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1. ⥴⥴⥴⥴    ゝゝゝゝ    

⌧ᅾ㸪MEMSᢏ⾡ࡢⓎᒎ࡟క࠸㸪ࢡ࢖࣐ࡢࢱ࣮࢚ࣗࢳࢡ࢔

ࣟ໬ࡢᚲせᛶࡀ㧗ࡿ࠸࡚ࡗࡲ㸬ࡋ࠿ࡋ㸪࣐ࣟࢡ࢖໬ࢫࡿࡼ࡟

ᅔ㞴ࡀ❧⤌〇㐀ࡢᙳ㡪㸪ᵓᡂ㒊ရࡢຊ⌮≀ࡢ࡝࡞ຠᯝ࣮ࣝࢣ

㛤Ⓨࡢࢱ࣮࢚ࣗࢳࢡ࢔ࣟࢡ࢖࣐࡞㸪ᐇ⏝ⓗࡾ࠶ࡀၥ㢟ࡢ࡝࡞

ࢡ࢔ࡘᣢࢆ⌮㥑ືཎࡓࡋ㐺࡟໬ࣟࢡ࢖㸬࣐࠸࡞࠸࡚ࡗ⮳ࡣ࡟

㥑ືࢆ㸬㏆ᖺ㸪ᾮᬗὶື(⫼ὶ)ࡿ࠸࡚ࢀࡉᚅᮃࡀࢱ࣮࢚ࣗࢳ

ࣗࢳࢡ࢔㸬ᾮᬗ(1)ࡓࢀࡉᥦ᱌ࡀࢱ࣮࢚ࣗࢳࢡ࢔ᾮᬗࡓࡋ࡜※

ᐜࡀ໬ࣟࢡ࢖༢⣧㸪࣐ࡀ㸪ᵓ㐀࠸㧗ࡀ㸪ᙧ≧㐺ྜᛶࡣࢱ࣮࢚

᫆㸪ప㟁ᅽ࡛㥑ືࡓࡗ࠸࡜ࡿࡍ≉ᚩࢆᣢࡵࡓࡘ㸪࣐࢔ࣟࢡ࢖

ࡢ⟃እ࡟࡛ࡲࢀࡇ㸬ࡿ࠺ࡾ࡞࡜⊫㑅ᢥ࡞᭷ຊࡢࢱ࣮࢚ࣗࢳࢡ

┤ᚄ 1.2mm㸪㛗ࡉ 5.5mmࡢᾮᬗ࣮ࣔࡢࢱ㥑ືࡀ☜ㄆ࠸࡚ࢀࡉ

ࡿ࡞᭦ࡤࡏ࠿άࢆᚤ≉ࡢࢱ࣮࢚ࣗࢳࢡ࢔㸪ᾮᬗࡋ࠿ࡋ㸬(2)ࡿ

ࢆ໬ࣟࢡ࢖࣐ࡿ࡞㸪᭦ࡣ࡛✲◊㸬ᮏࡿ࠶࡛⬟ྍࡀ໬ࣟࢡ࢖࣐

┠ᣦࡋ㸪ᾮᬗ࣮ࣔࡢࢱ〇సࡧࡼ࠾㥑ືᐇ㦂࠺⾜ࢆ㸬 

 

