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ѿȁ  

1ȁ ↓₮ ̆ ҩ ῏ ̆

ῃ ת Ҋ ᶏ ӥ ̕ 

2ȁ ̂ ֲ ԋ ҈ҩ̃̕  

3ȁ   Ṥ ̆Ӟ ҉ҍ ̕ 

4ȁ Ҭ Ḡ ת ,Ҍ ᶏ ԍ 24V Ḥ ᾧץ ת . 

҈ȁ  

1. ҍ  

2.  

3.  

4.  

5. ҍ  

№ ̕ ᵣᴪ 
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实验一、信号产生与处理 

̔  

⅞ ̔2--4  

ѿȁ  

1ȁԅ ᴆ֟ ꞉ Ḥ ץ̆ ₱ ⱳ Ȃ 

2ȁԅ ⱴ ȁ ⱳ Ḥ Ȃ 

ԋȁ ῤ  

1ȁ֟ ңҩ ̂0.4̃ Ḥ ̂₱ ̃ ѿ ̕ 

2ȁ ̂Ҍⱴ ȁ ȁ ̃ ѿ ̕ 

3ȁⱴ ̕ ⱳ ѿ Ȃ 

4ȁ ̔ⱴҌ Ḥ ̕ⱴҍҌⱴ ≢ Ȃ 

҈ȁ ҍת  

ᴆ LabVIEW Ȃ 

ȁ  

1ȁ₱ Ȃ 

2ȁ Ҭ Һ Ȃ 
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实验二、振动信号的采集及保存： 

̔  

⅞ ̔2--4  

ѿȁ  

1ȁԅ USB6009 ̆ ₱ ᶏ Ȃ 

2ȁԅ ∆ № Ȃ 

ԋȁ ῤ  

1ȁ USB ꜚḤ ̆ 10000̆ 10000hz̕

Ḡ ҍ Ȃ 4 ҩ Ḥ . 

2ȁ Ḡ Ḥ ⱴ̕ ̕ ⱳ ṿ ṿȂ 

҈ȁ ҍת  

ᴆ LabVIEW ̆USB6009 ⱳ ̆ ꜚ ̆ⱴ

ᴰ Ḥ Ȃ 

ȁ  

1ȁ Ȃ 

2ȁ Ҭ Һ Ȃ 
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实验三  二自由度系统各阶固有频率及主振型的测定 

̔  

⅞ ̔2--4  

ѿȁ  

1ȁ ᴪ ῍ ԋ Ȃ 

2ȁ ԋ Ȃ 

3ȁ ҍ Ȃ 

ԋȁ ҍת  

ꜚҍ └ Ȃ ̂JZF-1 Ȃ̃ ת

̂SCZ2-3 Ȃ̃ Ḥ ̂SJF-3 ̃; ңҩ̂1kg ҍ 2kg ѿҩ̃̆ ⱬ

ѿҩ̆ң Ҝ ѿ ̆ Ҝ₴ѿ Ȃ 

23-1  ԋ ꜚ  

҈ȁ  

ԋ 23-1 ң̆ҩ Am ȁ Bm ҹ m̂

Ҭ ̃̆ Ҝ ⱬ ץ ׆̆ ѿҩ ҉ Ҭ

ꜚ ̆Ҍ Ҝ ̆Ḃ ԋ

̆ΐ ңҩ Ȃ ⱬᵬ Ҋ̆ ꜚ̆ ꜚ ңҩҺ

ⱴȂ ԍ ѿ ̆ ꜚ ѿ

Һ ̆ ѿ ץ Ҍ Ȃ 

̆ ̆ᶏ ₮ ғ

ṿ ⌠ ̆ ѿ Ȃ ꜚ ̆ңҩ Ҭ

ꜚ Ҋץ ̔ 

    0 KXXM   

ῒҬ ҹ̔ m

m
M

0

0


 

ⱬ

L/3 L/3L/3

Am Bm



 6 

↨ ҹ̔ 21

123

/6/3

/3/6











L

T

LTLT

LTLT
K

 

