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第一章 平面机构的自由度和速度分析
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K = N˄Nˉ1˅/ 2

= 4˄4ˉ1˅/ 2 = 6 
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K = N˄Nˉ1˅/ 2    = 3˄3ˉ1˅/ 2 

= 3
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2-3 ᒩ䶘ᵼᵰᶺⲺ⢯ᙝ
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ྸށᵃ↱⛯ሯᵰᶺ䘆ࣞӝ⭕Ⲻধᇩ(গ↱Ƚ䘆ࣞу⺤ᇐᙝ)?

ᇬ⭞㕓㓡ᵰ

2.ሯԄࣞԬ᯳ࣖཌ࣑

൞ք䙕伔䖤Ⲻᜥᙝу㜳ߨ↱⛯ᰬθ
㕓㓡ᵰԃ❬Ր࠰⧦䑅уࣞᡌ㘻و
䖜Ⲻ⧦䊗,ᙄѾࣔϋ

㻷㕓Ր⭞ᢁᤞࣞᢁ䖤

2-3 ᒩ䶘ᵼᵰᶺⲺ⢯ᙝ

伔䖤ᶺԬ㠠䓡ᜥᙝ⭞.1

ᴨ᷺┇ඍᵰᶺ

伔䖤Ⲻᜥᙝθ⭞
⛯↱䗽њѠߨ

໔ࣖж㓺ᒩ㺂ᵼԬ

3.ᐝ⭞㲐㓜ᶕ

𝐹 𝑉

𝐹
𝑉
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↱⛯ਠ㜳ӝ⭕ধᇩ੍?ᴿ⋗ᴿӶѾᓊ⭞ϋ

伔ᵰ䎭㩳ᷬ

ޭ

2-3 ᒩ䶘ᵼᵰᶺⲺ⢯ᙝ

↱⛯փ㖤ᇯ᱉গ↱θуӄՖࣞθ
ռᚦླਥԛ࿏⭞↱⛯Ⲻগ↱Ⲻ⢯ᙝ⭞ӄ䱨ᶴૂരᇐ



ㅢӂㄖᒩ䶘䘔ᵼᵰᶺ

2-1 Ᾰ䘦

2-2 ᒩ䶘ᵼᵰᶺⲺะᵢ㊱ශެᓊ⭞

2-3 ᵼᵰᶺⲺะᵢ⢯ᙝ

2-4 ᵼᵰᶺⲺ䇴䇗
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1Ƚ➝㔏ᇐⲺ㺂ぁ䙕ᓜौ㌱ᮦ䇴䇗ᵼᵰᶺ

ᐨ⸛ᶗԬφ

\᩷ᵶ᩶䀂

᩷ᵶ䮯ᓖ

㌫ᮠॆ㹼〻䙏ᓖਈ

3l
K

≸φ

4

2

1

l
l
l

ᵪᷦ䮯ᓖ

䘎ᵶ䮯ᓖ

ᴢᷴ䮯ᓖ

2-4 ᒩ䶘ᵼᵰᶺⲺ䇴䇗
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δ2ε䘿∊ׁተθԱ
䘿രᇐ䬦䬴Dփ㖤θ⭧
ᵼ䮵ᓜ ૂ᩼䀈 θ
ᵼᶷ䲆փ㖤࠰֒

3l \

δ3ε䘔C1ૂC2θ
ᒬ֒ 211 CCMC A

δ4ε֒ ,T�q � 9021 NCC

T � 21PCC

δ1ε䇗㇍ᶷփ䀈 $180
1
1
u

�
�

 
K
KT

2-4 ᒩ䶘ᵼᵰᶺⲺ䇴䇗



δ6ε䘔AC1ૂAC2θࡏ T � � 2121 PCCACC

122121 ll,ll � � ACAC

22
1212

1
ACACACAC �

 
�

 2l,l

ᶷ䲆փ㖤ᰬᴨ᷺Ƚ䘔ᵼާ㓵θᴿ

⭧ഴᗍL4

54

δ5εڐ Ⲻཌ
഼θ൞↚഼ઞδᕝ
ૂ 䲚ཌ)Աж⛯A
֒Ѱരᇐ䬦䬴

21CPC'
21CC

EF

A⛯Աᝅθᴿᰖキཐ䀙

2-4 ᒩ䶘ᵼᵰᶺⲺ䇴䇗

ྸᗍࡦж⺤ᇐⲺA
⛯ϋ䴶㾷ӶѾᶗԬϋ
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ᐨ⸛ᶗԬφ

4

3

l

l

ᵪᷦ䮯ᓖ

᩷ᵶ᩶䀂

᩷ᵶ䮯ᓖ

㌫ᮠॆ㹼〻䙏ᓖਈ

\

K

ԛDѰ഼ᗹθ Ѱঀᖺ⭱഼
ᕝӚӄཌ഼ᗍ䬦䬴ѣᗹA

4l

2-4 ᒩ䶘ᵼᵰᶺⲺ䇴䇗
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ྸԄࣞԬⲺᙛഔ䘆ࣞ⢯ᙝ䇴䇗᩼ࣞሲᵼ
ᵰᶺϋ

ᙓ㘹

ᐨ⸛ᶗԬφ

3lᵪᷦ䮯ᓖ

㌫ᮠॆ㹼〻䙏ᓖਈ K

1lᴢᷴ䮯ᓖ≸φ

2-4 ᒩ䶘ᵼᵰᶺⲺ䇴䇗
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2Ƚṯᦤ䘔ᵼփ㖤䇴䇗ᵼᵰᶺ

ṯᦤ䘔ᵼⲺ人ᇐփ㖤

nnCB

CB
CB

�
22

11

1C 2C

1B

2B

3B

3C

A D

⺤ᇐᵼᵰᶺⲺᶺԬ䮵ᓜ

ADCDAB ,,

1C 2C

1B

2B

3B

3C

2-4 ᒩ䶘ᵼᵰᶺⲺ䇴䇗

1. ᴶቇ㔏ࠖ࠰Ѡ䘔ᵼBC人ᵕփ㖤㜳䇟䘔ᵼ⺤ᇔ⧦ϋ

3Ѡθ3Ѡ⛯⺤ᇐжѠ഼

2. 㔏࠰Ⲻ䘔ᵼBC人ᵕփ㖤䎻䗽Ҽ3ѠθᙄѾࣔϋ

ՎौⲺᯯ⌋δྸᴶቅӂҎ⌋εθ≸䘇ղ䀙⭞
δᤕਾжѠ഼θֵ⛯B1ȽB2ĊBnታਥ㜳䶖䘇഼䗯ε
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ᐨ⸛δ⭧䇴䇗䴶≸ߩᇐεφ
њ䘔ᷬᵼሯᓊփ㖤ީ㌱

,ᰦˈᖃ

,ᰦˈᖃ

,ᰦˈᖃ

22

11

nn \\MM

\\MM
\\MM

  

  

  

�

≸φ 1˅Ⲵ∄ֻޣ㌫˄ਆሩҾǃǃ 11432  lllll

)ˈˈˈˈ( 4321 llllf M\  䙐䗽ࠖީ㌱θਥԛᗍࡦ \M઼ Ѱᐨ⸛䠅δ⭧䇴䇗䴶≸ߩᇐε

A

B

C

D
l1

l2

l4

l3

M

1.㾷ᜩ⺤ᇐl2Ƚl3Ƚl4δl1 =1ε䴶㾷ࠖ㓺 \M઼ ሯᓊީ㌱ϋ

3㓺θ≸䀙3Ѡᵠ⸛䠅δ l2Ƚl3Ƚl4 ε䴶㾷3㓺ᯯぁ

2.䎻䗽3㓺㔏ᇐⲺީ㌱θᙄѾࣔϋ

ՎौⲺᯯ⌋δྸᴶቅӂҎ⌋εθ≸䘇ղ䀙⭞

3Ƚṯᦤ㔏ᇐњ䘔ᷬᵼሯᓊփ㖤䇴䇗ᵼᵰᶺ δҜP33-P34ε

2-4 ᒩ䶘ᵼᵰᶺⲺ䇴䇗
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4Ƚ➝㔏ᇐ⛯Ⲻ䘆ࣞ䖞䘯䇴䇗ᵼᵰᶺ

ᐨ⸛δ䇴䇗䴶≸εφ⢯ᇐ⛯Ⲻ䘆ࣞ䖞䘯

1.䘔ᵼڐӶѾ䘆ࣞϋ

ྸφ䇴䇗ᨻᤂᵰ

≸φ l1 Ƚl2Ƚl3Ƚl4

䘔ᵼᴨ㓵ഴ䉧

䘔ᵼрж⛯ᨅ㔎࠰жᶗሷ䰣ᴨ㓵θ〦Ѱ䘔ᵼᴨ㓵
䘔ᵼᴨ㓵ᱥж〃儎䱬ᴨ㓵θެᖘ⣬Ր䳅⛯൞䘔ᵼрⲺփ㖤ૂᵼ
ሯተሮⲺуੂ㙂ौθॷ࠼གྷᵸδྸഴ䘔ᵼᴨ㓵ഴ䉧ᡶ⽰ε

ᒩ䶘གྷᵸ䘆ࣞ

ф䘔ᵼBM2ੂжѠᶺԬрⲺ⛯δᶺԬᰖ䲆ᢟཝⲺᾸᘫε

4.ᙄѾ䇴䇗 ϋ

ླӁφ䘔ᵼᴨ㓵ᖘ⣬Ⲻཐṭᙝֵᆹޭ༽ᴿᨅ㔎གྷᵸ䖞䘯Ⲻਥ㜳ᙝ

අӁφ䇴䇗ᵼᵰᶺḆ⛯㋴⺤ᇔ⧦㔏ᇐⲺԱᝅ䘆ࣞ䖞䘯ॷ࠼གྷᵸ

3.䘔ᵼᴨ㓵གྷᵸᱥླӁ䘎ᱥඅӁϋ

ᐛぁрᑮᑮ⭞Ӂݾ㕌ቧⲺ䘔ᵼᴨ㓵ഴ䉧θԄഴ䉧ѣᢴ࠰ᡶ䴶ᴨ㓵θ
ਥḛ࠰䈛ᵼᵰᶺⲺѠᵼԬⲺተሮ∊ׁδഴ䉧⌋θ৸㘹ҜP34-P35ε

2-4 ᒩ䶘ᵼᵰᶺⲺ䇴䇗

2.⛯M1 ȽM2 ȽM3ȽMᱥӶѾрⲺ⛯ϋ



4Ƚ➝㔏ᇐ⛯Ⲻ䘆ࣞ䖞䘯䇴䇗ᵼᵰᶺ

2-4 ᒩ䶘ᵼᵰᶺⲺ䇴䇗

䖞䘯Եⵕ䖥Ԭ⭞



61

2-4 ᒩ䶘ᵼᵰᶺⲺ䇴䇗
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ӝᆜ⹊ᤉኋ

њѠ䘔ᷬᵼ䜳֒᩼ࣞχ

䘔ᵼ֒ᒩ䶘䘆ࣞȾ

AscentoᵰಞӰ⭧㤅唄ь㚊䛜⨼ᐛ
ᆜ䲘δETHεⲺᵢ〇⭕ഘ䱕ᔶਇȾ

ਂᵼᵰᶺᓊ⭞

ᵼᵰᶺ䘔ᵼрḆ⛯ਥԛᇔ⧦㓵䘆ࣞ䖞䘯θֵᵰಞӰ᮪Ѡ൞ᕯ䐩䗽ਂ⭞

ぁѣⲺᡶⲺཌ࣑䜳䗽䠃ᗹθԄ㙂уᇯ᱉䖢࣑ࣞ⸟㙂у㘱و
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2.ㅿࣖ䙕ㅿࠅ䙕䘆ࣞ㿺ᗁ-ӂ⅗ཐ亯ᕅ䘆ࣞ㿺ᗁ

