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Establishment of mechanical property design guideline for harmonic structured
materials using multivariate analysis
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The purpose of this application is to enable the prediction of mechanical
properties of the harmonic structure materials control using multivariate analysis (multiple
regression analysis).

Effective parameters for the strength of harmonic structure materials were determined with
experimental approach. Through this research, it is cleared the harmonic structure indicates extra
hardening beyond Hall-Petch relationship. Three parameters were selected for multiple regression
analysis which are average grain size of coarse grains, average grain size of fine grains and area
fraction of fine grains. it was cleared that strength of the harmonic structure materials can be
estimate via multiple regression analysis using those three parameters.
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Tablel
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shell Core

No. UTS (MPa)  [Shell fraction (%)
/sqrt(um) 1/sart(um)

1 IP 550 10min 229.1 0.5 0.184 0.184
2 IP 550 60min 228.8 0.5 0.174 0.174
3 1P 600 10min 2201 05 0.130 0.130
4 Cu_WM200h_550 10min 1st 278.2 216 0.647 0.235
B Cu_WM200h_550 60min 1st 284.2 232 0.673 0.220
6 Cu_WM200h_600 10min 1st 269.1 153 0.658 0.200
7 Cu_MM200h_B10:P1550 60min 361.7 45.4 0.772 0.242
8 Cu MM200rpm 50h B10:P1550  1h 381.4 652 0.798 0.279
9 Cu_WM200h_550 60min 3rd 303.1 283 0.697 0.219
10 1P 600 10min 398.3 0.5 1.195 1.195
11 1P 600  60min 344.6 0.5 1.125 1.125
12 1P 650 10min 308.2 05 1.043 1.043
13 IP 650 30min 244.1 0.5 0.727 0.727
14 IP 650 60min 239.6 0.5 0.712 0.712 Mpa
15 IP650 60min-D250 1h 2545 0.5 0.426 0.426
16 IP 650 30min-D250  1h 274.7 05 0.864 0.864 Fi g 5 Cu
17 1P 700 30min 2429 0.5 0.476 0.476
18 1P 700 60min 2252 05 0.430 0.430
19 IP 800 1minS 229.7 0.5 0.414 0.414
20 1P900 1h 2115 0.5 0.239 0.239
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