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Fig.9 TEM image of specimen pre-aged at 160C x5 h and quenched at temperature of DSC peak 2
(Number density of precipitates: 5.2 X 1022/m3, size of precipitates: 6.7 nm)
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Fig.9 TEM image of specimen pre-aged at 160C x5 h and quenched at temperature of DSC peak 1

(Number density of precipitates: 5.2 X 10%2/m?3, size of precipitates: 6.7 nm)
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Strengthening of Aluminum Alloy Forgings for Automotive Suspension by

Two-step Aging

Masayuki HORI « Kenichi HIRUKAWA - Masashi NAKANO - Masakazu TANAKA - Yohei OKAFUJI
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Abstract

In order to improve the fuel efficiency of automobiles, it is important to reduce the weight of vehicle bodies.
The weight of suspensions is also being reduced, by applying Al-Mg-Si aluminum alloy forgings, for example.
Further reducing the weight of suspensions will require additional strengthening of the material, and Kobe
Steel has conducted a study to increase the strength by two-step aging. As a result, a two-step aging process
combining pre-aging at 160C and high-temperature aging at 190C has achieved a peak proof stress of 390
MPa in a short time period of only 8 hours Obtaining the same peak proof stress by single-step aging at 160C
requires 56 hours. This is attributed to the fact that f” phase, having a size of 3 to 4 nm, which is greater than
the critical size for non-reversion, precipitates with a high number density during the pre-aging and grows
at the high temperature to increase the strength. This technology has enabled a weight reduction of 3%over
that of the conventional technology and is expected to contribute to improving fuel efficiency and reducing the

carbon dioxide emissions of automobiles.
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Table 1 Chemical composition of specimen
(mass%)

Si Fe Cu Mn Mg Cr Zn Ti Al
097 | 022 | 043 | 045 | 0.97 | 0.17 | <0.01 | 0.03 | Rem.
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Fig.3 One-step aging curve at 160C and 190C, and two-step aging
curve at 190C after pre-aging at 160C x5 h
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Fig.5 TEM images after pre-aging (upper number: number density of precipitates, lower number: size of precipitates)
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Fig.6 TEM images after two step aging (upper number: number density of precipitates, lower number: size of precipitates)
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