M

0ĭ sĭ 0ĭc sĭc

M

Mh
⢯ᙝφࣖ䙕ᓜᴿシθѰᴿ䲆シ࠱ߨ

ࣖ䙕ᓜਇ⭕ᴿ䲆ٲシ㙂ᕋ䎭Ⲻ࠱ߨ〦ѰḊᙝ࠱ߨ

Ḋᙝ࠱ߨ䘸⭞ӄѣȽք䙕θ
儎䙕ҕՐӝ⭕у㢥ᖧଃ

3-2 ԄࣞԬⲺ䘆ࣞ㿺ᗁ
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3.֏ᕜࣖ䙕ᓜδㆶ䉆ε䘆ࣞ㿺ᗁ

ᴿ⋗ᴿࡐᙝ࠱ߨϋ

ᴿ⋗ᴿḊᙝ࠱ߨϋ

⋗ᴿ

ᴿ

Ḋᙝ࠱ߨ䘸⭞ӄѣȽք䙕θ
儎䙕ҕՐӝ⭕у㢥ᖧଃ

⛯൞഼ઞрڐश䙕䘆ࣞᰬθᆹ൞䘏Ѡ഼
ⲺᖺрⲺᣋᖧ⛯Ⲻ䘆ࣞ〦Ѱㆶ䉆䘆ࣞȾ

3-2 ԄࣞԬⲺ䘆ࣞ㿺ᗁ

0ĭ sĭ 0ĭc sĭc

M

M

Mh
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4.↙ᕜࣖ䙕ᓜδ᩼㓵ε䘆ࣞ㿺ᗁ

0ĭ sĭ 0ĭc sĭc
M

M

Mh

ᴿ⋗ᴿࡐᙝ࠱ߨϋ

ᴿ⋗ᴿḊᙝ࠱ߨϋ

⋗ᴿ

⋗ᴿ

ૂㅿ䙕䘆ࣞ䖞䘯∊θᴿӶѾ㕰⛯ϋ

䘆ࣞ䖞䘯གྷᵸᡶ䴶ࣖᐛⲺ䖤䖤ᔉགྷᵸθሯࣖᐛ㋴ᓜ㾷≸儎θᡆᵢ儎

䘆ࣞᒩどθਥԛ⭞ӄ䠃䖳儎䙕

3-2 ԄࣞԬⲺ䘆ࣞ㿺ᗁ
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пȽԄࣞԬ䘆ࣞ㿺ᗁⲺ䘿

൞䘿ԄࣞԬⲺ䘆ࣞ㿺ᗁᰬθ䲚㾷㘹㲇ࡐᙝ࠱ߨфḊᙝ࠱ߨ
ཌθ䘎ᓊ䈛㘹㲇〃䘆ࣞ㿺ᗁⲺ䙕ᓜᑻٲ Ƚࣖ䙕ᓜᑻٲ
ެᖧଃࣖԛૂ᷆࠼∊䖹Ⱦ

maxv maxa

maxv

maxa

maxmvԄࣞԬࣞ䠅

maxmaԄࣞԬᜥᙝ࣑

3-2 ԄࣞԬⲺ䘆ࣞ㿺ᗁ
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ሯӄ䠃䖳Ⲻ䖤ᵰᶺθ⭧ӄެࣞ䠅mv䖹ཝθᖉԄࣞԬシ❬

㻡䱱↘ᰬθሼ࠰⧦ᖾཝⲺ࣑࠱ߨȾഖ↚ሯ䘏㊱ԄࣞԬᓊ䘿

䖹ቅⲺ䘆ࣞ㿺ᗁχٲ

maxv

ሯӄ儎䙕䖱䖳Ⲻ䖤ᵰᶺθᖉ䖤ࣖ䙕䘆䖢ᰬθԄࣞԬሼӝ

⭕ᖾཝⲺᜥᙝ࣑Ԅ㙂໔ࣖ䘆ࣞࢥѣⲺࣞুૂ࣑ᬜ࣑θࣖ࢝⼞ᦕȽ

䲃քֵ⭞ስળȾഖ↚θᇒ䘿 ቅᜥࠅ䖹ቅⲺ䘆ࣞ㿺ᗁθԛٲ

ᙝ࣑θ᭯ެ࣑ࣞᙝ㜳Ⱦ

maxa

3-2 ԄࣞԬⲺ䘆ࣞ㿺ᗁ
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㔓ሯ䙕ᓜҁ䰪⛯⭞࣑֒ф䈛࣑䀈φԄࣞԬрⲺ傧࣑ࣞু
ᡶⲺ䭆䀈Ⱦ

㠠䬷φᖉু࣑䀈໔ཝࡦжᇐぁᓜθᴿᇩ࠼
⭞ཝӄᴿ࣑F2൞ሲ䐥ѣᡶᕋ䎭Ⲻᬜ䱱࣑
θ࣑䖤᯳ࣖཐཝⲺ傧ࣞF1θ↚ᰬᰖ䇰࣑࠼
ԄࣞԬ䜳у㜳䘆ࣞȾ

v

ഖ↚θ䴶㾷ሯু࣑䀈䘑㺂ṗṮ䇗㇍Ⱦ
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䀈䇗㇍㺞䗴ᕅφ࣑ু
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tan

sds/d ˈM Ă䖤䘆ࣞ㿺ᗁ

er0̍ Ă䖤ะᵢተሮ
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2

12P

1Ȧ

O
0r
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v
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22
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൞䇴䇗䖤ᰬθᖉԄࣞԬⲺ䘆ࣞ㿺ᗁ ᐨ㔅⺤

ᇐθ䖤ᵰᶺⲺ䇮⭞ু࣑䀈 ҕᐨ㔅⺤ᇐθྸ

⺤ᇐ䖤Ⲻะ഼ঀᖺ 䐓څૂ θֵ䖤ᵰᶺⲺ

ᴶཝু࣑䀈 ቅӄᡌㅿӄ䇮⭞ু࣑䀈 ϋmaxD

][D
)(Ms

0r e
][D

䀈࣑䖤ᵰᶺⲺু 3-3

][DmaxD d

s-er

eds/d
¢

�
 

22
0

#M
tan

ะ഼ঀᖺ 䏀ቅθু࣑䀈䏀ཝȾะ഼ঀᖺ 䗽ቅθ
χٲ⭞䀈ቧՐ䎻䗽䇮࣑ু
ѰҼ㕟ቅ䖤ተሮθᇔ䱻䇴䇗ѣ൞ؓ䇷ু࣑䀈у

䎻䗽䇮⭞ٲⲺࢃᨆсθ䘿ታਥ㜳ቅⲺะ഼ঀᖺ Ⱦ

0r0r

0r
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tan M
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tan M
max

Mdds/

s ⼻ఎ⼻ࡷ

䀈𝛼࣑䐓eθྸ⺤ᇐᴶཝুڅ䜳ᴿ∃࠼ᆆૂ࠼䀈㺞䗴ᕅѣ࣑ু ϋ

䀈࣑䖤ᵰᶺⲺু 3-3

δഴ䀙⌋≸ᶷٲε

1.ԛ Ѱආḽθ𝑠Ѱ㓫ආḽᔰආḽ㌱θṯ

ᦤ㔏ᇐⲺ䘆ࣞ㿺ᗁ𝑠˄𝜑˅⭱࠰жᶗᴨ㓵C

s-er

eds/d
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§
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-er
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tantan M

2.ж⛯0θֵެࡦ㓫ආḽⲺ䐓⿱Ѱ𝑒 θ
⛯Ⲻ䐓⿱Ѱ𝑟ࡦ

𝑟 − 𝑒

e
tan𝛼

䗽0⛯ڐᴨ㓵CⲺ࠽㓵θࡡ࠼Ѱ᧞ぁૂഔぁᴶཝু࣑䀈ᡶ൞փ㖤𝛼 ᰬᴶཝϋ

ħᴨ㓵CрԱᝅж⛯Qૂ⛯OⲺ䘔㓵ф㓫ආḽⲺ䀈Ѱ䈛⛯QⲺু࣑䀈𝛼

ᴨ㓵C Q
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s
Į

Mdds/

s
Įmax
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e
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⩘䃨⼻ࡷ
㼂喛ߋࢻ ][Į

ఎ⼻䃨⩘
㼂喛ߋࢻ ][Į

Mdds/

s

][Į][Į

⼻ఎ⼻ࡷ

䙐䗽䇮⭞ু࣑䀈⺤ᇐะ഼фڅᗹ䐓

䀈࣑䖤ᵰᶺⲺু 3-3

䀙ㆊࡐᢃⲺ䰤从φ

൞䇴䇗䖤ᰬθᖉԄࣞԬⲺ䘆ࣞ㿺ᗁ𝑠˄𝜑˅ᐨ㔅⺤
ᇐθ䖤ᵰᶺⲺ䇮⭞ু࣑䀈 𝛼 ҕᐨ㔅⺤ᇐθྸ⺤
ᇐ䖤Ⲻะ഼ঀᖺ𝑟 䖤ᵰᶺⲺᴶཝু䐓𝑒θֵڅૂ
䀈𝛼࣑ ቅӄᡌㅿӄ䇮⭞ু࣑䀈 𝛼 ϋδഴ䀙⌋ε

