
Frequency Response Analysis (ד Ὕ╛҃ Ἂ)



Frequency Response Analysis 2

StepStep

00 ד Ὕ╛҃ Ἂ ˉ⅔

ü ד Ὕ╛҃ Ἂ╕ᾋʹ› Ӹׇ □↑ ѡ Ҽ♅ ╧שׂ Ҽ╪ ҼὝᵎשּ ʷּש ở╩ ᴘ ╧ ʷѨ Ɑ ╩שׂ ד ,→˼ Ὕ₂⁮›ἉҼ♅ ḟ

♩ᾌ╢ ᵎ ̬ ѡ Ἂ█ѮѸ.

ü ד Ὕ╛҃ Ἂ╖ •╖ Ὕ ▐ѡ ̬Ɑᶶ╢ ⅔ד ╛҃╕ Ṇ⌐, ἳҲ, ʷἳҲ₫ ⅔ἲ╢ ╛ᴌ ӫ╧ ▐╓ᶏ, „ԍ ד Ὕ ₂⁮›Ἁ ╩♅ḡקּ ╛҃╖

ṏ╧ѡּק ╩ ╓ᴘᾩ ̐שׂ ̬Ɑᶶ╢ ừשּ̎ ᵎ ♩╢ Ὕ ▐ᾈѮѸ.

ü ד Ὕ╛҃ Ἂ╢ ᴘѡ╓שׂ ד Ὕ› Ӹׇ Ṇ ѡ , Ṇ⌐ ӫ╧ ▐╓ᶏ, ♇♣› ♥רּ ╖שׂ █ᴌ ˛ϫ ♩♅ ╖שׂ ♩╢ ╧ᵎ Ҽ♅ ᴘ╓שׂ Ṇ

⁭ ở↑ Ὕ ▐ᾈѮѸ.

̬ṧ ♥רּ Ҽ♅ שׂ █ᴌ ♩♅ שׂ ♩╢ Ҽ♅ ᴘ╓שׂ Ṇ

Ҋừ ♥♩ ᵣ⁄אַ Ợ↔ ʺѫ ♥♩ ḓ ⅝ἵ ⁄אַ ᶛӎ Ợ↔ ʺѫ

♩╢ ḟḶ
♥♩ אַ ♬╥ ᾎ⁄ אַ ͙₮ ל ὡ╥Ⱶ ὡᵑ ҿᾎ⁄

♬╥

♬♠ ╙אַ ҉ ♥♩ ֞Ѥ ⅝ἵ⁄ Ḉᵙ ░ᴏ ל ,

ὡ╥Ⱶ ὡᵑ ♠↔ ⁴ ҿ♠ ᴛ╖אַ ṉ

̒ᴍ ͖Ѩ ҿ♠/̓ҵ⁸/┬ҿ Ἅ >> ҿ♠ אַ Ἅ ╪ᾅ >> ἌẄ ╪ᾅ Ⱡ‡ >> ʺ אַ

Ҽ♅ ╢שׂ ♩╢

ד Ὕ╛҃ Ἂ
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StepStep

00
ʾὊᴌ

ד Ὕ╛҃ Ἂ ˉ⅔

Å̯ ⱳᶹ╪ ┬ Ͽᵑ ▀וֹ∑ ԅ ḛỸ

Åˁ Ὅᴏ╪ ἶҵ⁄ ẋᴗ

ÅẋᴗỮὡ Cᵑ Damping Constant̆ג ♬╥

Å▀ḙ♠╖ᴛ ˁὍẋᵑ ᴛל Ợ↔

Å▐́ˁὍ(Critical damping)╘ Ἓ͙̓ל ẋ͙לἛ╙ ϮыѤ ˿́ᴛ ♬╥ӊ

ÅҶᵞ♠╬ ˁὍ⅝ἵᴛ ♬╥Ӈᶒ ,ḹ♪וֹ ᶛӥḹ⁄ ᶛӎ Ợ↔

ÅCDAMP1, CBUSH,CVISCӮ╥ ˁὍ ⅝ἵ Ⱡ̑

Åˁ Ὅ́ὡ₮ ҿὡᴛבḤֿתּ ♬╥ӇѤ ˁὍ╪ᶒ, ᴛל ⁄ḹ♪וֹ Ợ↔

Åˁ Ὅ́ὡѤ ˁὍẋ╥ 2Ḥᵑ Ợ↔

ÅּתḤֿבҿὡѤ ╥אַ ל ὡ₮ ҿ▀

År – ▬↔ ╪אַ תּ╪♠͙ל Ώ╖ᶔ, ʺ◑ ▬╘ ҿὡᵑבֿ┬̆ ҿὡᴛבḤֿתּ Ợ↔

Åɒ ӥḹ⁄Ἄ Ợ↔ Ѥ ˁὍᴛ ̯ⱳᶹ╥ ₮ҿὡבֿ┬̆ ҉ ╥ҿὡ⁄Ἄבֿ

ˁὍ́ὡᵑ ♬╥

ü♣Ἐ ʾὊ(Viscous Damping)

