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Application of innovative materials and joining technologies to multi-material vehicle body

Koji Chiba* and Teruo Kishi*

Abstract

Innovative Structural Materials Association (ISMA) has been conducting research and development on
the design and reliability evaluation of multi-material structural vehicle body using steel, aluminum, magne-
sium, carbon fiber, and carbon fiber reinforced plastic (CFRP), etc., and their appropriate materials in appro-
priate locations, with the aim of drastically reducing the weight of transportation equipment, especially auto-
mobiles, by half. Through these efforts, we aimed to reduce energy consumption and CO2 emissions by
improving fuel efficiency of transportation equipment, and to strengthen the international competitiveness of
Japan’s materials industry and user industries. In order to verify the potential for practical application of the
innovative materials and technologies we have developed for multi-material vehicle body, we have verified the

required performance in terms of formability, joining, painting, and rust prevention through the trial manufac-

ture of some parts of multi-material vehicle body.

Key words : automobile, multi-materials body, high strength, aluminum alloy, carbon fiber reinforced

plastic, weight reduction
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Evaluation of Tensile Strength and Fatigue Strength of Friction-Welded Joints of
6061 Aluminum Alloy to SUS304 Stainless Steel

Hiizu Ochi*, Takeshi Sawai** and Gosaku Kawai**

Abstract

In order to evaluate the friction welding condition, the relationships between the deformation heat input
in the upset stage and joint strength, and between the upset burn-off length and joint strength were examined
on friction-welded joints of 6061 aluminum alloy to SUS304 stainless steel. Joint strength was evaluated by
tensile tests and fatigue tests. It was found that both the deformation heat input in the upset stage and the
upset burn-off length correlated well with joint strength, and when the deformation heat input in the upset
stage or the upset burn-off length exceeded a certain value, a stable tensile strength was obtained. The ten-
sile property of joints was similar to the fatigue property, and the fatigue strength of joints having a stable ten-
sile strength was larger than that of the A6061 base metal. It was possible to obtain joints that have a stable
fatigue limit, when the deformation heat input in the upset stage or the upset burn-off length exceeded a cer-
tain value. However, due to the joints having a fatigue limit that was almost the same as the fatigue limit of
the A6061 base metal despite the low fatigue strength at low cycles, it was difficult to evaluate fatigue
strength only by fatigue limit.

Key words : friction welding, 6061 aluminum alloy, SUS304 stainless steel, tensile strength, fatigue

strength
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Aims and Scope

Fracture has been studied for many years, for instance more than 160 as far as
fatigue is concerned. Even though nanostudies and computational science are
rapidly developing, it and its related problems remain unsolved, such as using
equations expressed in non-linear nano, meso and macroscopic terms with no ad
hoc parameters including time developments. This suggests that fracture may be an
example of a complexity system. Strength, Fracture and Complexity: An International
Journal is devoted to solving the problem of strength and fracture in a non-linear and
systematic manner as a complexity system. It will welcome attempts to develop new
paradigms and studies which fuse together nano, meso, microstructure, continuum
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and fracture in geophysics and geotechnology are also acceptable, particularly in
relation to earthquake science and engineering. Other future problems in fracture will
be accepted as additional subjects.
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