ྸ᷒ᣀO⛯॰䘿൞㓘㢨⛯༺Րਇ⭕ӶѾϋ

࣑䖤ᵰᶺⲺᴶཝুഴѣ⚦㢨Ⲻ॰ตԙ㺞┗䏩ֵࡏ
䀈𝛼 ቅӄᡌㅿӄ䇮⭞ু࣑䀈 𝛼 Ⲻᡶᴿ0⛯

ެѣ0⛯ࡦ㓫ආḽⲺ䐓⿱ԙ㺞څ䐓e θ0⛯ࡦ⛯Ⲻ
䐓⿱ԙ㺞ะ഼ঀᖺ𝑟

┗䏩ᶗԬⲺะ഼ঀᖺ𝑟 ᴶቅⲺ⛯,
↚༺𝛼 = 𝛼 θ𝛼 = 𝛼

㓵𝑙࠽ᴨ㓵CⲺњᶗڐ Ƚ𝑙 ,ֵެф㓫ආḽⲺ䀈࠼
䀈࣑ু⭞ㅿӄഔぁૂ᧞ぁⲺ䇮ࡡ 𝛼 Ƚ 𝛼

𝑙
𝑙

ᴨ㓵C

0
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⨽䖤⨼䇰ᔉ㓵䇴䇗Ⲻะᵢ

3-4 ഴ䀙⌋䇴䇗䖤ᔉ㓵

� ሩᮤњ㌫㔏ᯭ࣐-Z䘀ࣘ

� ↔ᰦˈࠨ䖞؍ᤱнࣘ
� ᧘ᵶ༽ਸ䘀ࣘ=৽䖜䘀ࣘ(-Z) +亴ᵏ䘀ࣘ
� нՊ᭩ਈሩ䘀ࣘޣ㌫

AA

-Z

r0

മ㓨ᰦতࡦ䖞ᐕᰦᱟ䘀ࣘⲴˈ㘼㔈ࠨ

㾱ࠨ䖞оമ㓨ሩ䶉→ˈᘾѸ༴⨶˛

AA

r0

Z

h

ᐢ⸕˖ࠨ䖞䴰㾱┑䏣Ⲵ䘀ࣘ㿴ᖻ

ྲօ䇮䇑ࠨ䖞Ⲵ䖞ᔃ˛

৽䖜⌅˖
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δ1ε䘿䮵ᓜ∊ׁተ θԛ Ѱঀᖺ
֒ะ഼θԛeѰঀᖺ֒څ䐓഼θሲ䐥㓵
фะ഼Ӛ⛯ ѰԄࣞԬቌㄥ䎭ခփ
㖤Ⱦ

lP 0r

)( 00 CB

δ2ε䘿ආḽ䀈ᓜ∊ׁተ θ㓫ආ
ḽ䮵ᓜ∊ׁተ θ㔎ԄࣞԬփ
〱ᴨ㓵θሼ᧞ぁ䘆ࣞ䀈Ƚഔぁ䘆ࣞ䀈㤛
ᒨㅿ࠼Ⱦ

MP
ls PP  

1Ƚڅ㖤ቌ京ࣞԄࣞԬⴎශ䖤

3-4 ഴ䀙⌋䇴䇗䖤ᔉ㓵
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δ3ε㠠 ᔶခθ⋵-Ȧ᧞ぁ䘆ࣞ䀈Ƚ
䘒Շ↘䀈Ƚഔぁ䘆ࣞ䀈Ƚ䘇Շ↘䀈θ⭱
Ⱦ⛯࠼ㅿ࠰

0OC δ4ε䗽C1ȽC2ȽC3Ċ֒څ䐓഼Ⲻж㌱
ਃ䖢ԄࣞԬሲ䐥Ⲻж㌱ࡦ㓵θᗍ࠽ࡍ
փ㖤Ⱦࡍ

3-4 ഴ䀙⌋䇴䇗䖤ᔉ㓵
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δ5ε⋵࠽㓵㠠ะ഼ᔶခ䠅ԄࣞԬ
ᓊⲺփ〱䠅θᗍࡦਃ䖢ቌ京Ⲻж㌱
փ㖤Ⱦࡍ

δ6εሼB1ȽB2ȽB3Ċ䘔ᡆݿ┇ᴨ
㓵ᗍࡦ䖤䖤ᔉᴨ㓵 Ⱦ

3-4 ഴ䀙⌋䇴䇗䖤ᔉ㓵
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3-4 ഴ䀙⌋䇴䇗䖤ᔉ㓵

2Ƚ┐ᆆࣞԄࣞԬⴎශ䖤

ሼԛрׁᆆѣⲺቌ京᭯Ѱ┐ᆆ,┐ᆆঀᖺѰrθ
䇴䇗䖤ᔉ㓵Ⱦ

δ1εᣀ┐ᆆѣᗹⵁ֒ቌ京ԄࣞԬⲺቌ京θр
䶘䇨䘦Ⲻᯯ⌋≸࠰жᶗ䖤ᔉᴨ㓵δ⨼䇰ᔉ㓵ε;
δ2εԛ⨼䇰ᔉ㓵р⛯Ѱѣᗹθԛ┐ᆆঀᖺѰ
ঀᖺ֒ж㌱഼ࡍ;
δ3ε֒䘏ӑ഼Ⲻऻ㔒㓵θᱥֵ⭞┐ᆆԄࣞԬ
䖤Ⲻᇔ䱻䖤ᔉȾᰬ

䇗㇍ะ഼ঀᖺȽু࣑䀈㾷ԛ⨼䇰䖤ᔉᶛⵁ
㙂уᱥᇔ䱻䖤ᔉθѰӶѾϋ

ഖѰԄࣞԬⲺ࣑⛯൞⨼䇰ᔉ㓵р
δ࣑䙐䗽┐ᆆѣᗹՖ䙈ࡦԄࣞԬε

⨼䇰䖤ᔉ

ᇔ䱻䖤ᔉ



�ᇎ䱵ᔃ㓯ᴢ⦷ॺᖴ˖Ua

�⨶䇪ᔃ㓯ᴢ⦷ॺᖴ˖U
�┊ᆀॺᖴ˖ rr

┐ᆆঀᖺⲺ䘿

2 ཌ䖤ᔉ㓵 Ua= U-rr

Ua= U-rrω0

rr

U

Ua= U-rr<0

rr

U = rr

Ua rr

U>rr
Ua= U-rr>0

U < rr

rr

⨼䇰

ᇔ䱻

Ua= U+rr
ϋ੍䖤ᔉ㓵ሯ┐ᆆঀᖺrrᴿ䲆

⋗ᴿθᰖ䇰┐ᆆঀᖺཐཝθᙱ㜳⭧⨼䇰ᔉ㓵ᗍࡦᇔ䱻ᔉ㓵

Ua= U+rr1 䖤ᔉ㓵

U<rrθUa<0ϋ

U>rrθUa>0θᇔ䱻ᔉ㓵ᒩ┇

U=rrθUa=0 ϋᇔ䱻ᔉ㓵ቌθቌ⛯᱉⼞ᦕθ䘆ࣞཧⵕ

ᇔ䱻ᔉ㓵࠰⧦Ӛθࢨ࠽θ䘆ࣞཧⵕ

ཌ䖤ᔉ㓵ሯ┐ᆆঀᖺᴿ䲆੍ϋ

Umin>rr ˈᇎ䱵䇮䇑ᰦᓄ؍䇱Uamin = Umin -rr t [Ua] =3~5 mm 24

3-4 ഴ䀙⌋䇴䇗䖤ᔉ㓵
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3-4 ഴ䀙⌋䇴䇗䖤ᔉ㓵

3ȽᒩᓋࣞԄࣞԬⴎශ䖤

ᙓ㘹φ䇴䇗ᒩᓋԄࣞԬᰬ䴶㾷⌞ᝅӶѾϋ

δ1εᒩᓋфԄࣞԬሲ䐥ⲺӚ⛯ B0֒ѰሯᗹࣞԄࣞ

ԬⲺቌ京,➝ቌ京ԄࣞԬ䖤䖤ᔉⲺ㔎࠰≹,⌊ቌ京

ਃ䖢Ⲻж㌱ࡍփ㖤 B1ȽB2 ȽB3;

δ2ε䗽䘏ӑ⛯⭱࠰ж㌱ࡍᒩᓋ,ᗍࡦਃ䖢ᒩᓋⲺж㌱

;փ㖤ࡍ

δ3ε֒䘏ӑᒩᓋⲺऻ㔒㓵,ᗍࡦ䖤Ⲻᇔ䱻䖤ᔉᴨ㓵Ⱦ

⭧ӄᒩᓋфᇔ䱻䖤ᔉᴨ㓵࠽Ⲻ⛯ᱥौⲺ,ѰҼؓ䇷൞ᡶ

ᴿփ㖤ᒩᓋ䜳㜳ф䖤ᔉᴨ㓵࠽,ᒩᓋᐜȽњםⲺᇳᓜᗻ

亱ࡡ࠼ཝӄԄࣞԬሲ䐥㠩ᐜȽᴶ䘒࠽⛯Ⲻ䐓⿱ m ૂlȾ

δ⺤ؓ䘆ࣞуཧⵕε
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ሯᗹ┐ᆆࣞԄࣞԬⴎᖘ䖤ᵰᶺѣθ䖤Ⲻᇔ䱻ᔉ㓵Ѱ
ж഼θA⛯Ѱ഼ᗹθঀᖺ θ䖤㔋O⛯䘼ᰬ䪾श䙕䖢
ࣞθ θ┐ᆆঀᖺ Ⱦ

40mmR  

25mmOAl  10mmrr  

(1) ⨼䇰䖤ᔉ㓵ϋ
(2) ะ഼ঀᖺ
(3) ԄࣞԬ㺂ぁϋ
(4) ᧞ぁѣⲺᴶཝু࣑䀈

0 ?r  

max ?D  

Z

O

A
R

3-4 ഴ䀙⌋䇴䇗䖤ᔉ㓵
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CFF
mB

B

�
� '

0
ǻFm

ǻFb
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F
CC

CFF
mB

m

�
� '''