ᵝ ҹ̔ 2

1

x

x
X 

 

ѿ ҹ̔ mL

T3
1 

            mL

T
f

3

2

1
1




 

ԋ ҹ̔ mL

T9
2 

            mL

T
f

9

2

1
2




 

҉ץ Ҭ̆ Ҭ m 0.0045kğ Ҝ ⱬ T ̂  Ñ̆ Ҝ L 0.625mȂ

Һ  ,iA  2,1i №≢ҹ

 
1

1
1




A

ץ

 
1

1
2




A

̆ 26-2Ȃ 

 

̂ã                    ̂b̃ 

23-2  ԋ ѿ Һ ̂ã ԋ Һ ̂b̃ 

ȁ  

1. ῀ Ḥ ₮ ̆ ‰ῒҬᴋѿҩ ̆

Ḡ ѿ ̂8ĺ10mm̃̆ ᶏ ꜚ ҍ Ҍ Ȃ 

2. 1kg 2kg Ҝ ⱬT ̆ ⱬ ԅ Ȃ 

3. Ḥ ̆ ⱴ ֜ ⱬ̆ᶏ ֟ ꜚ̆

Ḥ ₮ ץ ̆ Ҍ Ȃ 

4. ᵞ⌠ ̆ ⌠ ₮ 23-2̂ã ѿ ғ

̆ Ḥ ѿ 1f Ȃ ̆

⌠ 23-2̂b̃ ԋ ԋ 2f Ȃ 

ԓȁ ҍ№  

1. ̆↓₮Ҍ ⱬҊ ṿҍ ṿȂ 

2. ₮ ⌠ ԋ ̆ Ȃ 

3. ҍ ̆№ ֟ Ȃ 
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实验四  多自由度系统各阶固有频率及主振型的测定 

̔  

⅞ ̔2--4  

ѿȁ  

1ȁ ᴪ ῍ ҈ Ȃ 

2ȁ ҈ Ȃ 

3ȁ ҍ Ȃ 

ԋȁ ҍת  

ꜚҍ └ Ȃ ̂JZF-1 Ȃ̃ ת

̂SCZ2-3 Ȃ̃ Ḥ ̂SJF-3 ̃̕ ңҩ̂
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ῒҬ ҹ̔
m

m

m

M

00

00

00



 

↨ ҹ̔
211

121

112
4








L

T
K

 

ᵝ ҹ̔ 3

2

1

x

x

x

X 

 

ѿ ҹ̔ mL

T
531.11 

            mL

T
f

2

531.1
1 

 

ԋ ҹ̔ mL

T
828.22 

           mL

T
f

2

828.2
2 

 

҈ ҹ̔ mL

T
695.33 

           mL

T
f

2

695.3
3 

 

҉ץ Ҭ̆ Ҭ m 0.0045kğ Ҝ ⱬ T ̂  Ñ̆ Ҝ L 0.625mȂ

Һ  ,iA  3,2,1i №≢ҹ

 

1

2

1

1





A

̆

 

1

0

1

2





A

ץ̆

 

1

2

1

3







A

̆

24-2Ȃ 

̂ã                   ̂b̃                    ̂c̃ 

24-2  ԋ ѿ Һ ̂a ȁ̃ԋ Һ ̂b̃ ҈ Һ ̂c̃ 

ȁ  

1. ῀ Ḥ ₮ ̆ ‰ ҉ ѿҩ

̂ 24-1̃̆ Ḡ ѿ ̂8ĺ10mm̃̆ ᶏ ꜚ ҍ Ҍ

Ȃ 

2. 1kg 2kg Ҝ ⱬT ̆ ⱬ ԅ Ȃ 

3. Ḥ ̆ ⱴ ֜ ⱬ̆ᶏ ֟ ꜚ̆

Ḥ ₮ ץ ̆ Ҍ Ȃ 

4. ᵞ⌠ ̆ ⌠ ₮ 24-2̂ã ѿ ғ
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̆ Ḥ ѿ 1f Ȃ ̆