ü̬Ɑ ʾὊ(Structural Damping)

üᶘӢ ʾὊ(Modal Damping)
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00
Ḷ̐♥רּ ᶘӢḶ

ד Ὕ╛҃ Ἂ ˉ⅔

̬ṧ
ṧḶ♅♥רּ

(Direct Integration Method)
ᶘӢׂש Ḷ

(Mode Superposition Method)

╧ᴚ ⇔ҿḢ♬ᾏ╙ ♪וֹ ♠Ṫ ᶛӥ Ữ╙ ⱳ

Ἂ ᾋʹ ṪḢᾏ╖ᴛ♠♪וֹ Ἅ ᾎʼ╥ ἵᶛʺ ᵤ╛ ᶛӥ Ữ╥ ⱳ ╖ᴛ Ἅ ᾎʼ╪ ╛

⅔ד ở ᾎʼᾅ ἐ♬╪ ⅝אַ ᶛӥὡ ἐ♬╪ ⅝אַ

ᶘҥ ͈ᶘ ἵ͋ᶛ ᶛҨ⁄ ♠ ҍ͋ᶛ ᶛҨ⁄ ♠

Ἂ ♩ Ҳ Ἅ ᾎʼ╪ מ₡ ˢᵙѤ ╪Ϯ ♬ ҵѤ и╛
⁄Ṫḹ♠♪וֹ ẋ ѻἵ ϻ╘ ╪Ϯ ♣ ᶛӥ
ὡᵑ ♠↔ ˿↕ ♬ ˺̓ ụ ╪ ʺѫ

♅↑ ʷѨ Ἂ ḵ⌐ ἐ ḓ ẋἐ Ἅ ʺѫ ἐ Ἅᵣ ʺѫ

♅↑ ʷѨ Ἂ █
ל ὡ╞҆ Ἅ (Transient Response)
ל ὡ╞҆ Ἅ (Frequency Response)

ל ὡ╞҆ Ἅ (Transient Response)
ל ὡ╞҆ Ἅ (Frequency Response)
╞҆ᾅ ᴀ Ἅ (Shock and Spectrum)
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00
ד ὝἚ ♩╢

ד Ὕ╛҃ Ἂ ˉ⅔

ÅҍỮ ל ὡ Ḹ─ Ͽ⁄Ἄ ▀♬ ʼ˶╖ᴛ ʺשּ

Å̆ ҿὡבֿ┬ Ḹ─ Ͽ⁄Ἄ ˃╪ ᶴᾎӉ ὡ ▓╛

Å͙ ṕ♠╬ Baseᴛ ♠↔ ̆ ѻᵐ Ḣḹ̓ Ṏ ⁴

Ợ↔ Ѥ ˦╪ ꜜ╛.

üἍ (Linear)

ÅҍỮ ל ὡ Ḹ─ Ͽ⁄Ἄ log ὡ ʼ˶╖ᴛ ʺשּ

Å̆ ҿὡבֿ┬ Ḹ─ Ͽ⁄Ἄ ˃╪ ᶴᾎӉ ὡ ▓╛

Åᾎ▬ל ὡ Ṩ͐⁄Ἄ ⱳḌ ˭ Ϯ Ϯḃᴛ

♇ ̯⁵╥ Baseᴛ ♠↔ ʺѫ

üᴘ͋ (Logarithm)
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00
ד ὝἚ ♩╢

ד Ὕ╛҃ Ἂ ˉ⅔

Åἐ ל ὡᵣ╖ᴛ Ṫ

Åɒ ӥ Ἅ⁄Ἄ ╬ӈ ⅝ל ᶛӥ Ữ╥ ל ὡᵑ

♪וֹ ░ᴏ

üṩ⁴ἳ (Discrete)

Å̆ ҿὡבֿ┬ Ợ╪⁄ ἐ ֞Ѥ ᴛ͎ Ḣᾏ╖ᴛ

ל ὡ Ṫ

Åᾎ▬̓ ϥ ל ὡ, ̆┬ ₅⁵ Ợ╪╥

ᴏ ל ὡ ˌὡ₮ ⱳḌҵ ἒ♬ ʺѫ

ÅⱳḌҵʺ 1╬ ˿↕⁄Ѥ Ӯʼ˶

ÅⱳḌҵʺ 1Ṓѻ ▬╘ ˿↕⁄Ѥ ʺṨ אַ ⱳḌ

ÅⱳḌҵʺ 1Ṓѻ ˿↕⁄Ѥ ᾎ▬/ϥ╪ ⱳḌ

Åɒ ӥḹ⁄Ἄᵣ Ợ↔╪ ʺѫ

ü ᾂש (Cluster)
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StepStep

00
ü ד Ὕ╛҃ Ἂ (Ḷ♥רּ)

