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Main program

Program()
{

exec plan. pocket]_plunge;
exec plan.pocketl_rough;

referenci

exec plan.pocketl _sides_finish;

i

réferenc
Geometry (STEP file) >
1SO-10303-21;

HEADER;

#100=POLYLINE(",(#61,4#51));
#101=POLYLINE("(#52,#54));
#102=POLYLINE("(#55,#57));
#103=POLYLINE(",(#58,#60));

3

END-I1SO-10303-21;
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Technology

CONST
{

pocket! = closed_pocket(
feature_boundary=contourl,
pocket_end=planar_end_condition(),
manufacturing_data=[pocket] _plunge,pocket]_rough,
pocket!_sides_finish,pocket]_bottom_finish],
N

pocketl_plunge = pocket_plunge_manuf_data(
tool_motion_data=plungel,
its_feature=pocket1,
its_tool=drill_8mm,

)

contourl = contour(
segments={geo.#100,arcl,geo.#101,arc2,
geo.#102,arc3,ge0.#103,arcd]);
}

Fig. 2 NC program for the example part
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A. Project File - "exampl.prj"

NcData_ Ref = "c:\demo\NcFile.prg"
Plan = "c:\demo\Examp1.dat"
Geo = "c:\demo\Examp!.stp”

B. Main Program - "NcFile.prg"

DESCRIPTION
{
filename = "c:\demo\NcFile.prg";
progname = "EXAMP1";
date = "04-10-2000";
author = "POSTECH";
comment = "Example of the ISO 14649 program”;

CONST
{
setup=axis2_placement_3d(location=cpt);
cpt=cartesian_point(coordinates=[200.00,0.00,50.0]);
withdrawalplane=clementary_surface(
position=placementl);
placementl=axis2_placement_3d(
location=cartesian_point(
coordinates=[0.00,0.00,70.00]));

PROGRAMY() // MAIN PROGRAM
{ .
set_placement(setup);

set_secplane(withdrawalplane);

exec plan.pocket!_plunge;

exec plan.pocket]_rough;

exec plan.pocketl_sides_finish;
exec plan.pocket]_bottom_finish;
exec plan.holel drill;

. Technology Description - "Examp1.dat"

| DESCRIPTION

_n

filename = "c:\demo\examp1.dat";

progname = EXAMP1;

date = "04-10-2000";

author = "POSTECH";

comment = "Example of ISO 14649 program";

CONST

{

//******Workpiece******

exampl workpiece = workpiece(
manufacturing_features = [pocketl, holel],
its_material = material( id = 'St-50"));

//******features******

pocket] = closed_pocket(
feature_boundary=contourl,
pocket end=planar_end_condition(),
feature_placement=placement2,
depth=length_30,

manufacturing_data=[pocket]_plunge,pocketl rough,
pocket] sides finish,pocket] bottom_finish],
its_workpiece=examp!_workpiece,
id='"CLOSED_POCKET")

holel = round_hole(
diameter=length_10,
bottom_condition=through_bottom_condition,
feature_placement=placement3,
depth=length_20,
manufacturing_data=[holel_drill],
its_workpiece=exampl_workpiece,
id='"HOLE1"),

[E*RERRworkingsteps F 4+ *

pocketl plunge = pocket_plunge_manuf_data(
tool_motion_data=plungel,
its_feature=pocketl,
its_tool=drill 8mm,
its_technology=techno_drill1,
its_machine_functions=machine_fnl,

Fig. 3 NC Program of ISO 14649
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its id=PLUNGE');

plungel = spot_drilling_manuf_data(
retract_plane=planel,
its_feature=pocketl,
its_tool=drill_8mm,
its_technology=techno_drilll,
its_machine_functions=machine_fnl,
its_id="PLUNGE_');

pocket]l_rough = pocket_roughing_manuf_data(

tool_motion_data=roughl,
its_feature=pocketl,
its_tool=mill_8mm,
its_technology=techno_milll,
its_machine_functions=machine fnl,
its_id="ROUGH" );

roughl = bottom_and_side_rough_milling(
finishing_allowance_side=len_allowance,

finishing_allowance_bottom=len_allowance,

its_feature=pocket!,
its_tool=mill_8mm,
its_technology=techno_milll,
its_machine_functions=machine_fnl,
its_id='ROUGH_"');

pocketl_sides_finish
= pocket_sides_finishing_manuf data(

tool_motion_data=side_finish,
its_feature=pocket1,
its_tool=mill 8mm,
its_technology=techno_mill2,
its_machine _functions=machine_fnl,
its_id="FINISH1");

side_finish = side_finish_milling(
its_feature=pocketl,
its_tool=mill_8mm,
its_technology=techno_mill2,
its_machine_functions=machine_fnl,
its_id='FINISH1_');

pocketl_bottom_finish
= pocket_bottom_finishing_manuf data(

tool_motion_data=bottom_finish,
its_feature=pocketl,
its_tool=mill_8mm,
its_technology=techno_mili2,
its_machine_functions=machine fnl,
its_id='FINISH2');

bottom_finish = plane_finish_milling(
tool_motion_data=bottom_finish,
strategy=contour_parallel(),
its_feature=pocket],
its_tool=mill_8mm,
its_technology=techno_mill2,
its_machine_functions=machine_fnl,
its_ id='FINISH2_');

holel_drill = spot_drilling_manuf_data(
retract_plane=plane2,
its_feature=holel,
its_tool=drill_10mm,
its_technology=techno_drilll,
its_machine_functions=machine_fn1,
its_id="DRILL1");

