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AA Feed

I BB Workpiece
cC Depth of cut
DD Radius

| EE  Milling cutter

FF Part accuracy requirement

GG Machine tool frequency response function
Surface roughness Ra

L} Maximum allowable exciting force Fx, Fy

Jd Subtract

Maximum allowable wear cutting force increment
LL Maximum allowable wear cutting force>current tool wear cutting force?
MM Continue to monitor the tool wear state

Tool failure early warning

OO0  Measured cutting force

PP Simulated cutting force

Frequency domain transformation (FFT)

RR Measured cutting force spectrum

88 Measured cutting force spectrum energy sum
Simulated cutting force spectrum

uu Simulated cutting force spectrum energy sum
Wear cutting force spectrum energy sum

Inverse fast Fourier transform (IFFT)

XX Tool wear cutting force increment
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(57) Abstract: A variable working condition tool wear monitoring method and system based on cutting force component decoupling.
The method comprises: calculating a tool-workpiece engagement (TWE) area offline according to a cutter location point file; calculating
the allowable cutting force of a tool at each position of the part offline; collecting spindle vibration data of a numerical control machine
tool, and establishing, according to the obtained system internal data, a data set having marking tool name information; estimating the
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cutting force of the tool in real time on the basis of a vibration signal; calculating the cutting force which is actually increased due to tool
wear and the theoretical cutting force which is allowed to the maximum extent under the constraint of part accuracy and is increased
due to tool wear; and comparing the measured cutting force with the theoretical wear cutting force in real time, and if the actual tool
wear degree is greater than the theoretical allowable tool wear degree, performing tool changing, otherwise, continuing to monitor the
tool state until the tool wears out. Tool wear monitoring under variable load can be achieved, whether the tool wears out is determined
in real time on the basis of the constraint of part accuracy, and the service life of the tool can be utilized to the maximum extent.
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