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ABSTRACT

Pipes are widely used in various industries such as automobile, anti-vibration devices, factories and ship building.

Chamfering is one of the most critical processes in pipe manufacturing which removes burrs of the pipes for better

surface quality. In most cases, the defects of the chamfered surface are originated from the structural vibrations of the

chamfering machine. In this study, the dynamic characteristics of a chamfering machine have been analyzed though

the experiment and the computer simulation. And the effects of the design parameters affecting the stability of the

machine have been investigated to stabilize the machine structure and further to reduce structural vibrations. The

result shows that design alterations to stabilize the machine can suppress the defects of the machined surface as well

as the vibrations during chamfering.

Key Words : Chamfering Machine, Pipe Chamfering, Design Alteration of the Supporting Structure, Vibration

Suppression, Stability Improvement
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Fig. 2. The structure of a pipe chamfering machine.
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Fig. 3. The setup for the frequency response test.

Table 1. Spec. of the test equipments

Spec
equipment Model Company
FFT. analyzer | Net dB PRO-WA AREVA
Accelerometer 8634b5 Kistler
Impact
hammer DYTR PULSE Dytran
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Fig. 4. The locations of the sensors.
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Fig. 5. Transfer functions of the machine
(Imaginary part, x axis).
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Fig. 6. Transfer functions of the machine
(Imaginary part, y axis).
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Table 3. Comparison of the natural frequ3encies from
experiment and computer simulation

3rd 44.89Hz 4th 51.14Hz -
. ‘ , \% Excitati Computer E
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. .. Ist 30.76 31.88 3.6%
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Fig. 9. Mode shapes of the machine(computer simulation). Fig. 10. Design alteration #1.
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Table 4. Natural frequency of the original model and

alteration #1
Mode I.‘Iétural frequency[Hz.] Comparison
Original Alteration #1 [%]
Ist 31.88 40.21 26 T
2nd 4047 48.70 20 7
3rd 47.73 58.02 20 T
4th 53.36 64.54 21 7
32 A HZH2)-Base ZH B
17} 355429} Main motor ZFE&E0] F4 &3S
918l Base 79| 0l & Fig. 11. 7} o] 10mm 52 7+
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Fig. 11. Design alteration #2.
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Table 5. Natural frequency of the original model and

alteration #2
Natural frequency[Hz] Comparison

Mode — - o

Original Alteration #1 [%]
Ist 31.88 34.63 917
2nd 4047 4481 17
3rd 47.73 55.14 14 7
4th 5336 58.82 107

3.3 MAH HZAM#3) - Loading frame, Top frame

xlr—_cl; 7I-A

2] Aol 91x] 3t Loading frame¥} Top frame 2] 2 &S

HEEA T A 0] 7])&3t3] 2] AlIsA AllZ, 2019

Loading &

Fig. 12. Design alteration #3.
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Table 6. Natural frequency of the original model and

alteration #3
Natural frequency[Hz] Comparison

Mode . . )

Original Alteration #1 [%]
Ist 31.88 36.75 157
2nd 40.47 46.16 1417
3rd 4773 56.46 16 7
4th 53.36 60.36 1317
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Fig. 13. Design alteration #4.
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Original Alteration #1 [%0] T AR 7y A 9 24 ARS BHE A8E Q)
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Table 8. Natural frequency of the original model and
alteration #1~#4

Mode Natural frequency[Hz] Comparison
Original Alteration #1 [%0]
Ist 31.88 50.28 58 T
2nd 4047 59.93 48 7
3rd 47.73 68.49 397
4th 53.36 77.01 4 17
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Fig. 14. Comparison of the magnitude of vibrations(x axis)

Table 9. Magnitude of vibrations of the original model and
final model(x axis)
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