㍝㷰ṉ䘔䜳ᴿжᇐⲺ㍝ᇼᙝ㾷≸θྸֵ᷒⇁֏人㍝࣑F" > 0θਥؓ
䇷䘏ж㾷≸Ⱦ

䇴䇗ᰬθṯᦤᐛ֒ᶗԬૂሯ䘔㍝ᇼᙝⲺ㾷≸θF" ਥсࡍ㔅僂ٚ
䘿φ

ሯ㍝ര䘔φ䶏䖳ᰬ F" ωδ0.2~0.6)F
䖳ᰬ F" ωδ0.6~1.0)F

ሯ≊ᇼᙝ䘔φ F" ωδ1.5~1.8)F

Ѱؓ䇷ᗍࡦ人ᵕⲺ࢟֏人㍝࣑F"θᗻ亱൞ᤝ㍝㷰∃ᰬ人㍝࣑F'
ֵެ┗䏩рᕅȾ

c10-6 㷰ṉ䘔Ⲻᕰᓜ䇗㇍
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C B =tan ȖB 

C m =tan Ȗm 

㷰ṉࡐᓜ

㻡䘔Ԭࡐᓜ

c10-6 㷰ṉ䘔Ⲻᕰᓜ䇗㇍

F0  :   
)¶��:
F   :
)´�:

㷰ṉᖘ䠅

人㍝࣑
ᐛ࣑֒
⇁֏人㍝࣑

bG'bG Ƚ :

ᙱ࣑

㻡䘔Ԭᖘ䠅mG'mG Ƚ :
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δ2ε䶏ᕰᓜ䇗㇍

㘹㲇䖳㺛ݻᤝ㍝θӝ⭕ᬜ࣑⸟θެ䶏ᕰᓜᶗԬѰφ

]ı[3.14ı 2
1

0 d
u

 
d

F
S

ᡌ
][

3.14 0
1 VS

F
d

u
t

MPa

mm

ᕅѣ ][V ²㍝㷰ṉ䘔Ⲻ䇮⭞ᓊ࣑

c10-6 㷰ṉ䘔Ⲻᕰᓜ䇗㇍

ᖉ䠅ᓊ࣑

ᙱ࣑



㓹Җ从

𝐹 = 𝐹 + 𝐹

𝐹 ≤ 13876.7 𝑁

𝐹 = 𝐹" + 𝐹 = 2.8𝐹 𝐹 ≤ 4955.9𝑁

𝐹 =
𝑝𝜋𝐷
4𝑧

𝑝 ≤1.21 MPa

𝐹 = 11398.8 𝑁

𝑇 ≈ 0.2𝐹 𝑑
ᤝ㍝ᢣ⸟ 𝑇

𝑑 ≥
4 × 1.3 × 𝐹

𝜋 𝜎
mm

䇴䇗ᡌ䀙从ᙓ䐥φ

1. ᱄⺤㷰ṉⲺᓊ⭞൰Ქ

¾ ㍝㷰ṉ or ᶴ㷰ṉδᴿᰖ人㍝࣑ε

¾ Ფ䙐㷰ṉ or 䬦ᆊ⭞㷰ṉ

¾ ੇ䖳㦭 or 䖪ੇ䖳㦭

2. 䘿ሯᓊⲺޢᕅ

⨼䀙ޢᕅѣⲺ⢟⨼䠅Ⲻѿ
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пȽ㷰ṉ䘔Ⲻ䇴䇗
↛僚φ俌ݾ㾷զ䇗㷰ṉᖺθḛ࠰䇮⭞ᓊ࣑Ⱦ❬䘑㺂ṗṮ䇗㇍θྸ䇗㇍㔉᷒ૂզ䇗

ᖺᐤ䖹ཝθᓊ䠃᯦զ䇗θ䠃᯦䇗㇍ࡦᡶզ䇗ᖺф䇗㇍㔉᷒䘇Ѱ↘Ⱦ

c10-6 㷰ṉ䘔Ⲻᕰᓜ䇗㇍

㷰ṉ㓺䘔㔉ᶺ䇴䇗

㷰㓯䘔㔅ᑮᡆ㓺ֵ⭞θԛ㷰ṉ䘔ᓊ⭞䖹ཐȾެ䇴䇗䇗㇍Ⲻ㔉䇰ҕ䘸ਾӄ㷰䪿ૂਂཪ㷰
ḧ㓺ਾ䘔Ⱦ

䇴䇗㷰ṉ㓺䘔Ⲻ↛僚φ
1Ƚ䘿ᇐ㷰ṉⲺᮦⴤૂᐹ㖤ᖘᕅχ
2Ƚ⺤ᇐ㷰ṉ䘔Ⲻ㔉ᶺተሮχ
3Ƚᕰᓜ䇗㇍φ

1εу䠃㾷Ⲻ䘔θ䟽⭞㊱∊⌋θу߃ṗṮᕰᓜȾ
2ε䠃㾷䘔θ䴶㾷䘑㺂ᕰᓜ䇗㇍θ俌࠰≹ݾ࣑ᴶཝⲺঋѠ㷰ṉⲺ࣑θ߃ṯᦤ㍝㷰

ṉ䘔ᕰᓜޢᕅ䇗㇍Ⱦ
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㷰ṉ㓺䘔Ⲻ㔉ᶺ䇴䇗ࡏδ5Ѡᯯ䶘ε

ⴤⲺφ⺤ᇐ㔉ਾ䶘Ⲻᖘ⣬ૂ㷰ṉⲺᐹ㖤ᖘᕅθֵ㷰ṉⲺ࣑ൽशθ
ӄࣖᐛૂ㻻䞃Ⱦ

1Ƚ䘔㔉ਾ䶘Ⲻࠖᖘ⣬ᑮ䇴䇗ᡆ䖪ሯ〦Ⲻㆶঋࠖᖘ⣬

c10-6 㷰ṉ䘔Ⲻᕰᓜ䇗㇍

ӄࣖᐛȽ䇴䇗ㆶঋȽࣖᐛ⛯փླᢴᴿӶѾླ༺ϋ



78

2Ƚ㷰ṉⲺᐹ㖤ᓊֵ㷰ṉⲺ࣑ਾ⨼

¾ ࢠⲺ䬦ᆊ⭞㷰ṉ䘔θу㾷൞ф䖳㦭ᒩ㺂Ⲻᯯੇрᡆᧈ൦ᐹ㖤8Ѡԛрθԛރ

࣑уൽȾ

¾ ྸ᷒ੂᰬᢵ䖪ੇ䖳㦭ૂ䖹ཝⲺੇ䖳㦭ᰬθᓊ䟽⭞䬶Ƚྍᡌ䭤ᶛᢵੇ䖳㦭Ⱦ

¾ ᖉ㷰ṉ㚊ᢵᕥ⸟ᡌ䖢⸟ᰬθᓊֵ㷰ṉⲺփ㖤䘸ᖉ䶖䘇䘔ਾ䶘Ⲻ䗯㕎Ⱦ

c10-6 㷰ṉ䘔Ⲻᕰᓜ䇗㇍
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3Ƚ㷰ṉⲺᧈࡍᓊᴿਾ⨼Ⲻ䰪䐓Ƚ䗯䐓

䏩ཕⲺᢩᢁグ䰪έ࠰⮏

c10-6 㷰ṉ䘔Ⲻᕰᓜ䇗㇍

4 Ƚ࠼ᐹ൞ੂж഼ઞрⲺ㷰ṉᮦⴤθᓊ4Ƚ6Ƚ8
ㅿڬᮦθԛ䫱ᆊᰬ൞഼ઞр࠼ᓜૂ⭱㓵θੂж
㷰ṉ㓺ѣⲺ㷰ṉᶆᯏȽᖺૂ䮵ᓜᓊㅿȾ
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5Ƚ 䚵ރ㷰ṉᢵڅᗹ䖳㦭θሲ㠪䱺ࣖᕥ⸟Ⱦ

c10-6 㷰ṉ䘔Ⲻᕰᓜ䇗㇍

⭞䶘ૂ⊿ཪᓝⲺᓊ

Ԅ㔉ᶺૂᐛ㢰њᯯ䶘ؓ䇷䖳㦭уڅᗹ

ᯒാⲺᓊ⭞
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ㅢॷㄖ㷰㓯䘔

10-1 㷰㓯৸ᮦ

10-2 㷰ᰁࢥⲺ᷆࠼࣑Ƚ᭾⦽ૂ㠠䬷

10-3 ᵰỦ䙖ᑮ⭞㷰㓯

10-4 㷰㓯䘔Ⲻะᵢ㊱ශ㷰㓯㍝രԬ

10-5 㷰㓯䘔Ⲻ人㍝ૂ䱨ᶴ

10-6 㷰ṉ䘔Ⲻᕰᓜ䇗㇍

10-7 ᨆ儎㷰ṉ䘔ᕰᓜⲺ᧠᯳
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㷰ṉ䘔ᢵ䖳㦭ᰬθެᦕඅᖘᕅཐѰ㷰ṉᵼ䜞࠼Ⲻ⯨ࣩᯣ㻸

䙐ᑮਇ⭕൞ᓊ࣑䳼ѣ䖹ћ䠃ҁ༺φ㷰ṉཪ䜞Ƚ㷰㓯᭬ቴ䜞Ƚ
㷰∃᭥᫇ᒩ䶘ᡶ൞༺Ⲻ㷰㓯

㷰ṉཪ䜞

㷰㓯᭬ቴ䜞

㷰∃᭥᫇ᒩ䶘ᡶ൞༺Ⲻ㷰㓯

ᴿଠӑ᧠᯳ਥԛᨆ儎㷰ṉ䘔ᕰᓜઘϋ

c10-7 ᨆ儎㷰ṉ䘔ᕰᓜⲺ᧠᯳
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1ε䲃ք㷰ṉⲺࡐᓜCB
ᓊ࣑ᑻࠅቅθ䱨↘⯨ࣩඅȾ

2ε໔ཝ㻡䘔ԬⲺࡐᓜCm

䲃ք㷰ṉࡐᓜCBⲺ᧠᯳

ᆿ㻻ᕯᙝݹԬ ቅ㷰ṉᖺグᗹᵼࠅ

F
CC

CFF
mB

B

�
� '

0

c10-7 ᨆ儎㷰ṉ䘔ᕰᓜⲺ᧠᯳

жȽࠅቅᓊ࣑ᑻ

θੂᰬθ㷰ṉᡶⲺᐛ֒䖳㦭൞0~Fҁ䰪ौ

F
CC

CFF
mB

B

�
� '