⌠ 24-2̂b ȁ̃̂ c̃ ԋȁ҈ ԋȁ҈ 2f ȁ 3f Ȃ 

ԓȁ ҍ№  

1. ̆↓₮Ҍ ⱬҊ ṿҍ ṿȂ 

2. ₮ ⌠ ҈ ̆ Ȃ 

3. ҍ ̆ԋ ѿ ̙№ ֟

Ȃ 
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实验五  悬臂梁各阶固有频率及主振型的测定 

̔  

⅞ ̔2--4  

ѿȁ  

1ȁ ᴪ ῍ ᵣ ꜚ Ȃ 

2ȁ № ꜚ Һ Ȃ 

3ȁ ҍ Ȃ 

ԋȁ ҍת  

ꜚҍ └ Ȃ ̂JZF-1 Ȃ̃ ת

̂SCZ2-3 Ȃ̃ Ḥ ̂SJF-3 ̃̕ ⱬ ѿҩ̆ Ҝ₴ѿ ̆ ѿ

̆ ѿ Ȃ 

25-1  ᵣ ꜚ  

҈ȁ  

ꜚ 25-1 Ȃ ѿҩ

ᵣ̆ΐ ҩ ̆ ҩ Һ Ȃ ѿ ’Ҋ̆

ꜚ ҩҺ ⱴȂ ⱴѿҩ ⱬ̆ῒ

ԍ ̆ ᴪ֟ ῍ ̆ ԍ ѿ ꜚ

Ạ ѿ Һ ̆ ῒז ץ Ҍ Ȃ 

῍ Һ ̆ ⱬ ̆ᶏ ₮

ғ ꜚ ṿ ⌠ ̂֟ ῍ ̃̆ ץ ҹ

Ȃ ῏ױֲ̆҉ ᵞ ₃ Һ ̆

῍ ѿȁԋȁ҈ Ȃ 

ꜚ ̆ ꜚ ҹ̔ 

L

L/4 b

h
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     A

EJ

L
f

2

5.17


     ̂Hz̃ 

Ҭ̔ 

L 0.0045kgȂ 

E 2Τ10
6
 kg/cm

2Ȃ 

 0.0078kg/cm
3Ȃ 

    J ̂    ̃cm
4Ȃ 

ꜚ ӊ ҹ 321 :: fff 1̔6.25̔17.5̆ ꜚ ѿȁ

ԋȁ҈ 25-2 Ȃ 

̂ã                ̂b̃                ̂c̃ 

25-2  ꜚ ѿ Һ ̂a ȁ̃ԋ Һ ̂b̃ ҈ Һ ̂c̃ 

ȁ  

1. L/4 ҹ ̆ ‰ ̆Ḡ ∆ ̂6ĺ

8mm Ȃ̃ 

2. ῀ Ḥ ₮ ̆ Ḥ ̆

ⱴ ֜ ⱬ̆ᶏ ֟ ꜚ̆ Ḥ ₮ ץ

̆ Ҍ Ȃ 

3. Ḥ ̆ᶏ ᵞ⌠ ⱴ̆ ⌠ ₮ 25-2̂ã

ѿ ғ ̆ Ḥ ѿ

1f Ȃ ⌠ѿ ̆ ץ Ḥ ₮ⱳ ̆

ⱬ ’Ȃ 

4. ꜚ ԋȁ҈ Ȃ 

ԓȁ ҍ№  

1. ̆↓₮ ṿҍ ṿȂ 

2. ₮ ⌠ ꜚ ̆ Ȃ 

3. ҍ ̆ԋ ѿ ̙№ ֟

Ȃ 
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实验六  中心固定圆盘各阶固有频率及主振型的观察 

̔  

⅞ ̔2--4  

ѿȁ  

1ȁ ᴪ ῍ Ҭ ꜚ Ȃ 

2ȁ № ꜚ ꜚ Ȃ 

3ȁ ҍ Ȃ 

ԋȁ ҍת  

ꜚҍ └ Ȃ ̂JZF-1 Ȃ̃ ת

̂SCZ2-3 Ȃ̃ Ḥ ̂SJF-3 ̃̕ ⱬ ѿҩ̆ ѿ ̆

Ȃ 