2. ᐇ㦂⿦⨨ᐇ㦂⿦⨨ᐇ㦂⿦⨨ᐇ㦂⿦⨨ࡧࡼ࠾ࡧࡼ࠾ࡧࡼ࠾ࡧࡼ࠾᪉ἲ᪉ἲ᪉ἲ᪉ἲ    

ᅗ ࡞␗ࡢᚄࡣࢱ㸬ᾮᬗ࣮ࣔࡍ♧ࢆᴫ␎ᅗࡢࢱᾮᬗ࣮ࣔ࡟1

ࡿ ᾮࡓࢀࡉ඘ሸ࡟෇⟄㛫࡜෇⟄㸦እ⟄㸪ෆ⟄㸧ࢫࣛ࢞ࡢࡘ2

ᬗᮦᩱࡽ࠿ᵓᡂࡿࢀࡉ㸬እ⟄⾲㠃ࡧࡼ࠾ෆ⟄⾲㠃࡟㏱᫂㟁ᴟ

ᾮ⁐ࢻ࣑࢖㸪࣏ࣜࡣ࡟እഃ⾲㠃ࡢ⟃㸬ෆࡿ࠸࡚ࢀࡉ⭷ᡂࡀ⭷

ሬᕸᚋ㸪ࣛࢢࣥࣅฎ⌮ࢆ᪋ࡾ࠶࡚ࡋ㸪ࡢࡇ⾲㠃࡛ᾮᬗศᏊࡣ

࿘᪉ྥ࡟Ỉᖹ㓄ྥࡿࡍ㸬୍᪉㸪እ⟄ࡢෆഃ⾲㠃ࡣ࡟㸪ࣛࣥࣅ

ࡢᾮᬗศᏊ࡛ࡳࡢ㸪ሬᕸࡵࡓࡿ࠶ᅔ㞴࡛ࡀ࡜ࡇ࠺⾜ࢆ⌮ฎࢢ

㓄ྥᛶࢆ୚ࡿࡁ࡛ࡀ࡜ࡇࡿ࠼ᆶ┤㓄ྥ๣ࢆ᪋ࡾ࠶࡚ࡋ㸪ࡢࡇ

⾲㠃࡛ศᏊࡣᆶ┤㓄ྥࡿࡍ㸬ࡾࡼ࡟ࡏࢃྜࡳ⤌ࡢࡽࢀࡇ㸪ᾮ

ᬗ࣮ࣔࡣࢱᅗ 2(a)ࢺࢵࣜࣈ࢖ࣁ࡞࠺ࡼࡢ㓄ྥࢆ࿊ࡿࡍ㸬ᾮᬗ

㸪ᅗࡋᅇ㌿ࡀ㸪ศᏊ࡜ࡿࡍ༳ຍࢆ㟁ሙ࡟ 2(b)࡟࠺ࡼࡢ෌㓄ྥ

ሙྜ㸪ᅗࡓࡋᅛᐃࢆ⟃㸬እࡿࡍ 2(c)࡟࠺ࡼ෇⟄㛫࡟Ⓨ⏕ࡿࡍ

ὶື࡚ࡗࡼ࡟ෆ⟄ࡀ㥑ືࡿࢀࡽ࠼⪄࡜ࡿࡍ㸬 

ᾮᬗ࣮ࣔ࡜ࢱ㟁※ࢆ௨ୗ࡟࠺ࡼࡢ᥋⥆ࡿࡍ㸬እ⟄ࡣ࡟㸪እ

ᴟࢆᅇ㌿ࡢ⟃㸪ෆࡣ࡟⟃㸪ෆࡋ⥆᥋ࢆ⥺㔠ᒓ࡜እഃ⾲㠃ࡢ⟃

ຊጉ࠺ࡼ࠸࡞ࡆ㸪ᴟ⣽㔠ᒓ⥺ࢆෆ⟄ࡢෆഃ⾲㠃࡟᥋ゐࡿࡏࡉ㸬 

⾲ ࡍ♧࡟1 2✀㢮ࢆࢱ࣮ࣔࡢヨసࡋ㸪ᐇ㦂ࡓࡗ⾜ࢆ㸬౑⏝

ࡣᾮᬗᮦᩱࡿࡍ 4-Cyano-4’-n-pentylbiphenyl(5CB)࡛ࡾ࠶㸪ᾮ

ᬗ࣮ࣔ࡟ࢱ㟁ᅽ 10V㸪Duty ẚ 㸪ࡋ༳ຍࢆἼ㟁ᅽࢫࣝࣃࡢ5%

࿘Ἴᩘ fࢆኚ໬ࡏࡉ㸪ෆ⟄ࡢ㥑ືࢆほᐹࡓࡋ㸬 

 

 

 

 

 

 

 

2ࢱ࣮ࣔ 0.20 0.11 0.5 0.10 0.07 1.0

1ࢱ࣮ࣔ 0.90 0.54 2.5 0.50 0.30 5.5

㛗ࡉෆᚄእᚄ㛗ࡉෆᚄእᚄ

ෆ⟄[mm]እ⟄[mm]

