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1 Description of NC programs 3165_en.h

and 31651_en.h

NC program for creating a tapered external thread

3165_en.h NC program

At the program beginning the control first calls the NC program

31651_en.h. With this NC program the control machines the taper

and then cuts the thread.

In the next step, you define in the NC program the tool and all

parameters required for machining.

The machining goes from top to bottom.

With the parameter MACHINING DIRECTION you define

whether the control is machining a left-handed thread or

right-handed thread.

After entering these parameters the control calls a subprogram. In

this subprogram the control calculates the tool path and traverses

this path. The milling path consists of individual points. The control

calculates the X, Y and Z coordinate for each of these points and

approaches the point along a linear path. The pitch parameter

enables you to define how many points the control calculates along

a 360° path; this therefore influences the accuracy.

In the example program, some parameters are defined again after

the first operation. The control calls the subprogram a second time

and finished the thread groove.

After the machining the control retracts the tool and terminates the

NC program.
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Parameter Name Meaning

Q1 CENTER IN X X coordinate of the circle center point

Q2 CENTER IN Y Y coordinate of the circle center point

Q4 MACHINING DIRECTION Direction of the milling path

+1 for counterclockwise milling path

-1 for clockwise milling path

Q5 PITCH Number of calculated points in each 360° path

Q6 START OF CORE RADIUS Minor radius of thread at start of milling path

Q7 STARTING ANGLE Polar angle at the starting point of the milling

path

Q8 TAPER ANGLE Angle of the taper shaft

Q9 PITCH Thread pitch

Q10 CLEARANCE HEIGHT Safe Z position relative to the workpiece zero

point

Q11 FEED RATE FOR PRE-POSITIONING Traversing speed of tool during pre-positioning

Q12 FEED RATE FOR MILLING Traversing speed of the tool on the helical path

Q3 Z-COORDINATE AT START Z coordinate at the starting point of the milling

path

Q13 Z-COORDINATE AT END Z coordinate at the end of the milling path

Q14 OVERSIZE IN THE X/Y PLANE Oversize in the X/Y plane

Q16 LATERAL SAFETY CLEARANCE Distance traversed by the control when pre-

positioning in the X/Y plane
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31651_en.h NC program

NC program for milling a taper. The control conducts the operation

with tool paths in the X/Z plane.

At the program beginning you define the tool and all parameters

required for machining.

After parameter input, the control makes some calculations. Then

the control moves the tool to a clearance height, shifts the datum

to the taper center and pre-positions the tool. In the next step the

control positions the tool to the upper radius and moves it on the

milling path in the X and Z axes. Then the control moves the tool

first in the X axis and then in the Z axis to a safe position. This

is followed by an incremental rotation of the coordinate system.

The control repeats the sequence until the taper is completely

machined.

After machining, the control resets the rotation and the datum shift,

retracts the tool and ends the NC program.

Parameter Name Meaning

Q1 CENTER IN 1ST AXIS X coordinate of the taper center

Q2 CENTER IN 2ND AXIS Y coordinate of the taper center

Q3 COORDINATE Z ABOVE Z coordinate of the taper top edge

Q5 UPPER RADIUS Radius at the taper top edge

Q4 COORDINATE Z BELOW Z coordinate at the taper bottom edge

Q6 LOWER RADIUS Radius at the taper bottom edge

Q7 SAFETY CLEARANCE Safe Z position, with respect to the taper top

edge

Q8 FEED RATE FOR MILLING Tool traversing speed during machining

Q9 FEED RATE FOR RETRACTION Tool traversing speed during re-positioning

Q10 PITCH Number of cuts in the X/Z plane

Q16 LATERAL SAFETY CLEARANCE Incremental spacing, with respect to the

bottom radius
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