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Development of metal forming process and microstructure control for aluminum alloy bolt

MORISHITA Yuki, NAGAOKA Takashi, FUY AMA Nobuyuki,
YOKOTA Koichi, SHIMOKAWA Shinya and KATSUYAMA Jingi

The microstructural change in cold forging process of aluminum alloy bolts was investigated by upset
forging and forward extrusion experiments using 7000 series aluminum alloy. After heat treatment of
specimens obtained from both experiments, the microstructures were observed by optical microscope and
grain sizes were determined by the linear intercept method. The grain size of aluminum alloy depends
strongly on plastic strain and heat treatment. Upset forging significantly refined the grain size by inducing
large plastic strain into the specimen, although coarse grain structure occurred under the condition of low
plastic strain. Forward extrusion also considerably refined the grain size with increasing reduction of area.
Furthermore, the fine-grained aluminum alloy bolt was manufactured by multistage forging process and
following thread rolling. The bolt tensile test was conducted to measure mechanical properties such as
tensile strength, proof stress and elongation. The mechanical properties of the manufactured aluminum
alloy bolt are sufficiently superior to those of JIS specification.
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