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Fatigue Strength of Adhesive-Bonded Joints in a Simplified Model of
a Fuselage Structure under Repeated Cabin Pressure

By Ikuo KuMakura and Kazuo Iwazaki

Adhesive-bonding of fuselage panels is expected to improve fatigue life at the joints
as well as fail-safe characteristics of the airframe, because there is no need for the con-
sideration of factors caused by spot mechanical fastening as in riveted structures. In addition,
with bonding cabin pressurization is also simplified because of a continuous barrier to fluid
entry at the bondline.

In Japan, however, until very recently adhesive-bonding has not been applied to
aircraft structures except control surfaces, helicopter rotor-blades, or secondary parts
such as cabin floors, doublers, etc., and bonding is a relatively new process in aircraft
manufacturing in this country.

One of the problems in practical use of adhesive-bonded joints is the difficulty of
ensuring uniform quality. But, in view of many factors, (material constants, dimensions
of the joints, details of surface treatment and bonding process, loading and environmental
conditions, etc.), there is not enough information to establish many trends even quali-
tatively.

The aims of this experimental study are: (1) to obtain fatigue data on four types of
bonded/riveted skin joints in the fuselage structure under repeated cabin pressure
(maximum hoop stress at the skin: 6.0, 10.0 or 14.0kg/mm? according to specimen; load
ratio: R=+0.1; material: 2024-T3 Alclad), and (2) to evaluate the applicability of an ultra-
sonic transducer-resonance method to the non-destructive inspection of adhesive layers.

The adhesive system used is a thermo-setting film adhesive of modified epoxy, and the
parts and the assembled fuselages to be bonded were hot-cured in an autoclave.

Test results left much room for improvement on careful control of bonding process
for actual production, but confirmed the validity of a combination of bonding and riveting
as well as waffle-doubler (chem-milled after bonding) for adding static and fatigue strength
to the fuselage panel.
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