0

Ĩ

ħ ᙱ࣑F0ⲺौᑻᓜѰ
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ӂȽ᭯㷰㓯⢏р䖳㦭Ⲻ࠼䞃

ᙝࡐ䇴Ѱٽ
δᰖᕯᙝᖘε

ᇔ䱻Ѱᕯᙝ
δᴿᕯᙝᖘε

㔉䇰φ䟽⭞ࣖ儎㷰∃ԛ໔ࣖᰁਾാᮦθሯᨆ儎㷰ṉᕰᓜࠖ҄⋗ᴿ֒⭞Ⱦ

c10-7 ᨆ儎㷰ṉ䘔ᕰᓜⲺ᧠᯳

¾ 㷰ṉૂ㷰∃ᖘуঅ䈹θ䙖
ᡆാ㷰㓯⢏࣑уൽȾ

¾ ԄՖ࣑ᔶခⲺㅢжാ㷰㓯
ᖘᴶཝθ࣑ҕᴶཝθԛ
ാ࣑䙈ࠅθࡦㅢ8-10ാ
Ⲻ㷰㓯⢏ࠖ҄у࣑Ⱦ
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㷰㓯⢏ݿ࣑ᕯ䈋僂⎁䠅㔉᷒

ਥ㿷θ㷰㓯⢏࣑䳼ѣ൞4ࢃ
Њ6Ѡ⢏рθㅢ7Ѡ⢏ԛ
ᖾቅȾ࣑

7

1

2

3

4

5

6

c10-7 ᨆ儎㷰ṉ䘔ᕰᓜⲺ᧠᯳

ᙓ㘹φྸ᭯㷰ṉૂ㷰∃Ⲻᖘуঅ䈹ϋ
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᭯㷰㓯⢏Ⲻ࣑ਥ䟽⭞сࡍ᧠᯳φ

1εᛢ㖤㷰∃
ֵ∃։ૂṉᵼⲺᖘж㠪ԛࠅቅ㷰䐓

ौᐤθਥԛᨆ儎⯨ࣩᕰᓜ40αȾ

2ε⧥″㷰∃
㷰∃с䜞ъᴿᕯᙝθਥᨆ儎⯨ࣩᕰᓜ

30αȾ

c10-7 ᨆ儎㷰ṉ䘔ᕰᓜⲺ᧠᯳

ᛢ㖤㷰∃ ⧥″㷰∃

¾ ֵ㷰∃θԛֵ㷰∃ૂ㷰ᵼⲺ
ᖘж㠪Ⱦ
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пȽࠅቅᓊ࣑䳼ѣ

ࣖཝ഼䀈r 䟽⭞⧥ᖘࠅ䖳⧥ 䖳䗽㔉ᶺࠅ

c10-7 ᨆ儎㷰ṉ䘔ᕰᓜⲺ᧠᯳

ᓊ࣑䳼ѣᱥᓊ࣑൞ര։ቶ䜞॰ตᱴ㪍໔儎Ⲻ⧦䊗Ⱦཐ࠰⧦ӄቌ䀈Ƚᆊ⍔Ƚ㕰ਙȽ⋕
″ԛᴿࡐᙝ㓜ᶕ༺ެ䛱ตȾ
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Ƚ䚵ރ䱺ࣖᕥᴨᓊ࣑

1Ƚ䟽⭞⨹䶘ാ

2Ƚ䟽⭞ᯒാ

3Ƚ൞䘔䜞փ䇴䇗ਦᡌ⊿ཪᓝ

4Ƚ䚵ރ㷰ṉڅᗹ䖳㦭
уਾ⨼Ⲻ㔉ᶺ

c10-7 ᨆ儎㷰ṉ䘔ᕰᓜⲺ᧠᯳
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䇴䇗ਦ ᔶ⊿ཪᆊ ᯒാ

ਾ⨼Ⲻ㔉ᶺ

c10-7 ᨆ儎㷰ṉ䘔ᕰᓜⲺ᧠᯳
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ਂཪ㷰ḧ䘔φᢴ࠰ഴѣⲺ䭏䈥

¾ ᆊ⋗ᴿࣖᐛ㷰㓯δ⌞ᝅ

ᇔ㓵㲐㓵ε

¾ 㷰ḧѣ⇫с䗯㕎ф㻡䘔

Ԭ䀜䶘ሯ喆

¾ 㷰∃ㄥ㷰㓯ᓊքӄ㻡䘔

Ԭр㺞䶘δѣ⇫ޞ䜞ᤝޛε

¾ ാᰁੇ



机械设计基础
第十一章 齿轮传动

⺟ⱜ⢖⹅䄖⫔䁈᷉㪏䟻᷊
〛⮈⹅⧭䈌䓵Ⱀ⿐䁈䊛



Ֆࣞᙱ䇰

2

жȽՖࣞ㻻㖤൞ᵰಞѣⲺ֒⭞

䙕ᡌ໔䙕ࠅ .1

2. 䈹䙕

3. ᭯䘆ࣞᖘᕅ

4. ໔ཝ䖢⸟

䞃࠼䘆ࣞⲺՖ䙈ૂૂ࣑ࣞ .5

Ֆࣞ㻻㖤ᱥᵰಞⲺ䠃㾷㓺ᡆ䜞࠼θᵰಞⲺླඅȽᡆᵢфҁᇼ࠽
ީθਾ⨼䇴䇗Ֆࣞ㻻㖤ᱥᵰỦ䇴䇗ᐛ֒Ⲻ䠃㾷ᇯȾ

ՖࣞᱥᵰỦҁ䰪Ⲻ࣑ࣞՖ䙈δҕਥԛ䈪ሼᵰỦ࣑ࣞ䙐䗽ѣ
䰪ԁՖ䙈㔏㓾ㄥ䇴༽εȾ



ᑮ⭞Ⲻ䘆ࣞૂ࣑ࣞ৸ᮦ

1. Ֆࣞ∊ i
iωn1/n2

2. ഼ઞ䙕ᓜV
V=πd n/60/1000   m/s

3. Ֆࣞࣕ⦽ P
PωFhV/1000      KW

4. Ֆࣞ䖢⸟ T
Tω9.55h106 hP/n   N.mm

δঋփφPφKWθnφr/minε

3

Ֆࣞᙱ䇰



ӂȽՖࣞ㻻㖤Ⲻ࠼㊱

ᐛ֒⨼࠼φ

4

ᵢ䈴ぁѱ㾷ᆜҖᵰỦՖࣞ

Ֆࣞᙱ䇰



喵䖤ՖࣞᾸ䘦

5

喵䖤ՖࣞᱥᵰỦՖࣞѣᓊ⭞ᴶᒵ⌑Ⲻж〃Ֆࣞᖘᕅ

1Ƚ㓺ᡆ

жሯ喵䖤㓺ᡆⲺதਾࢥθኔ儎ࢥՖࣞȾ

2Ƚᐛ֒⨼

䶖䖤喵ҁ䰪ⲺதਾՖ䙈䘆ࣞૂ࣑ࣞȾ

жȽ㓺ᡆૂᐛ֒⨼



6

ӂȽՖࣞ⢯⛯

1ȽⷢᰬՖࣞ∊ᚈᇐθᱥެᒵ⌑ᓊ⭞Ⲻ䠃㾷ഖҁжȾ

2ȽՖࣞ᭾⦽儎θ0.98ԛрθਥ䗴0.99Ⱦሯཝࣕ⦽Ֆࣞ䠃㾷Ⱦ

3Ƚᐛ֒ਥ䶖ֵ⭞ስળ䮵θ1020ࡦᒪθ䖜䖼ૂ⸵ӋᵰỦ䠃㾷Ⱦ

4Ƚ㔉ᶺ㍝ࠇθфᑜՖࣞૂ䬴Ֆࣞ∊Ⱦ

5Ƚ䘸ᓊ㤹പཝθՖ䙈ࣕ⦽Ԅ1WЊᮦнkWθ഼ઞ䙕ᓜਥ䗴300m/sȾ

6Ƚ喵䖤ࣖᐛᰬ䴶㾷щ⭞Ⲻᵰᓀૂޭ࠶θᡆᵢ儎Ⱦ

7Ƚ㋴ᓜքᰬಠ丩ཝȾ

8Ƚу᱉⭞ӄ䖪䰪䐓䗽ཝⲺՖࣞȾ

喵䖤ՖࣞᾸ䘦
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пȽ࠼㊱

ԛ⑆ᔶ㓵喵䖤Ֆࣞᓊ⭞ᴶᒵθᵢㄖѱ㾷⹊ガ⑆ᔶ㓵喵䖤Ⲻ䇴䇗䇗㇍Ⱦ

2Ƚ喵䶘⺢ᓜ࠼Ѱφ

1Ƚ喵䖤Ⲻᐛ֒ᶗԬ࠼Ѱφ

䰣ᕅ喵䖤Ֆࣞ

ᔶᕅ喵䖤Ֆࣞ

ঀᔶᕅ喵䖤Ֆࣞ

䖥喵䶘喵䖤Ֆࣞ

⺢喵䶘喵䖤Ֆࣞ

δ+%6����ε

δHBS>350ε

㓺ਾ

喵䖤ՖࣞᾸ䘦
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Ƚ喵䖤ՖࣞⲺḽૂ㋴ᓜ

1 ȽGB1357ι87㿺ᇐ喵䖤⁗ᮦѰḽٲθঋփmm

2 Ƚ㋴ᓜ13࠼㓝θ0㓝ᴶ儎θ12㓝ᴶքȾ3~5Ѱ儎㋴ᓜ㓝θ6~8Ѱᑮ⭞㓝θ
9㓝Ƚ10~12㓝Ѱ䖹քૂք㋴ᓜ

ӊȽᆜҖ䠃⛯

1Ƚ喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ

2Ƚ喵䖤ՖࣞⲺ䇗㇍䖳㦭ૂ䖤喵Ⲻ᷆࠼࣑

3Ƚ喵䖤ՖࣞⲺ䀜ૂᕥᴨ⯨ࣩᕰᓜ䇗㇍

4Ƚ喵䖤ՖࣞⲺ৸ᮦ䘿ૂ㔉ᶺ䇴䇗

喵䖤ՖࣞᾸ䘦
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11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ

