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7E7 fuselage becomes material issue
The Boeing 7E7 program contin-

ues to evaluate several materials 
for use on the primary airplane 

structure.
“Historic belief has held that for 

commercial jet transport aircraft, 
carbon-fiber-reinforced plastic com-
posites provide lower weight and 
higher durability, but that they’re too 
costly,” said Walt Gillette, vice presi-
dent of Engineering, Manufacturing 
and Partner Alignment for the 7E7 
program. “Aluminum has always pro-
vided acceptable weight and durability 
at acceptable cost levels.” 

But with challenging goals for cost 
performance, durability and weight, 
historic solutions are not feasible for 
the 7E7. That has driven Boeing to 
work with international suppliers to 
look for less expensive composite 
structure and better-performing 
aluminums.

“Improving weight performance of 
aluminum structures while maintaining 
or lowering costs is a real challenge,” 
said Karen MacKenzie, a leader of 
the structures development team. “But 
it is a challenge to which we believe 
we have found a design solution that, 
when used with advanced aluminum 
alloys, can make aluminum structure 
competitive with composite structure.”

Boeing has developed a monocoque 
design—in which the outer skin car-
ries the majority of the stress—for 
the fuselage that incorporates several 
cost- and weight-reduction features 
while meeting all regulatory structural 
requirements. The new concept is 
referred to as MIST—Monocoque with 
Integral Shear Ties

To test the reliability of the mono-
coque concept, Commercial Airplanes 
Product Development—with the 
participation of some of the 7E7 tech-
nology development supplier team 

members—designed and built a full-
scale single-aisle fuselage section. 
That structure was then subjected to 
the equivalent of five lifetimes of wear 
and tear (378,000 pressure-fatigue 
cycles). MacKenzie said the post-test 
inspection found no crack initiation.

For further evaluation, Boeing 
designed and built a full-scale twin-
aisle fuselage section. In the months 
ahead, Boeing will subject it to a full 
set of fatigue loads, such as body 
bending and shear, floor loading and 
pressure. 

Gillette has called the competition 
between composites and advanced alu-

minum a “horse race.” Both sides are 
making progress rapidly as they zero 
in on the performance and cost targets 
the program established.

A decision on materials for the 
primary structure is expected near the 
middle of this year.

“It’s a distinct possibility that we 
will end up with a combination of both 
aluminum and composite materials in 
the primary structure,” Gillette said. 
“Both are showing a great deal of 
progress. The competition to meet the 
targets has been excellent.”

MIST also is being considered for 
other applications, including derivative 
airplanes or current airplane redesigns.

“I don’t yet know to what degree 
MIST will make it onto the [7E7] air-
plane, but we have certainly learned a 
great deal in the development effort, 
and it will help us to make the best 
decision possible.”  

Monocoque: “Mono-” means “one”; “-coque” means “shell”—
describing a metal structure, as of an aircraft, in which the cover-
ing absorbs much of the stress to which the body is subjected. 
The term “monocoque” is used to describe a structure in which 
the outer skin carries most of the stress. The Boeing monocoque 
includes a new method of transferring stringer (lengthwise rein-
forcement) load to the frame without separate clips. It takes 

advantage of high-speed machining advancements and includes 
monolithic frames that attach to the skin without separate shear 
ties. It also includes monolithic machined floor beams and an inno-
vative seat-track attachment that result in further weight reduc-
tion. The design simplifies the assembly process, requires fewer 
fasteners and requires less tooling.

How it works 

Boeing Commercial Airplanes designed 
and built a full-scale twin-aisle fuselage 
section, which it will subject to a full set 
of fatigue loads such as body bending 
and shear, floor loading and pressure in 
the months ahead.
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