26-1  Ҭ ꜚ  

҈ȁ  

    Ҭ ȁ ꜚ 26-1 Ȃ

ꜚ ̆ ꜚ ѿҩȁԋҩȁ҈ҩ ̆ ꜚ

Ҭ̆ ᵝ ̂ ̃ҹ Ȃ ӊ ̆ ѿ ȁԋ ȁ҈ №

̆ ꜚ Ҭ̆ ᵝ ̂ ̃Ӟҹ Ȃ ꜚ

₃ 26-2 ̆ Ҭ ̆ ҩ ҹ

m̆ ҩ ҹ nȂ 

R

R'
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26-2  Ҭ ꜚ  

    ԍҬ ȁ ꜚ̆ ᵣ ꜚ ῒ

ҹ̔ 

     h

D

R

a
f

2

2

2


 

Ҭ̔ 

R 0.1mȂ 

 0.0078kg/cm
3Ȃ 

h ̂    ̃mȂ 

ῤ 'R 0.01mȂ 

    ↨  2

3

112 


Eh
D

̂N/m Ȃ̃ 

E 2Τ10
6
 kg/cm

2Ȃ 

   0.3Ȃ 

a Ҋ ṿ̂R’/R=0.1̃̔  

n 1 2 3 4 5 

m=0 1.865 2.7313 3.5285 4.6729 5.7875 

ꜚ ҩ ̆ ҩ Һ Ȃ ѿ

’Ҋ̆ ꜚ ҩҺ ⱴȂ ⱴѿҩ

ⱬ̆ῒ ԍ ̆ ᴪ֟ ῍ ΐ

ԍ ѿ ꜚ ̆ ѿ Һ ̆ ῒז

ץ Ҍ Ȃ ῍ ꜚ Һ ̆
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̆ Ҍ Ȃ 

3. Ḥ ̆ᶏ ᵞ⌠ ⱴ̆ ץ ⌠ ҉ ᵝ

ҹ ׆̆ ̆ Ȃ ⌠ ̆ Ḥ

Ȃ ץ ⌠

Ȃ ԍ 1000Hz Ҋ̆ץ ץ Ҍ⌠ Ȃ 

ԓȁ ҍ№  

1. ̆↓₮ ṿҍ ṿȂ 

2. ₮ ⌠ ̆ Ȃ 

3. ҍ ̆ԋ ѿ ̙№ ֟

Ȃ 

4.№ № Ȃ 

5. Ҋ ѿ ̆ ң ’Ҋ ѿ

̙ ѿҩҍ ṿ  
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实验七  主动隔振实验 

̔  

⅞ ̔2--4  

ѿȁ  

1ȁ Һꜚ Ȃ 

2ȁ Һꜚ Ȃ 

3ȁ ᴪ ȁ Һꜚ Ȃ 

27-1  Һꜚ  

ԋȁ ҍת  

ꜚҍ └ ȂẒ Ȃ SCZ2-3̂ת

Ȃ̃ ꜚ ᴰ ̂ZG-1 Ȃ̃ ꜚ№ ᴆȁ Ȃ 

҈ȁ  

Һꜚ 27-1 ȂẒ ̆ ꜚ

ȁ ᴰ⌠ ȂҺꜚ ̆ᶏ ꜚ ⁞ Ῥᴰ

₮ ׆̆ ⁞ ꜚ ̆ Һꜚ Ӟ ҹ

ꜚⱬ Ȃ 

     E Ȃ  ӈҹ 

    12 / FF  

Ҭ 1F ҹ ╠ᴰ ⱬ ̆ 2F ҹ ᴰ ⱬ Ȃ ҉ Һ̆ꜚ

⌠ꜚ ̆ ̆ Ȃ Ҭ̆

Һꜚ ̆ΐᵣ ң ̔ 

̂1̃ Һꜚ 2f ȁ  1f ̔ 

ᴰ

ת

Ẓ
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 

   2
22

2

21

21











 

