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NC Tool Paths Program Development for the Pocket Machining

Seon Oh*, Young-Woong Kwon"

{ Abstract f

Pocket machining is metal removal operation commonly used for creating depressions in machined parts. Numerically
controlled milling is the primary means for machining complex die surface. These complex surfaces are generated by a
milling cutter which removes material as it traces out pre-specified tool paths. To machine a component on a CNC machine,
part programs which define the cutting tool path are needed. This tool path is usually planned from CAD, and converted
to a CAM machine input format. In this paper I proposed a new method for generating NC tool paths. This method generates
automatically NC tool paths with dynamic elimination of machining errors in 23 arbitrary shaped pockets This paper generates
a spiral-like tool path by dynamically computing optimal pockets of the pocket boundary contour based on the type and
size of the milling cutter, the geometry of the pocket contour and surface finish tolerance requirements. This part programming
system is PC based and simultaneously generates a G-code file.
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IF segment type = line
IF x,—x,=0
slope = 90
ELSE
Ya— Yy

slope =
P X2 Xy

ENDIF
IF segment_type = arc
IF y—n=0
first slope = 90
ELSE
first slope = — X
n—y1
IF Vo—n= 0
Mm=X

second slope = —
n—=y2

ENDIF

IF vertex = Line-Line
k1, ko = slope of each line
IF vertex = Line-Arc
%, = slope of line, %, = first slope of arc
IF vertex = Arc-Line
% = second slope of arc, ., = slope of line
IF vertex = Arc-Arc
k1 = second slope of arc, %, = first slope of arc
IF 2, =90 and %k, = 90
angle = | tan “'%,—90 |
IF £, = 90 and k; = 90
angle = tan “lk,+90
IF By = 90 and k, = 90
IF ky\Xk;=—1
angle = 90
ELSE

angle = tan ﬂ-—f_:_;:;i
IF angle < 0
angle = angle + 180
ENDIF
ENDIF
ENDIF

ENDIF
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Fig. 10 Critical offset distance of flat end milling cutter
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Table 1 Process data

ftem Value Unit
_ Feedrate 200 mm/min

Spindle Speed 1500 pm
Tool Diameter 5 mm

Cutter Flat endmilling cutter

{90.200)
2
(10,110)
(130,110}
(10,10) {130,10)

Fig. 11 Example profile of workpiece geometry
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N20 G9 $1500.000000

N30 GO0 X68.227020 Y68.227020

N40 GO1 X71.772972 Y68.227020

N50 GO1 X71.772972 Y84.667664

N60 G02 X68.904709 Y87.953789 R158.227036
N70 GO1 X68.227020 Y87.191383

N140 G01 X87.950394 Y52.049599

N360 G02 X79.498878 Y170.189560 R111.865540
N370 GO1 X21.865536 Y105.352043

N380 G01 X21.865536 Y15.000000

N390 G01 X125.000000 Y15.000000

N400 G01 X125.000000 Y107.520065

N410 G02 X84.609192 Y186.351746 R105.000000
N420 GO1 X15.000000 Y108.041405

N430 G01 X15.000000 Y15.000000

N440 MO0
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Fig. 12 Tool path pattern and sequence
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