11-2 喵䖤ᶆᯏ✣༺⨼

11-3 喵഼ḧ喵䖤ՖࣞⲺ֒⭞࣑䇗㇍䖳㦭

11-4 喵഼ḧ喵䖤ՖࣞⲺ喵䶘䀜ᕰᓜ䇗㇍

11-5 喵഼ḧ喵䖤ՖࣞⲺ䖤喵ᕥᴨᕰᓜ䇗㇍

11-6 ᯒ喵഼ḧ喵䖤Ֆࣞ

11-7 ഼ḧ喵䖤ՖࣞⲺ䇴䇗

11-8 喵䖤Ⲻ㔉ᶺ䇴䇗

11-9 喵䖤ՖࣞⲺ⏜┇

喵䖤Ֆࣞ
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c11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ

喵䖤ՖࣞⲺཧ᭾ѱ㾷ਇ⭕൞䖤喵䜞࠼

ѱ㾷ཧ᭾ᖘᕅ

䖤喵ᣎᯣ

喵䶘⯨ࣩ⛯㲶

喵䶘⼞ᦕ

喵䶘㜬ਾ

喵䶘ງᙝᖘ

喵䶘ཧ᭾

喵։ཧ᭾

5〃㊱ශ
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1Ƚ䖤喵Ⲻᣎᯣ

1) ਇ⭕φ䖤喵Ѱᛢ㟸ặθᓊ࣑θ࠰ם㻸㓯θ
ਃགྷ֒⭞θ⯨ࣩᯣ㻸

ᑮਇ⭕൞喵ṯ䜞࠼δᕥᴨᓊ࣑ᴶཝθᴿᓊ࣑䳼ѣε

喵䖤ޞ喵ᣎᯣ

ᯒ喵䖤ቶ䜞ᣎᯣ

2) ধᇩφ⇷අᙝθᗻ亱䚵ރ

3) 䱨⋱᧠᯳φ

(1εࠅቅᓊ࣑䳼ѣθ໔ཝ喵ṯ഼䀈

(2εᨆ儎䙖㋴ᓜ

(3εਾ⨼䘿ᶆૂ✣༺⨼
㜼ᙝᶆᯏ䗽䖳ૂ࠱ߨ߫

c11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ

ⴤ喯ശḡ喯䖞 ᯌ喯ശḡ喯䖞
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2Ƚ喵䶘⯨ࣩ⛯㲶

ਇ⭕φ喵䶘䀜༺ӝ⭕㜿ࣞᗠ⧥䀜ᓊ࣑θਃགྷ֒

⭞θ࠰⧦⯨ࣩ㻸㓯θ㻸㓯ᢟኋθ䠇ኔ㝧㩳θᖘᡆ哱⛯

⣬ඇȾ

哱⛯ιᢟཝιཝ⡽ιᦕ՚

ধᇩφ喵ᖘඅιᥥࣞȽಠ丩ιՖࣞཧ᭾

⛯㲶փ㖤φ喵䶘㢸㓵څ喵ṯםδ䈛⛯༺ੂᰬதਾ喵ᮦ

䖹ቇθ䀜ᓊ࣑䖹ཝε

ѱ㾷ᖧଃഖ㍖䱨↘᧠᯳φ

1εф喵䶘⺢ᓜᴿީȾᨆ儎喵䶘⺢ᓜθਥࠅቅ⛯㲶Ⱦ

2ε䲃ք喵䶘㋍㌏ᓜȾ

3εਾ⨼䘿⏜┇⋯㋎ᓜȾ

⏜┇㢥ླⲺ䰣ᕅ䖥喵䶘ѱ㾷ཧ᭾ᖘᕅȾфᗠ⧥⅗
ᮦᴿީθኔ⯨ࣩཧ᭾θф┇ࣞ䙕ᓜᰖީ㌱Ⱦ

c11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ
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c11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ

3Ƚ喵䶘⼞ᦕ

ਇ⭕φ喵䶘䰪㩳ޛ⸸㋈Ƚ䫷ኇㅿ⼞ᯏᙝ
⢟䍞ᰬθֵ喵䶘⼞㮺Ⱦ

ধᇩφ喵ࠅ㮺ĺ䖤喵ᣎᯣχӝ⭕ಠ༦
ૂ䴽ࣞĺՖࣞཧ᭾

䱨⋱᧠᯳φ
1ε᭯⏜┇ૂᇼሷ
2ε᭯Ѱ䰣ᕅՖࣞ
3εᨆ儎喵䶘⺢ᓜ

ᔶᕅ喵䖤ՖࣞⲺѱ㾷ཧ᭾ᖘᕅ

⼞㋈⼞ᦕ

䐇ਾ⼞ᦕ

䐇ਾφ᯦Ⲻ喵䖤ࢥĮ㺞䶘ࣖᐛᴿжᇐ㋍㌏ᓜ

Į䖱䖳䐇ૂĮ㺞䶘䙆⑆ݿ⌷δ⍍ᴪᦘ⏜┇⋯ε

ĮѰҁⲺ↙ᑮ⼞ᦕࡑ䙖ᴿᶗԬ
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4Ƚ喵䶘㜬ਾ

ਇ⭕φ
儎䙕䠃䖳Ֆࣞѣιᬜ✣ཝιதਾ⛯儎ι
⏜┇ཧ᭾ιᗤጦቶ䜞㋎ਾιδ䖹䖥Ⲻ喵䶘ε
┇ࣞ᫋㻸ι⋵┇ࣞᯯੇⲺᶗ⣬ࡈ՚Ⱦ

⢯⛯φф┇ࣞ䙕ᓜᴿީθ䶔⯨ࣩཧ᭾θфᗠ
⧥⅗ᮦᰖީȾਇ⭕൞喵京Ƚ喵ṯㅿሯ䙕ᓜ
䖹ཝ༺Ⱦ

ধᇩφћ䠃Ⲻཧ᭾ҁжȾ
䱨↘᧠᯳φ
1εࠅቅ⁗ᮦθ䲃ք喵儎θࠅቇሯ┇ࣞȾ
2ε䟽⭞ᣍ㜬ਾ㜳࣑ᕰⲺᶆᯏ
3ε䘿⭞ࣖޛᶷুࣖࡸⲺ⏜┇⋯Ⱦ

儎䙕䠃䖳喵䖤Ֆࣞѱ㾷ཧ᭾

c11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ

儎儎ুⲺ䗯⮂⏜┇ᶗԬс㜳ф䠇ኔ
㺞䶘ᖘᡆ儎⓬⛯ौᆜਃᓊ㟒ⲺࣖࡸȾ
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5Ƚ䖤喵ງᙝᖘ

ਇ⭕φ喵䶘ᶆᯏ䖹䖥θք䙕䠃䖳δ䗽
䖳ћ䠃εૂ仇㑷ࣞⲺՖࣞ

ᴿњ〃߫φ
1εシ❬䗽䖳ሲ㠪᮪Ѡ䖤喵ਇ⭕↠ᯒȾ
2ε喵䶘ᶆᯏ⋵ᬜੇᯯ࣑⍷ࣞȾ

ধᇩφඅ↙⺤தਾȾ
䱨⋱᧠᯳φ
1εᨆ儎喵䶘⺢ᓜ
2ε䘿⭞ਾ䘸Ⲻ⏜┇⋯㋎ᓜ

喵䶘ਇ⭕уਥᚘ
གྷງᙝᖘ

c11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ
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ӂ Ƚ喵䖤ՖࣞⲺ䇴䇗ࡏ

ߩӄ喵䖤ՖࣞⲺཧ᭾ᖘᕅφ

1 䖥喵䶘䰣ᕅ喵䖤Ֆࣞφᑮഖ喵䶘⛯㲶㙂ཧ᭾θ᭻䙐ᑮݾ喵䶘䀜
⯨ࣩᕰᓜ䘑㺂䇴䇗θ❬θṗṮ喵ṯᕥᴨ⯨ࣩᕰᓜȾ

2 ⺢喵䶘䰣ᕅ喵䖤Ֆࣞφެ喵䶘䀜ᢵ䖳㜳࣑䖹儎θ᭻䙐ᑮݾ喵ṯ
ᕥᴨ⯨ࣩᕰᓜ䘑㺂䇴䇗θ❬θṗṮ喵䶘䀜⯨ࣩᕰᓜȾ

3 儎䙕䠃䖳喵䖤Ֆࣞφਥ㜳࠰⧦喵䶘㜬ਾθ᭻䴶ṗṮ喵䶘㜬ਾᕰᓜȾ

4 ᔶᕅ喵䖤Ֆࣞφެѱ㾷ཧ᭾ᖘᕅᱥ喵䶘⼞ᦕθ㙂ъ൞䖤喵⼞㮺ᖶ
ᖶՐਇ⭕䖤喵ᣎᯣȾ᭻θⴤࢃཐᱥ喵ṯᕥᴨ⯨ࣩᕰᓜ䘑㺂䇴䇗θᒬ
㘹㲇⼞ᦕⲺᖧଃሼ⁗ᮦ䘸ᖉ໔ཝȾ

c11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ
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11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ

11-2 喵䖤ᶆᯏ✣༺⨼

11-3 喵഼ḧ喵䖤ՖࣞⲺ֒⭞࣑䇗㇍䖳㦭

11-4 喵഼ḧ喵䖤ՖࣞⲺ喵䶘䀜ᕰᓜ䇗㇍

11-5 喵഼ḧ喵䖤ՖࣞⲺ䖤喵ᕥᴨᕰᓜ䇗㇍

11-6 ᯒ喵഼ḧ喵䖤Ֆࣞ

11-7 ഼ḧ喵䖤ՖࣞⲺ䇴䇗

11-8 喵䖤Ⲻ㔉ᶺ䇴䇗

11-9 喵䖤ՖࣞⲺ⏜┇

喵䖤Ֆࣞ
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c11-2 喵䖤ᶆᯏ✣༺⨼

жȽ喵䖤ᶆᯏ

δжε䘿Ⲻะᵢ㾷≸φ

1 喵䶘ᴿ䏩ཕⲺ⺢ᓜĂᣍ⛯㲶Ƚ㜬ਾȽ⼞ᦕㅿχ

2 喵㣥ᴿ䏩ཕⲺᕰᓜૂ丝ᙝĂᣍງᙝᖘȽ䖤喵ᣎᯣㅿχ

3 ޭᴿ㢥ླⲺᵰỦࣖᐛૂ✣༺⨼ᐛ㢰ᙝχ

4 ԭṲքȾ

δӂε䙖喵䖤ᑮ⭞ᶆᯏφ䫘Ƚ䬮䫷Ƚᴿ㢨䠇ኔȽ䶔䠇ኔᶆᯏ

1 䫘²45Ƚ20CrȽ40CrȽ20CrMnTiㅿ

2 䬮䫷²HT150ȽHT200ȽHT300ㅿ

3 ᴿ㢨䠇ኔ

4 䶔䠇ኔᶆᯏ²ງᯏȽቲ嗏ㅿ
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ӂȽ喵䖤ᑮ⭞Ⲻ✣༺⨼ᯯ⌋δ㺞11-1ε