/[*¥****planes and placements******
length_30 = length_measure(
theoretical_size= 30.000 );
length 10 = length_measure(
theoretical_size=10.000,
upper_bound=10.01 );
len_allowance = length_measure(
theoretical_size=0.50 );

contourl = contour(
segments=[geo.#100,arc1,ge0.#101,arc2,
geo.#102,arc3,ge0.#103,arc4]);
arcl = circular_arc(
center_point=geo.#50,
starting_point=geo.#51,
end_point=geo.#52);

Fig. 3 NC Program of ISO 14649 (continued)
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arc2 = circular_arc(
center_point=geo.#53,
starting_point=geo.#54,
end_point=geo.#55);

arc3 = circular_arc(
center_point=geo.#56,
starting_point=geo.#57,
end_point=geo.#58)

arc4 = circular_arc(
center_point=geo.#59,
starting_point=geo.#60,
end_point=geo.#61);

placement?2 = axis2_placement_3d(
location=geo.#70);

placement3 = axis2_placement_3d(
location=geo.#71);

planel = elementary_surface(
position=placement4 );

placementd = axis2_placement_3d(
location=point! );

point] = cartesian_point(
coordinates=[0.00, 0.00, 55.00]);

plane2 = elementary_surface(
position=placement5 );

placement5 = axis2_placement_3d(
location=point2 );

point2 = cartesian_point(
coordinates=[0.00, 0.00, 25.00]);

//*****technology*****
techno_drilll = technology(
feedrate = 0.10,
spindle = 800.0);
techno_milll = technology(
feedrate = 0.40,
spindle = 4000.0);
techno_mill2 = technology(
feedrate = 0.40,
spindle = 2000.0);

/f*¥****machine_functions******

machine_fnl = machine_functions(
coolant = true,
chip_removal = true);

//*****t()ols*****

drill_8mm = tool( ... );
drill_10mm = tool( ... );
mill_8mm = tool( ... );

}

D. Geometry Description - "Exampl.stp”

1SO-10303-21;
HEADER;

FILE_DESCRIPTION(("), "2;1');
FILE_NAME('examp].stp’,2000-04-07",("),(").",", ");
FILE_SCHEMA(('CONFIG_CONTROL_DESIGNY)
ENDSEC;

DATA;

#50=CARTESIAN_POINT(",(50.,40.,50.));
#51=CARTESIAN_POINT(",(40.,40.,50.));
#52=CARTESIAN_POINT(",(50.,30.,50.));
#53=CARTESIAN_POINT(",(100.,40.,50.));
#54=CARTESIAN_POINT(",(100.,30.,50.));
#55=CARTESIAN_POINT(",(110.,40.,50.));
#56=CARTESIAN_POINT(",(100.,60.,50.));
#57=CARTESIAN_POINT(",(110.,60.,50.)):
#58=CARTESIAN POINT(",(100.,70.,50.));
#59=CARTESIAN_POINT(",(50.,60.,50.));
#60=CARTESIAN_POINT(",(50.,70.,50.));
#61=CARTESIAN POINT(",(40.,60.,50.));
#70=CARTESIAN_POINT(",(75.,50.,50.)):
#71=CARTESIAN_POINT(",(75.,50.,20.));

#100=POLYLINE(",(#61,451));
#101=POLYLINE(",(#52,#54));
#102=POLYLINE(" (455 #57));
#103=POLYLINE(",(#58,#60));

ENDSEC;
END-ISO-10303-21;

1

Fig. 3 NC Program of ISO 14649 (continued)
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2 Feature List

1. Planar Face

. Closed Pocket
. Open Pocket

. Open Pocket

. Round Hole

. Round Hole

. Round Hole

~N 3~ W

3

Fig. 4 Example part and its machining features

2

Table 1 Machining features for the example part shown in

Fig. 4 with workingsteps associated to them

No.

Features

Manufacturing Features
Associative Workingsteps

F1

planar_face
planar_face roughing manuf_data
planar_face_ finishing_manuf data

F2

Slot
slot_roughing_manuf_data
slot_sides_finishing_manuf_data
slot_bottom_finishing_manuf_data

F3

open_pocket
pocket_roughing manuf data
pocket_sides_finishing_manuf_data
pocket_bottom_finishing_manuf_data

F4

open_pocket
pocket_roughing_manuf_data
pocket_sides_finishing manuf _data
pocket_bottom_finishing_manuf_data

F5

0

closed_pocket
pocket_plunge _manuf_data
pocket_roughing_manuf data
pocket sides_finishing_manuf_data
pocket_bottom_finishing_manuf_data

F6

round_hole
spot_drilling_manuf_data

F7

B

round_hole
multistep_drilling_manuf_data
boring_manuf_data

F8

round_hole
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Fig. 5 Possible feature graph representing alternative
process plans for the example part shown in Fig. 4
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pocketl_rough = pocket_roughing_manuf_data(
tool_motion_data=roughl,
its_feature=pocket1,
its_tool=mill_8mm,
its_technology=techno_milll,
its_machine_functions=machine_fn1,
its_id="ROUGH' );

roughl = bottom_and_side_rough_milling(
finishing_allowance_side=len_allowance,
finishing_allowance_bottom=len_allowance,
its_feature=holel,
its_tool=mill_12mm,
its_technology=techno_milll,
its_machine_functions=machine_fnl,

its_id="ROUGH_' );

Fig. 8 Part of NC program with problem
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