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Ease of bouncing objects

Hypothesis: The ease with which an object bounces back
(coefficient of repulsion) may be related to its hardness.

2.How to obtain the repulsion
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3. Research Flow

(L Drop a 50cm-high metal ball and measure the bounce height.

(2 Repulsion factor is calculated from the ratio of dropped height.

(3) Hardness of each metal ball is measured with a Vickers tester.

4) Repulsion factors are calculated for coefficient of resilience and
hardness values.

(5) Consideration of whether there is a correlation between coefficient
of rebound and Vickers hardness
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4. Determining the number of drops
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Figure 2: Change in standard deviation by number of drops

—>Analysis with 100 data points for which the standard
deviation was estimated to have converged.



5. Experimental

Average coefficient of repulsion obtained from 100 drop tests.

results
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Figure3: Experimental results — Different materials have
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Vickers hardness test* performed in Mori Laboratory, Mechanical
Engineering and Robotics Course (n=5)
*Hardness is measured by the size of the indentation made by pressing a
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diamond indenter
Table 1 Results of hardness test

Repulsion factors

6. Hardness test

Test ball Hardness HV Test ball Hardness HV
Aluminum 88 Copper 107
Titanium 231 Brass 146
Chrome steel 735 Tungsten 330
Stainless steel 243 Tungsten carbide 235 £ i AR SRR
Nickel 247 ead 6 riggre 4 incentation

—>Hardness varies depending on
the material

/. Relationship between repulsion factor

and Hardness

Statistical Test for Correlation between repulsion
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Figure 5 Relationship between coefficient of . 1. statistic T — 259

- Correlation coefficient — 0.624

rebound and Vickers hardness (one logarithm) rWR=2 0.624 X V1000 =2

T = — = 25.2
V1 — 12 V1 — 0.6242

0.624 < 25.2

Repu|SiOn factors is positively The null hypothesis is rejected and the
correlated with hardness correlation between the two is not zero.

0 Future Identify parameters besides hardness that correlate with the repulsion
factors, and propose an experimental formula for determining the '/ RYUKOKU
Outlook repulsion factors. J UNIVERSITY

8. Conclusion