c11-2 喵䖤ᶆᯏ✣༺⨼

1Ƚ㺞䶘␢⚡
㺞䶘␢⚡ж㡢⭞ӄѣ⻩䫘ૂѣ⻩ਾ䠇䫘Ⱦ㺞䶘␢⚡䖤喵ᖘуཝθਥу⼞喵θ喵䶘⺢ᓜਥ䗴52Њ

56HRCȾ喵䶘䀜ᕰᓜ儎θ㙆⼞ᙝླθ㙂喵㣥ᵠ␢⺢ԃᴿ䖹儎Ⲻ丝ᙝθ᭻㜳ᢵжᇐⲺ࠱ߨ䖳㦭Ⱦ

2Ƚ⻩␢⚡
⻩䫘Ѱ⻩䠅0.15%Њ0.25%Ⲻք⻩䫘ૂք⻩ਾ䠇䫘Ⱦ⻩␢⚡喵䶘⺢ᓜਥ䗴56Њ62HRCθ喵䶘

䀜ᕰᓜ儎θ㙆⼞ᙝླθ㙂喵㣥ԃؓᤷᴿ䖹儎Ⲻ丝ᙝθᑮ⭞ӄ࠱ߨ䖳㦭Ⲻ䠃㾷喵䖤ՖࣞȾ

3Ƚ䈹䍞δ␢⚡+儎ഔ⚡ε
ഔ⚡φሼ㔅䗽␢⚡ⲺᐛԬ䠃᯦ࣖ✣ࡦքӄсѪ⮂ᓜⲺ䘸ᖉᓜθؓж⇫ᰬ䰪൞グ≊ᡌ≪Ƚ⋯ㅿ

ԁ䍞ѣ߭পⲺ䠇ኔ✣༺⨼ᐛ㢰Ⱦ
䈹䍞ж㡢⭞ӄѣ⻩䫘ૂѣ⻩ਾ䠇䫘Ⱦ䈹䍞༺⨼喵䶘⺢ᓜу儎θ᭻ਥ൞✣༺⨼ԛ㋴࠽喵ᖘθъ൞ֵ

⭞ѣ᱉ӄ䐇ਾȾ

4Ƚ↙⚡
↙⚡㜳⎾䲚ᓊ࣑Ƚ㓼ौᲬ㋈Ƚ࣑᭯ᆜᙝ㜳ૂࢀ࠽ᙝ㜳ȾᵰỦᕰᓜ㾷≸у儎Ⲻ喵䖤ਥ⭞ѣ⻩䫘↙⚡

༺⨼Ⱦδ࠰⚿グ߭θ߭প䙕ᓜքӄ␢⚡ε

5Ƚ≤
≤ᱥж〃ौᆜ✣༺⨼Ⱦ≤у߃䘑㺂ެԌ✣༺⨼Ⱦഖ≤ौ༺⨼ᓜքθ喵Ⲻᖘቅθഖ↚䘸⭞ӄ

䳴ԛ⼞喵Ⲻ൰ਾθׁྸ喵䖤Ⱦ
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㧭ᗍ䖥喵䶘ᯯ⌋δ+%6ŏ���εθ↙⚡ᡌ䈹䍞

ᖉཝቅ喵䖤䜳ᱥ䖥喵䶘ᰬθ㘹㲇ࡦቅ喵䖤喵ṯ䖹㮺θᕥᴨᕰᓜ䖹քθъ
䖳⅗ᮦ䖹ཐθᑮ䟽⭞ቅ喵䖤䈹䍞θཝ喵䖤↙⚡θֵቅ喵䖤⺢ᓜ∊ཝ喵䖤儎
HBSω30Њ50Ⱦ

㧭ᗍ⺢喵䶘ᯯ⌋δHBSϊ350εθ᮪։␢⚡θ㺞䶘␢⚡θ⻩␢⚡θ≤ौ༺⨼ㅿȾ

⺢喵䶘喵䖤Ⲻᢵ䖳㜳࣑䖹ᕰθռ䴶щ䰞䇴༽⼞喵θᑮ⭞ӄ㾷≸㔉ᶺ㍝ࠇ
ᡌ⭕ӝ䠅ཝⲺ喵䖤Ⱦ⺢喵䶘喵䖤Ֆࣞᱥᖉࢃਇኋ䏁ࣵθਥԛ㘹㲇䘿⭞Ⱦ

⺢喵䶘Ⲻࣖᐛᯯ⌋φ

1ε㺞䶘༺⨼ ι⼞ࢀ䗴4ࡦЊ5㓝㋴ᓜθᡆᵢ儎Ⱦ

2ε⭞⺢ᓜ儎Ⲻࣖޭ࠶ᐛθ䗴7Њ8㓝㋴ᓜθᡆᵢքȾ

c11-2 喵䖤ᶆᯏ✣༺⨼
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11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ

11-2 喵䖤ᶆᯏ✣༺⨼

11-3 喵഼ḧ喵䖤ՖࣞⲺ֒⭞࣑䇗㇍䖳㦭

11-4 喵഼ḧ喵䖤ՖࣞⲺ喵䶘䀜ᕰᓜ䇗㇍

11-5 喵഼ḧ喵䖤ՖࣞⲺ䖤喵ᕥᴨᕰᓜ䇗㇍

11-6 ᯒ喵഼ḧ喵䖤Ֆࣞ

11-7 ഼ḧ喵䖤ՖࣞⲺ䇴䇗

11-8 喵䖤Ⲻ㔉ᶺ䇴䇗

11-9 喵䖤ՖࣞⲺ⏜┇

喵䖤Ֆࣞ
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c11-3 喵഼ḧ喵䖤ՖࣞⲺ֒⭞࣑䇗㇍䖳㦭

жȽ䖤喵᷆࠼࣑

ḽѣᗹ䐓ᆿ㻻θ൞㢸⛯C༺தਾθㆶौٽ䇴φ

1Ƚ у䇗喵䶘ᬜ࣑

2 Ƚ⭞䳼ѣ䖳㦭δ䳼ѣӄC⛯εԙᴵ࠼ᐹ䖳㦭θ

φ喵䶘֒⭞࣑ӻᴿ⌋ੇ࣑Fn

഼ઞ࣑

ᖺੇ࣑

࣑ੇ⌊

1

12
d
TFt  

Dtantr FF  

Dcos
t

n
F

F  

T1 : ቅ喵䖤䖢⸟δN · mm)

P : 喵䖤Ֆ䙈ࣕ⦽δkWε

n1 : ቅ喵䖤䖢䙕δr/minε

d1 : ቅ喵䖤࠼ᓜ഼ᖺδmmε

D 䀈࣑ু :

𝑇 = 9.55 × 10 (N · mm)
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֒⭞ӄѱȽԄࣞ䖤рሯ࣑Ⲻཝቅૂᯯੇީ㌱φ

֒⭞ӄѱȽԄࣞ䖤рⲺሯ࣑ൽཝቅㅿθᯯੇਃ

⌞ᝅφ

1. ѱࣞ䖤рFtᱥ䱱࣑θф࣑֒⭞⛯Ⲻ഼ઞ䙕ᓜᯯੇ
ਃχԄࣞ䖤рFtᱥ傧࣑ࣞθф࣑֒⭞⛯Ⲻ഼ઞ䙕ᓜᯯ
ੇੂȾ

2. Fr ⲺᯯੇфதਾᯯᕅᴿީθሯӄཌதਾθѱȽԄࣞ
䖤рⲺᖺੇࡡ࠼࣑ੇ㠠Ⲻ䖤ᗹȾ

c11-3 喵഼ḧ喵䖤ՖࣞⲺ֒⭞࣑䇗㇍䖳㦭

Fn2

Ft2

Fr2

Ft1

Fn1Fr1
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1  ѿ䖳㦭 ⭧仓ᇐࣕ⦽䇗㇍Ⲻ䖳㦭θу㜳ਃ᱖ⵕᇔՖࣞ߫Ⱦ

2  䇗㇍䖳㦭 㘹㲇䖳㦭㌱ᮦᖧଃഖ㍖ᗍࡦⲺ䖳㦭θ䮵ᵕᇔ䐫ૂ⹊ガᙱ㔉࠰θ
ᖧଃ䖳㦭㌱ᮦⲺഖ㍖ѱ㾷ᴿԛсࠖᯯ䶘φ

c11-3 喵഼ḧ喵䖤ՖࣞⲺ֒⭞࣑䇗㇍䖳㦭

1ε㘹㲇喵䖤தਾᡶ༺ཌ䜞ഖ㍖ᕋ䎭䱺ࣖࣞ䖳㦭ᖧଃⲺ
㌱ᮦȾѱ㾷фࣞᵰૂᐛ֒ᵰⲺᐛ֒⢯ᙝᴿީȾ

2ε⭧ӄᆿ㻻ૂ㔉ᶺуሯ〦ሲ㠪䖳㦭⋵喵ᇳ࠼ᐹуൽश
ᕋ䎭Ⲻ䖳㦭⌘ࣞȾ

3ε⭧ӄ喵䖤Ⲻ䙖䈥ᐤӝ⭕Ⲻะ㢸䈥ᐤሲ㠪ՖࣞⲺ䖳
㦭⌘ࣞȾ

4ε喵䖤ՖࣞⲺ䠃ਾᓜуѰ1ҕужᇐѰ᮪ᮦθ䘏ሼሲ
㠪ሯ喵ҁ䰪䖳㦭࠼䞃уൽशθᕋ䎭䖳㦭⌘ࣞȾ

KA

Kv

Kβ

Kɑ

(ะ഼喵䐓)

ѰӶѾϋ
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р䘦ഖ㍖ਥԛ⭞жѠδࣞε䖳㦭㌱ᮦK㔕ж㺞⽰Ⱦ
൞ᴿӑᮏᶆѣሼ䘏ӑഖ㍖࠼㓼࠼Ѱ4৸ᮦ㺞䗴θφ