- Ѿ─ : N, mm

- ͙ ᶛҨ: Hanger.x_t

ü ˼˾Ɑ˝̐ ˝Ɑשׂ

- ˿́ⱳˠ( ̯ἶ)

- ל ὡ╥Ⱶ אַ

ü ˷̐ ╩

- ṉ─

- ˺̓ (⁞ἢ ϿṒϿ͙)

Direct Frequency Response
- Hanger

ˌ⅝

ˉ⅔
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00 Ἅ ˌ⅝

Ἂ ˉ⅔

Ӹׇ ͖ ᶙ♅

ümidas NFXᵎ ╧↑ ͖Ṓ♅╩ ד Ὕ╛҃ Ἂ (Ḷ♥רּ) ╢ Ὕ Ḑ ͖Ѩ ╧

- ל ὡ╞҆ Ἅ╘ל ὡ ₅⁵⁄Ἄ ὡ ӇѤ Ἅ╖ᴛ, ̯ⱳᶹ⁄ ⱳ ╪אַ ▬↔ Ѥ ˿↕⁄ ҿ♠ Ḣ♬ᾏ╥ ᵑ ̯ Ѥ ˦░ѱѻ.

- ל ὡ╞҆ Ἅ╥ ╘אַ ל ὡ⁄ ӻג ṉ Ѥ , ṉ─ Ӯ╪ᶒ, ,בֿ⁪ ₮ ˉ╘ ♣͙╥ Ṩ ╪ ╪⁄ ҉Ӌѱѻ.

- ṕ ӻג ͙⁄ἌѤ Ѿ▀ ᶛҨ⁄Ἄ ♬♠ ╙אַ ♬╥ ̆ ⁴͙⁄ ל ὡ╥Ⱶ ὡᵑ♠↔ ⁴ ҿ♠ ᴛṉ╖אַ Ѥ Ḣḹ╙ ᾋӦ ѱѻ.

- ἐ ̓ Ṭ⁷ἶ ל ὡἝ ᵑ ╪↔ ⁴ ╞҆˺̓ᵑ ‫Ѥ Ḣḹ╙ ᾋӦ ҵᴜ ѱѻ.

üҊừ ᶘҥ ü̬ἳⱭ˝ ( ̬ἳ) ü ˝Ɑשׂ שׂפֿ) (שׂ

̬ἳ

שׂפֿ שׂ

ד Ὕ (Hz) ˀ

0 0

0.001 1

10 1
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5

4

2

3

1. [      ] ( ửᴘ ᵠӦ͖) ῷ╪ ᵚ..

2. [3 ∙/╪Ḗᶘҥ] Ἅ . 

3. ѻ⌐˾ [N -mm -kg-sec-J] Ἅ . 

4. [ ╩] ḯ ᵗ.

5. □‭ ⌡Ҳ→›Ἁ ᵞ→ᾂ ₓᵍ ḯ

ᵗ , [ᶘӤ ʷ╧Ҕ ʾ ͖] Ἅ .

Ἅ >> ἊⱭ˝ Ἇ♩

1

01

ᴛ͎ע╙ ᾒ ᾎ [ửᴘ ᵠӦ͖]

ῷ╪ ╙ ᵚ ᶔ ᶛӧ ᶉќʺ Ἓ

Ӌѱѻ.

Ἅⱳˠἒ♬ ҍ Ữ▫Ѥ ᾎ▬̓

Ζ ▫ҿ╖ᴛ Ṓ⁴ ︡ѱѻ.

□‭ὠἉ
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1. ᶛҨ ἐ : Hanger. x_t ἐ

2. [⁵͖] Ḳ ᵚ.

ɇ ᴘ͋ן╧ Ἇ Ӆ ⌐ Ҕ╢

Manuals \ Tutorials \ Files Ҕ ῶ›

Ӹׇ ͖╢ ᶘҥӦ╧ ▐ᾈѮѸ.

Ữ >> CAD ▀ > > ṩשₓ͖

2

1

02

Ä ╪ ᾌ ╩!!

□‭ὠἉ
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StepStep

1. ҍỮἐ :Śᶘҥ 1ˉś ἐ .

2. ᴉ(Ẋ˼(9 ś0llś █ᴌ.

3. [ ͖] ḯ ᵗ.

4. [ᶘӋἍ ] Ḳ ᵚ.

5. [Ỡ♫] Ḳ ᵚ.

6. [Ѽ͖] Ḳ ᵚ.

Ữ >> ҵ̯ 03ץʹ <<

1

2

3

3 4

ˤựӈ ᴌ╥ ͙⁄ ӻג ᴆ♣ӥ₮

Ζ ᾎӋѱѻ. ˺̓ ᵙᾅ ⁄Ἄ

ᶜ╙ ἐ ᶔ ▬‰┌ҵ↕╥ ⁄

Ἄ ҉ ᴌ╥ ─ ᵑ ╬ ὡ ▓

ᾋѱѻ.

□‭ὠἉ


