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Influence Analysis of Process Parameters on Vibration-Assisted Cold
Extruding of Trapezoidal Thread

CUI Xiaofei, ZUO Dunwen, SUN Yuli, HOU Yuanjun, LIAO Zenan, YE Zhaowei
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing,
210016, China)

Abstract: In order to explore the machining process of trapezoidal thread vibration assisted cold extruding
machine tool, a dedicated on-line monitoring system is studied and implemented based on multi-sensor signal.
So the life of extrusion tap is extended and the quality of trapezoid thread is improved. The paper studies the
vibration, acoustic emission, torque and temperature signal of cold extrusion forming process for trapezoidal
thread in different technological parameter. Based on the analysis of these signals, it expounds the internal
relation between different technological parameter and process signals. The experiment results show that, as
the spindle speed and lubricating oil viscosity coefficient increase, the mean square root of vibration and
acoustic emission signal is continuously improved. And the frequency of vibration and acoustic emission
signals is moved to high frequency, and torque, temperature are also increasing. The optimal value of
excitation frequency is around 18Hz.
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Fig.1 Vibration-assisted cold extrusion machine
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Fig.2 Trapezoidal extrusion tap
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Fig.3 Workpiece physical map
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Tab.1 Kinematic viscosity of lubricating oil at 40 ‘C

mmz/s
ERERT ] 107 207 307 PDMS
iz o B 12 23 32 10
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A T £ AR A L S R R e 4y
N AH A A, AT 3RAT 16 HEE
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Tab.2 Test parameters

H5 WIS #/(remin”!)  f/Hz L
1 0.2 15 PDMS
2 0.5 15 PDMS
! 3 1.0 15 PDMS
4 1.2 15 PDMS
1 0.2 18 PDMS
) 2 0.5 18 PDMS
3 1.0 18 PDMS
4 1.2 18 PDMS
1 0.2 20 PDMS
2 0.5 20 PDMS
; 3 1.0 20 PDMS
4 1.2 20 PDMS

1 0.5 18 107

2 0.5 18 207

y 3 0.5 18 307
4 0.5 18 PDMS
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Fig.4 Online monitoring system workflow
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Fig.10 Wavelet packet energy concentrated band energy distribution of vibration and acoustic emission signals of group 1—3
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