Ҭ    2

1ln
2

1

A

A


 

ץ                    21 / ff  

̂2̃ ╠ ṿ 1A ȁ 2A ̔ 

    2

1

A

A


               E ӈҹ:      %1001  E  

    20   ̆ 1 ̆ 12 AA  ̆ Ҍ ᵬ Ȃ

ԍ 1 ̆ 21 ff  ₮̆ ῍ Ȃ̓̀ ̆ ᵣ Ҍ ᵬ̆ 2.18.0 

ҹ῍ ̆ ̆ 2 ̆ ⌠ ᵬ ̆

ṿ ԍ 1Ȃ ̆ ⌠Һꜚ ̆ 2f

2/ 21 ff Ȃ 

    2/ 21 ff ̆ ṿ Ҍ ⱴ ⁞ ̆

Ȃᵖ 21 / ff ̆ ̆ ᵬ ̆

ԅ ᵣ ̆ ᶏ ̂ Ȃ̃ ѿ ̆

5/ 21 ff ̆  Ҍ ̆ ᶏ № ̆

Ҍ Ȃ ҉ 53/ 21 ff ̆ E

 Ȃ҉ץ80-90%

ȁ  

1. ҉ ҩ ̆ ῒז ₮ 2f ̆

ꜚ ̆ ⌠ѿ 1f  Ȃ 

2. ҉ ҩ ̆ᶏ Ҍ ᵬ ̆ ₮ ╠ ṿ

1A Ȃ ҉ ᶏ̆ ᵬ ̆ ₮ ṿ 2A Ȃ 

3. Ȃ 

ԓȁ ҍ№  

1. ̆↓₮ ῏ ṿȂ 

2. ̂1̃̆ Ȃ 

3. ̂2̃̆ Ȃ 

4. ң ̆ Ȃ 
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实验八  被动隔振实验 

̔  

⅞ ̔2--4  

ѿȁ  

1ȁ ꜚ Ȃ 

2ȁ ꜚ Ȃ 

3ȁ ᴪ ȁ ꜚ Ȃ 

ԋȁ ҍת  

ꜚҍ └ Ȃ ꜚ ̂JZ-1 Ȃ̃ ת̂ SCZ2-3 Ȃ̃

ꜚ ᴰ ̂ZG-1 Ȃ̃ Ḥ ̂SJF-3 ̃̕ ꜚ№

ᴆȁ Ȃ 

28-1  ꜚ  

28-2  ꜚ ⱬ  

҈ȁ  

ꜚ 28-1 Ȃ ꜚ ҍ⁞ ꜚ

ᴰ 2

ᴰ 1

ת

m

k c

1x

2x
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ӊѿ̆ ᴑҙ̆ ꜚ ̆ ꜚ ᴰ⌠

ת Ȃ ԍ ת ̆ҹԅᶏ ꜚ ᴰ⌠ Ҭ ̆

ῒҍ ̆ ҹ ꜚ Ȃ 

    ꜚ ҹԅ ꜚ ȁ ᴰ⌠ ת ̆

ҹ ̆ῒ ԍ ⁞ ꜚ ᴰ ̆ᶏ ת Ҍ ꜚ

Ȃ ꜚ ⱬ 28-2 ̆ ԍ⁞ ҉̆

ҹm ̆⁞ ↨ ҹ k ̆ ҹcȂ 

    ꜚ ̆ ꜚ  E

Ȃ  ӈҹ 

    12 / AA  

Ҭ 1A ҹ ̆ 2A ҹ Ȃ E ӈҹ 

      %1001  E  

ҹ ꜚ  tAx sin11  ̆ ꜚ ̔ 

    

 

   2
22

2

21

21











 

Ҭ  ҹ 

2

1ln
2

1

A

A


 

  

