
財團法人精密機械研究發展中心
1

工具機主軸振動與檢測

黃興杰

2010.04.22



財團法人精密機械研究發展中心
2

振動檢驗

頻譜量測
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主軸振動檢驗
振動計
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主軸頻譜量測
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主軸振動檢驗
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主軸振動檢驗
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主軸振動檢驗

振動單位

加速度 Gs  (RMS)

速度 mm/s (0-P)

位移 μm (P-P)
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主軸振動檢驗
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主軸振動檢驗
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主軸振動檢驗
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主軸振動檢驗
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主軸振動檢驗
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Vibration Severity Limits 

ISO 10816-1

主軸振動檢驗
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主軸振動檢驗
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振動幅值的轉換表

主軸振動檢驗



財團法人精密機械研究發展中心
18

振動週期和頻率的轉換

頻率f(Hz)=轉速RPM(轉/每分鐘)/60

頻率f(Hz)=1/ 週期T(秒)
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900
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主軸頻譜量測
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主軸頻譜量測
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主軸頻譜量測
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主軸頻譜量測



財團法人精密機械研究發展中心
23

UNBALANCE

1X RPM always present and normally dominates

Amplitude varies with square of increasing speed

Can cause high axial as well as radial amplitudes

主軸頻譜量測
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ANGULAR  MISALIGNMENT

PARALLEL  MISALIGNMENT

Radial

1x 2x
4x

主軸頻譜量測
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BENT  SHAFT

Bent shaft problems cause high axial vibration

1X RPM dominant if bend is near shaft center

2X RPM dominant if bend is near shaft ends

主軸頻譜量測
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MECHANICAL  LOOSENESS (C)

Phase is often unstable

Will have many harmonics

Can be caused by a loose bearing liner, excessive 
bearing clearance or a loose impeller on a shaft

主軸頻譜量測
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皮帶式主軸

BF = Pi * D * N / BL

Pi   = 3.141596

D   = Pitch Diameter of Sheave

N   = Rotation Speed of Sheave 

BL = Belt Length

皮帶與組裝精度
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直結式主軸

主軸與主軸馬達
同心度問題：二倍頻
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產生振動的原因
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Question & Discussion

See You Next Time


