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Introduction
This release of the Dynamic Face Turning Simulator (DFTS) facilitates time saving predictions of the stability limit for maximizing productivity by minimizing chatter.  The graphical user interface accompanying this software allows the operator to execute this software with ease while generating relevant output.  Apart from allowing "single run" simulations of the face-turning  process, this software also allows for the generation of time-domain version of the stability lobe diagram for locating chatter limits.

The pages that follow present the structure of this software and also its working.

Dynamic Face Turning Simulation System Architecture Overview
The major idea behind this new architecture is to encapsulate the engine level codes from the presentation layer.  The proposed architecture will have three layers: the application layer, the messaging layer and the engine layer.  The Engine Layer handles all the complex calculation and simulation processes.  The application layer gathers user inputs and manipulates data outputs from the engine into a presentable form to the user.  The messaging layer bridges together the engine layer and the application layer by providing an event driven model for communication between the two layers.


Software Structure
As shown below, the DFTS software takes a certain set of inputs and churns out several output files that are used by the GUI for displaying the results.



Inputs For the Software
The table below lists the necessary inputs for the DFTS software.  In addition, the software needs a data base file that houses cutting coefficient data for the tool-workpiece combinations.

	Sample Input File
	Title text

	0
	Units: 0 for English; 1 for Metric

	1500.000000
	Spindle speed (RPM)

	0.007000
	Feed Per tooth

	0.070000
	Depth of cut

	0.0001
	Initial Flank Wear

	144.000000
	Normal Rake Angle

	36.000000
	Inclination Angle

	1.000000
	Lead Angle

	1.500000
	Cutter radius

	0.031250
	Nose radius

	ALUMINUM
	Workpiece material (must be defined in kfkncfa.db)

	DIAMOND (KD100)
	Insert material (must be defined in kfkncfa.db)

	1
	Calculation Type: 1 for Instantaneous; 0 for Average

	1
	Number of degrees of freedom for spindle in the X direction

	5.645000
	Mass spindle in the X direction

	0.035000
	Damping ratio spindle in the X direction

	1254000.000000
	Stiffness spindle in the X direction

	40.050000
	Modal Angle spindle in the X direction

	1
	Number of degrees of freedom for spindle in the Y direction

	1.059000
	Mass spindle in the Y direction

	0.037000
	Damping ratio spindle in the Y direction

	302000.000000
	Stiffness spindle in the Y direction

	16.240000
	Modal Angle spindle in the Y direction

	1
	Number of degrees of freedom for spindle in the Z direction

	0.111800
	Mass spindle in the Z direction

	0.018000
	Damping ratio spindle in the Z direction

	1039000.000000
	Stiffness spindle in the Z direction

	-15.830000
	Modal Angle spindle in the Z direction

	1
	Number of degrees of freedom for workpiece in the X direction

	0.053100
	Mass workpiece in the X direction

	0.017860
	Damping ratio workpiece in the X direction

	10287.670000
	Stiffness workpiece in the X direction

	-1.846000
	Modal Angle workpiece in the X direction

	1
	Number of degrees of freedom for workpiece in the Y direction

	0.052350
	Mass workpiece in the Y direction

	0.016000
	Damping ratio workpiece in the Y direction

	39076.410000
	Stiffness workpiece in the Y direction

	-3.088250
	Modal Angle workpiece in the Y direction

	1
	Number of degrees of freedom for workpiece in the Z direction

	0.073330
	Mass workpiece in the Z direction

	0.032960
	Damping ratio workpiece in the Z direction

	102326.000000
	Stiffness workpiece in the Z direction

	-12.175000
	Modal Angle workpiece in the Z direction

	1
	Total number of revolutions to simulate

	0
	Number of revolutions to skip 

	1
	Angular increments
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