2ࢱ࣮ࣔ 0.20 0.11 0.5 0.10 0.07 1.0

1ࢱ࣮ࣔ 0.90 0.54 2.5 0.50 0.30 5.5

㛗ࡉෆᚄእᚄ㛗ࡉෆᚄእᚄ

ෆ⟄[mm]እ⟄[mm]

 

3. ᐇ㦂⤖ᯝᐇ㦂⤖ᯝᐇ㦂⤖ᯝᐇ㦂⤖ᯝࡧࡼ࠾ࡧࡼ࠾ࡧࡼ࠾ࡧࡼ࠾⪃ᐹ⪃ᐹ⪃ᐹ⪃ᐹ    

ࢱ࣮ࣔ 1 ゅ㏿ᗘࡢ⟃ෆࡿࡅ࠾࡟ ωࡢධຊࢫࣝࣃ࿘Ἴᩘ f࡬

ᅗࢆ౫Ꮡᛶࡢ 3 ࿘Ἴᩘࡣ㸬ゅ㏿ᗘࡍ♧࡟ f=200Hz ᫬᭱࡟኱್

ω=0.17rad/s ࡣ኱ゅ㏿ᗘ᭱ࡢࡇ㸬ࡍ♧ࢆ 1.6rpm ࡞㸬᭦ࡿ࡞࡜

ࢱ㸪࣮ࣔࡋᣦ┠ࢆᑠᆺ໬ࡿ ⏬㢧ᚤ㙾ࡓࡗ⾜ࢆᐇ㦂࡚࠸ࡘ࡟2

ീ(ᅗ 1 ᅗࢆ(㒊ศࡓࢀࡲⅬ⥺࡛ᅖࡢ 4 㸬ᅗࡍ♧࡟ 4(a)ࡣ㟁ሙ

༳ຍ๓㸪ᅗ 4(b)ࡣ㟁ሙ༳ຍ 5 ⛊ᚋࡢ⏬ീ࡛ࡿ࠶㸬ᅗ୰ⓑ୸࡛

ᅖࡓࢀࡲෆ⟄⾲㠃ࡽ࠿ࡁືࡢࢬ࢟ࡢෆ⟄ࡢ㥑ືࡀ☜ㄆ࡛ࡿࡁ㸬

ࢱ࣮ࣔ ࿘Ἴᩘࡣ2࡛ f=30Hz ᫬࡟ゅ㏿ᗘ ω=0.1rad/s ࡇ㸬ࡍ♧ࢆ

ࡣࢀ 1.0rpm࡟┦ᙜࡿࡍ㸬௨ୖࡢ⤖ᯝࡽ࠿ᾮᬗ࣮ࣔࢡ࢖࣐ࡣࢱ

 㸬ࡓࡁㄆ࡛☜ࡀ࡜ࡇࡿࡁᮇᚅ࡛࡚ࡋ࡜ࡘ୍ࡢࢱ࣮࢚ࣗࢳࢡ࢔ࣟ
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ᩥᩥᩥᩥ    ⊩⊩⊩⊩    

(1)⼖㔝ᡂ⮧࣭ ㎷▱ᏹ㸪᪥ᮏᶵᲔᏛ఍ㄽᩥ㞟(B ⦅) 㸪72 (2006)㸪

pp.656-661㸬 

(2)㡲బ⨾ಇ࿴㸪ᾮᬗ࣐ࡢࢱ࣮ࣔࣟࢡ࢖㛤Ⓨ࡟㛵ࡿࡍᇶ♏◊✲㸪

(2004)㸪㧗▱ᕤ⛉኱Ꮫ㸪Ꮫኈㄽᩥ 

Liquid crystal 

Outer glass cylinder 

Fig.1 Structure of liquid crystalline motor 

Inner glass cylinder 

Fig.2 Mechanism of liquid crystalline motor 
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Table.1 Sizes of liquid crystalline motor 
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Fig.3 Angular velocity as a function of pulse frequency 
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(a) t=0s (b) t=5s 
Fig.4 Microscope images for motor 2 


