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B A RS (0 ]) ~ IBRAEEE (0?2) ~ IREEHEE (v ) BIRER AR ) Z FEYE A
(—) BE 1(7ME R=4.0cm)
. #HE(wl,w2,v,0)

wi(1/5) | @A1fs) | ) | v/ @i(lfs) | wAl/s) | OC) | vemls)

12622 | 67.32 | 1942 | 1531 | 68.79 | 4488 | 37.47 | 20.00

12622 | 64.17 10.17 5.95 68.79 | 42.84 | 3320 | 17.44

12622 | 68.54 | 21.09 | 17.65 | 68.79 | 43.84 | 3581 19.35

12622 | 67.32 | 13.23 1095 | 68.79 | 42.84 | 31.95 17.24

12622 | 7392 | 32772 | 2830 J 131.87 | 6854 | 1840 | 12.77

68.79 | 38.08 | 28.01 12.61 § 131.87 | 7250 | 2852 | 23.08

68.79 | 3696 | 11.81 476§ 131.87 | 7540 | 39.14 | 30.77

68.79 | 39.27 | 25.60 | 11.54 | 131.87 | 67.32 | 1496 | 10.71

68.79 | 3847 | 2320 | 11.11 f 131.87 | 69.81 | 24.42 | 18.75

68.79 | 39.27 | 25.45 11.54 | 131.87 | 69.81 2256 | 17.14

68.79 | 3927 | 2579 | 11.54 | 208.67 | 103.29 | 4.66 2.44

68.79 | 3847 | 2228 | 10.34 | 208.67 | 104.72 | 14.78 | 12.77

68.79 | 4054 | 2996 | 1429 | 208.67 | 107.71 | 20.16 | 22.22

68.79 | 36.25 | 14.39 5.77 § 208.67 | 107.71 | 19.52 | 20.00

68.79 | 3696 | 15.55 6.90 | 208.67 | 106.19 | 21.92 | 23.08

68.79 | 3847 | 20.51 10.34 { 208.67 | 10545 | 20.54 | 20.83

68.79 | 3847 | 2446 | 12.00
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2. w2l l/cos O ZEHMARE(w ] [EE L 68.79 5EFFD)

3. @] Hw2 - cosd Z FE&lE
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4, v Hl @2 sin@ ZRE&E

B+ v Bl w2 sin@ ZEA&E

5. v Hlwl tan0d ZENAE

E+— v Bl wl: tan0 ZEHEE
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(=) B —(9ME R=1.5cm)

1 g
@1(1/s) | @A1/s) ¢ | vm/s)f wi(1/s) | @wA1/s) 6 | vm/s)
130.67 | 72.50 | 24.57 | 21.82 | 7465 | 44.88 | 30.81 16.67
130.67 | 68.54 | 19.72 | 1538 | 74.65 | 37.70 0.00 0.00
130.67 | 68.54 16.84 | 1446 | 74.65 | 40.98 | 26.99 14.29
130.67 | 7392 | 27.83 | 24.00 | 74.65 | 38.47 13.63 6.00
130.67 | 72.50 | 27.53 | 2222 | 74.65 | 40.11 | 22.00 | 12.24
130.67 | 66.14 9.21 8.57 74.65 | 3847 | 15.37 7.06
130.67 | 69.17 15.27 | 15.58 § 211.20 | 107.71 | 13.83 19.83
130.67 | 71.81 23.54 | 21.82 § 211.20 | 116.00 | 27.00 | 41.38
130.67 | 71.13 | 23.61 | 21.05 § 211.20 | 110.88 | 19.11 | 28.24
130.67 | 7540 | 2912 | 27.27 | 211.20 | 108.49 | 20.35 | 29.63
130.67 | 67.32 9.54 896 | 211.20 | 109.27 | 20.12 | 28.57
130.67 | 67.93 1390 | 1091 § 211.20 | 109.27 | 15.10 | 26.09
130.67 | 68.54 11.64 | 10.53 § 211.20 | 110.07 | 13.39 17.39
130.67 | 68.54 | 17.69 | 13.64 | 211.20 | 106.19 | 13.80 | 23.30
130.67 | 69.81 1439 | 12.50 § 211.20 | 116.00 | 25.51 34.29
130.67 | 7250 | 22.86 | 21.05 J 211.20 | 110.88 | 15.45 | 25.53
130.67 | 69.17 14.53 13.18 § 211.20 | 110.07 | 17.90 | 27.27
130.67 | 69.80 | 1998 | 16.00 J 211.20 | 107.71 | 16.64 | 25.53
7465 | 3733 | 2026 | 1047 § 211.20 | 112.53 | 20.97 | 33.33
74.65 | 36.96 11.54 5.88 | 211.20 | 115.11 | 23.32 | 32.00
7465 | 41.89 | 2532 | 13.04 § 211.20 | 107.71 | 13.28 18.60
74.65 | 4384 | 2774 | 1538 | 211.20 | 110.07 | 14.04 | 23.30
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(—) BE— ©=600rpm / R=5.8cm / r=1.0cm / m=31.67g / d=55cm

t(s) aC ) | BC) | oC ) | xm) |L(g*cm*cm/s) i ]