ҹ 

    21 / ff  

ῒҬ 2f ҹҺꜚ ̆ 1f ҹ Ȃ 20  
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ȁ  

1. ᴰ 1ȁ2 №≢ ԍ ҉̆ 1A ҍ

2A Ȃᴰ 1 ᴰ 2 ₮№≢ ῀ ת 1ȁ2 Ȃ 

2. Ḥ ₮ Ḥ ꜚ ꜚ ̆ Ȃ 1f ᵞ

⌠ ̆№≢ ₮ 1A ҍ 2A ̆ Ȃ ↨₮ 12 AA 

̆ ↨ 2/ 21 ff ̆ 1f ᵬ ᵞ Ȃ 

ԓȁ ҍ№  

1. ↓̆₮ ῏ ṿ̆ Ȃ ҹ 14HzȂ 

2. ₮   E Ȃ 
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实验九  单式动力吸振实验 

̔  

⅞ ̔2--4  

ѿȁ  

1ȁԅ ꜚⱬ ̆ ῒ Ȃ 

2ȁ ꜚⱬ ̆ ⁞ Ȃ 

3ȁ ꜚⱬ Ȃ 

ԋȁ ҍת  

ꜚҍ └ Ȃ ꜚ ̂JZ-1 Ȃ̃ ת̂ SCZ2-3 Ȃ̃ 

4. ꜚ ᴰ ̂ZG-1 Ȃ̃ Ḥ ̂SJF-3 ̃̕ ꜚ№

ᴆȁ ꜚⱬ ȁ Ȃ 

҈ȁ  

ꜚⱬ 28-1 Ȃ ꜚ

⌠ ⱴ ׆̆҉ ᶏ ꜚ⁞ Ȃꜚⱬ ≠ ҉

ⱴ ꜚⱬ ̆ ꜚ ⌠ ⱴ

҉ԅȂ ꜚⱬ ѿҩ ꜚ ̆ҍ ꜚҺ ѿ

ԋ ꜚ ̆ⱬ 29-2 ȂҺ 1m ̆↨ 1k ̆ᵝ 1x ̕

ⱴ 2m ̆↨ 2k ̆ᵝ 2x Ȃ ⱬҹ tF sin Ȃ № ҹ̔ 

  

29-1  ꜚⱬ  

      tFxkxkkxm s i n2212111   

ת
ᴰ

L

ꜚⱬ

2m

1m
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      012222  yykxm   

№ ҹ 

    tAx s i n11  ̆         t  

ῒҬ 

    

 
   2

2

2

22

2

121

2

22
1

kmkmkk

mkF
A










 

       2

2

2

22

2

121

2
2

kmkmkk

Fk
A




  

Һפ 111 / mkp  ̆ ⱴ 222 / mkp  ̆Һ ᵝ

1/ kFst  ̆ 12 / mmu  ң҉ץ̆ Ώҹ ̔ 

    

 
         212

2

2

2

2

2

12

2

21

//1//1

/1

ppuppppu

pA

st 









 

             212

2

2

2

2

2

12

2

//1//1

1

ppuppppu

A

st 



 

  

29-3  ꜚⱬ ᴰ  

҉ ѿ ̆ 2.0u ȁ 21 pp  ̆ ץ ₮ stA /1 ҍ 1/ p ῏

29-3 Ȃ 2p ̆ 29-3 ҉ Ὲ ץ ⌠̔ 01 A 2AkF 
Ȃ

̆ ꜚⱬ ԍ ⱬ ̆ ⱬ

ҍ ⱬ ̆ Ҍ ׆̆ꜚ ⌠ԅ⁞ Ȃ ̆ ױ ץ

stA /1

1/ p

0

111 / p 12 / p
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↨ ̆ᶏꜚⱬ ⌠⁞ ᵬ Ȃ 

    29-3 ץ ⌠̆ ԅꜚⱬ ץ ̆ ҩ ΐ ңҩ ̆

῍ ԍ ҩ 1 2 ҹ̔ 

    42
1/

2

2

2

1

u
u

u
p 

 

    42
1/

2

2

2

2

u
u

u
p 

 

    ꜚⱬ Һ ԍ ⱬ Ҍ ̆ ⱬ ̆ꜚⱬ

2p ץ └̆ᶏῒ ⱬ  Ȃ 

ȁ