䇗㇍䖳㦭ѰFncࡏ䇴ѿ䖳㦭ѰFnθٽ

nnc KFF  

DEX KKKKK A 

c11-3 喵഼ḧ喵䖤ՖࣞⲺ֒⭞࣑䇗㇍䖳㦭

KA ±ֵ⭞㌱ᮦ
Kv ±ࣞ䖳㌱ᮦ
Kβ ±喵ੇ䖳㦭࠼ᐹ㌱ᮦ
Kɑ ±喵䰪䖳㦭࠼䞃㌱ᮦ
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11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ

11-2 喵䖤ᶆᯏ✣༺⨼

11-3 喵഼ḧ喵䖤ՖࣞⲺ֒⭞࣑䇗㇍䖳㦭

11-4 喵഼ḧ喵䖤ՖࣞⲺ喵䶘䀜ᕰᓜ䇗㇍

11-5 喵഼ḧ喵䖤ՖࣞⲺ䖤喵ᕥᴨᕰᓜ䇗㇍

11-6 ᯒ喵഼ḧ喵䖤Ֆࣞ

11-7 ഼ḧ喵䖤ՖࣞⲺ䇴䇗

11-8 喵䖤Ⲻ㔉ᶺ䇴䇗

11-9 喵䖤ՖࣞⲺ⏜┇

喵䖤Ֆࣞ
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ᕰᓜ䇗㇍Ⲻࡏ

⭧ཧ᭾ᖘᕅ⺤ᇐᕰᓜ䇗㇍ᇯȾж㡢䰣ᕅ喵䖤Ֆ
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䖟喯䶒 ⺜喯䶒 

ሩ〠ᐳ㖞 0.8~1.4 0.4~0.9 
䶎ሩ〠ᐳ㖞 0.6~1.2 0.3~0.6 
ᛜ㟲ᐳ㖞 0.3~0.4 0.2~0.25 
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δѣᗹ䐓εθ❬㔅僂䘿mω(0.01~0.02)a,ᡌݾZ1
Ő���a��θ㇍࠰⁗ᮦᒬḽٲȾ

2ε䖥喵䶘䰣ਾ喵䖤Ֆࣞθж㡢ቅⲺmθཝⲺZ1δ໔ཝ䠃
ਾᓜθՖࣞᒩどχ䲃ք喵儎θࠅቅ┇ࣞ䙕ᓜθᨆ儎ᣍ㜬ਾ
㜳࣑εȾ൞࣑ࣞՖࣞѣPŐ���a���PPθmжᇐḽٲȾ

3εᕥᴨ䇴䇗θ䖹ቅⲺZ1ω17Њ20θࠅቅተሮȾ

4εሯᔶᕅՖࣞθᕥᴨ䇴䇗mθ䘎໔ཝ10Њ15α

ᕥᴨ⯨ࣩᕰᓜφ

䀜⯨ࣩᕰᓜφ

mm2131
2 2.51. ( )
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䀈D࣑ᓜ഼ু࠼.2

D໔ཝθ喵ṯ໔ࣖθᴨ⦽ঀᖺ໔ཝθᕥᴨૂ䀜ᕰᓜᨆ儎θ
ռᱥFrҕ໔ཝθ䖪ᢵ䖳㦭໔ཝȾ

ж㡢20o θ㡠グ喵䖤ᴿ25oȾ

3.喵ᮦ∊u

ঋ㓝Ֆࣞᰬθ喵ᮦ∊Xŏ�Ⱦ㘹㲇㔉ᶺૂስળ䰤从Ⱦ

4.㷰ᰁ䀈E

഼ḧ喵䖤ж㡢8oЊ15o θӰᆍ喵䖤ਥ25ࡦoЊ30oȾ

c11-7 ഼ḧ喵䖤ՖࣞⲺ䇴䇗

ᖺੇ࣑ Dtantr FF  

䖪ੇ࣑ Etanta FF  
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5.喵ᇳ㌱ᮦId

ᖉd1жᇐᰬθIdཝθࡏ喵ᇳbҕཝφ䖳㦭⋵喵ᇳ࠼ᐹуൽȾ

ؓ䇷㻻䞃㋴ᓜθb1ωb2ηδ5Њ10ε

c11-7 ഼ḧ喵䖤ՖࣞⲺ䇴䇗

1d
b

d  I

喯䖞ሩҾ䖤Ⲵս㖞 
喯䶒⺜ᓖ 

䖟喯䶒 ⺜喯䶒 

ሩ〠ᐳ㖞 
䶎ሩ〠ᐳ㖞 
ᛜ㟲ᐳ㖞 

0.8~1.4 
0.6~1.2 
0.3~0.4 

0.4~0.9 
0.3~0.6 

0.2~0.25 
 

 

ḛ㺞⺤ᇐId



53

11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ

11-2 喵䖤ᶆᯏ✣༺⨼

11-3 喵഼ḧ喵䖤ՖࣞⲺ֒⭞࣑䇗㇍䖳㦭

11-4 喵഼ḧ喵䖤ՖࣞⲺ喵䶘䀜ᕰᓜ䇗㇍

11-5 喵഼ḧ喵䖤ՖࣞⲺ䖤喵ᕥᴨᕰᓜ䇗㇍

11-6 ᯒ喵഼ḧ喵䖤Ֆࣞ

11-7 ഼ḧ喵䖤ՖࣞⲺ䇴䇗

11-8 喵䖤Ⲻ㔉ᶺ䇴䇗

11-9 喵䖤ՖࣞⲺ⏜┇

喵䖤Ֆࣞ



c11-8 喵䖤Ⲻ㔉ᶺ䇴䇗

54

喵䖤Ⲻ㔉ᶺ䇴䇗

δ1ε喵䖤䖪

ྸ഼᷒ḧ喵䖤喵ṯ഼ࡦ䭤″ᓋ䶘Ⲻᖺੇ䐓⿱ e d 2.5mθࡏ
ਥሼ喵䖤ф䖪ڐᡆж։θ〦Ѱ喵䖤䖪Ⱦ
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(2) ᇔᗹᕅ喵䖤

ᖉda d200mmθъe>2.5mθࡏ
ਥڐᡆᇔᗹᕅȾ

c11-8 喵䖤Ⲻ㔉ᶺ䇴䇗

(3) 㞯ᶵᕅ喵䖤

ᖉda d500mmᰬθѰҼࠅቇ䍞䠅ૂ㢸㓜ᶆᯏθ
䙐ᑮ䟽⭞㞯ᶵᕅ㔉ᶺȾተሮ߃ཝж⛯Ⲻθҕ
ਥ䟽⭞ᆊᶵᕅȾ
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(4) 䖤䗆ᕅ喵䖤

ᖉda=400~1000mmᰬθཐ
䟽⭞䖤䗆ᕅⲺ䬮䙖㔉ᶺȾ

c11-8 喵䖤Ⲻ㔉ᶺ䇴䇗

(6) ❀ᕅ喵䖤

ঋԬ⭕ӝ㙂ተሮ䗽ཝθ৾уӄ
䬮䙖Ⲻ喵䖤θਥ䟽⭞❀㔉ᶺȾ

(5) 䮬ྍᕅ喵䖤

ཝᖺⲺ喵䖤θѰ㢸ⴷᶆ
ᯏθਥ䟽⭞䮬ྍᕅ喵ാ㔉
ᶺȾ䫘喵ാ䮬ྍ൞䖤㣥рȾ
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11-1 喵䖤ՖࣞⲺཧ᭾ᖘᕅૂ䇴䇗ࡏ

11-2 喵䖤ᶆᯏ✣༺⨼

11-3 喵഼ḧ喵䖤ՖࣞⲺ֒⭞࣑䇗㇍䖳㦭

11-4 喵഼ḧ喵䖤ՖࣞⲺ喵䶘䀜ᕰᓜ䇗㇍

11-5 喵഼ḧ喵䖤ՖࣞⲺ䖤喵ᕥᴨᕰᓜ䇗㇍

11-6 ᯒ喵഼ḧ喵䖤Ֆࣞ

11-7 ഼ḧ喵䖤ՖࣞⲺ䇴䇗

11-8 喵䖤Ⲻ㔉ᶺ䇴䇗

11-9 喵䖤ՖࣞⲺ⏜┇

喵䖤Ֆࣞ



c11-9 喵䖤ՖࣞⲺ⏜┇

58

喵䖤ՖࣞᰬθதਾⲺ喵䶘䰪ᢵᖾཝু࣑θ৾ᴿሯ┇ࣞθ

ᡶԛᗻ亱䘑㺂⏜┇Ⱦ

⏜┇⋯䲚ࠅቅᬜθ䘎ਥԛᮙ✣Ⱦ

ᔶᕅૂঀᔶᕅ喵䖤Ֆࣞθഖ䙕ᓜքθж㡢ᱥӰᐛᇐᵕࣖ⋯ᡌ൞

喵䶘⎸ᣯ⏜┇㜸Ⱦ

䰣ᕅ喵䖤Ֆࣞѣθ⏜┇ᯯᕅߩӄ喵䖤Ⲻ഼ઞ䙕ᓜXȾ
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ᖉXd12m/sᰬθਥ䟽⭞⎮⋯⏜┇Ⱦ

ളᇬᇐҼщ䰞Ⲻ喵䖤⏜┇⋯Ⲻḽθਥṯᦤᐛ֒㾷≸䘿⭞Ⱦ

c11-9 喵䖤ՖࣞⲺ⏜┇

ᖉX>12m/sᰬθуᇒ䟽⭞⋯
⊖⏜┇θਥ䟽⭞௭⋯⏜┇Ⱦ

¾ ഼ઞ䙕ᓜ䗽儎,喵䖤рⲺ⋯ཝ
ཐ㻡⭟࠰ৱ㙂䗴уࡦதਾ॰;

¾ ᨻ⋯䗽ӄ◶⛾,ֵ⋯Ⲻॽ໔
ࣖ,ᒬ䲃քެ⏜┇ᙝ㜳;

¾ Րᨻ䎭ᓋ⊿⏶Ⲻᵸ䍞,ࣖ䙕
喵䖤Ⲻ⼞ᦕȾ

¾ ᴶླ䟽⭞௭⋯⏜┇,⭞⋯⌫ሼ
⏜┇⋯௭ࡦதਾ॰Ⱦ

¾ ཝ喵䖤⎮Ӱ⋯⊖жᇐⲺᓜθ喵䖤
䘆䖢ᰬቧᣀ⏜┇⋯ᑜࡦதਾ॰χ

¾ ੂᰬθ喵䖤ሼ⏜┇⋯⭟ࡦрθ
ٕԛᮙ✣Ⱦ
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机械设计基础
第十六章 滚动轴承
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