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Development Research of the Aluminum Alloy Bolt
(Relation between FEM analysis and product evaluation by the nano-indentation hardness)
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The development of high strength aluminum alloy bolt is carried out for practical application to the Aluminum Space Frames(ASF).

In this report, the hardness distribution of development bolt is examined by nano-indentation .

As the result, it has been confirmed

that the dispersion has little uniformly been stabilized on nano-indentation hardness of the development bolt. And the development
bolt evaluated the microstructure of the bolt And it is indicated that there is the correspondence from the FEM analysis in equivalent

plastic strain and hardness.
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Fig.1 Example of experiment for Nano-indentation
Hardness
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Fig.2

Photograph of the Nano-indentation
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Fig.3 High strength aluminum alloy bolt
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(b) Screw thread(Part of b)
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(¢) Extension photograph of scvrew thread(Part of b)
Fig.4 Measuring points of bolt
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Fig.5 Hardness distribution of the A direction
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Fig.6 Hardness distribution of the B direction
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(a) Process A
Fig.7

(b) Process B (c) Process C
Cold forging process for aluminum alloy bolt
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Fig.8 Results of FEM analysis
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Fig.9 Relation between considerable plastic

strain and nano-indentation hardness HN
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Fig.10 Optical microscopic images
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Fig.11 Relation between Grain diameter and
nano-indentation hardness
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Fig.12 Photograph of Nano-indentation hardness and
Optical microscopic images of point e
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