material than if it was created 
via traditional processes, more than:

Material usage
reduced by:

The BTF ratio on WAAM 
components is:

The BTF ratio for aero engine 
components can be as:

HIGH AS 251 REDUCED TO <2

reduction in lead time 
for a WAAM3D printed 
satellite propellant tank

YEARS
TO WEEKSreduction of overall lead 

time of a WAAM3D printed 
titanium pressure vessel 
for space exploration

Parameter LPBF EBPBF LMD WAAM

Maximum Build
Volume

(mm x mm x mm)

500 x 350 x 300
(Bhavar et al. 2014)

200 x 200 x 180
(Bhavar et al. 2014)

900 x 1500 x 900
(Frazier 2014)

Potentially unlimited
(Williams 2016b)

200 KG of Ti-6Al-4V saved
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