0.0 34.8 -1.94 35.33 -4.96 18403.76089 | 10642.61 | 15014.44
0.2 37.8 4.23 37.93 -4.06 18277.11616 | 11234.90 | 14416.31
0.4 38.5 20.31 41.26 -2.21 19435.67484 | 12817.37 | 14610.28
0.6 35.5 34.58 44,277 0.74 22138.41654 | 15453.50 | 15852.41
0.8 -194 50.32 51.47 2.61 28547.11915 | 22331.89 | 17782.71
1.0 -37.0 31.77 44.29 5.50 21439.6607 14971.10 | 15346.83
1.2 -33.8 19.67 37.19 0.28 19356.85978 | 11700.44 | 15420.37
1.4 -34.2 9.05 34.92 10.76 18457.09291 | 10565.43 | 15133.94
1.6 -35.7 -2.86 35.11 10.22 18250.06086 | 10496.48 | 14929.46
1.8 -37.8 -16.23 39.64 8.45 18983.88369 | 12110.98 | 14618.89
2.0 -35.9 -30.28 42.92 5.97 21106.90562 | 14373.30 | 15456.71
2.2 0.0 -48.35 48.35 3.22 27426.87829 | 20493.86 | 18227.33
2.4 34.5 -35.94 4497 0.61 22513.09298 | 15910.81 | 15927.50
2.6 344 -22.15 38.54 -3.05 19679.68863 | 12261.63 | 15392.94
2.8 31.9 -11.74 33.27 -5.16 18616.77287 | 10212.88 | 15565.39
3.0 34.2 0.15 34.20 -5.12 18227.39172 | 10245.31 | 15075.53
3.2 35.5 13.79 37.03 -3.46 18768.30798 | 11302.89 | 14983.13
34 41.1 24.03 44.41 -0.94 19956.94783 | 13965.62 | 14256.27
3.6 25.5 61.66 45.277 2.11 38397.28605 | 27278.61 | 27022.75
3.8 -21.5 44.66 46.77 4.44 25625.70554 | 18671.14 | 17551.79
4.0 -33.5 28.97 40.79 7.49 20834.24214 | 13610.76 | 15773.80
4.2 -32.1 21.31 36.45 11.18 19565.03095 | 11623.99 | 15737.64
4.4 -314 10.10 32.45 12.48 18514.24062 9934.06 15623.43
4.6 -32.1 -1.43 32.12 12.12 18233.00773 9694.38 15442.20
4.8 -33.7 -15.57 35.86 10.42 18921.69289 | 11084.45 | 15335.11
5.0 -35.9 -27.76 41.83 8.48 20598.02728 | 13737.28 | 15348.15
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7. JEEEETRABIE B « ZESE
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t(s)

[ L t SN

(=) ¥ — ©=600rpm/R=3.375cm/r=2.0cm/m=7.54g/d=55cm

t(s) x(cm) t(s) x(cm) t(s) x(cm) t(s) x(cm)

0 16.95455 0.8 -2.20909 1.72 19.78409 2.72 2.080682

0.2 14.27273 0.89 -2.20909 1.92 21.68182 2.96 -0.90114

0.3 11.65909 1.09 -0.16352 2.12 20.01136 3.16 0.915909

0.4 8.614773 1.29 5.461364 2.32 15.375 3.36 6.001136

0.6 1.484091 1.52 14.10227 2.52 8.415909 3.56 13.04545
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5 —(R=4.0cm) 5 —(R=1.5cm)
SR7E(%) HHRA HER? R TE(%) A IR
A 6.96 0.9959 1.51 0.9976
&= 23.175 0.9238 5.65 0.9583
Y 30.925 0.8969 7.125 0.9595
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R~ SFERREHEAM

v o TE AR A T e o

http://typt.phy.ntnu.edu.tw/news/102-2018-reference-kit.html

* Ring Oiler @ Greenwich Village (youtube, 1yptchile, Feb 22, 2017),

https://youtu.be/FXULCKpbQWI

~ Ring in the rotate rod (youtube, Marut Puangsudrak, Aug 16, 2017),

https://youtu.be/g46] TMAmMNCcc

~ IYPT2018 Problem 6 Ring Oiler (youtube, Associate Professor Kim, Sep &, 2017),

https://youtu.be/Hea-bBTpMgo

+ IYPT Ring Oiler (youtube, ¥4, Oct 8, 2017),

https://youtu.be/a7HO60rdsTDw

~ Nutation

http://www?2.eng.cam.ac.uk/~hemh1/gyroscopes/nutation.html
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=~ ~Ring Oiler @ Greenwich Village (youtube, iyptchile, Feb 22, 2017)

= ~Ring in the rotate rod (youtube, Marut Puangsudrak, Aug 16, 2017)

2 ~ [YPT2018 Problem 6 Ring Oiler (youtube, Associate Professor Kim, Sep 8, 2017)
7 ~ IYPT Ring Oiler (youtube, &=AHE& , Oct 8, 2017)
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