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2 MetEs|AXH

T3S T A SCAF B R R R AT A . LR H WA 51 ST U H 9 A9 AR & 4% 3C
. JLEATE H W E9 51 SO 3808 A (R0 48 BT A 948 SO0 38 T A 30

ISO 14649-10 Tk HZHERZESER PHEEEEH TR VLEEE TS HOZEER 5 10
#B4r .8 H T. 7, 8t 4% (Industrial automation systems and integration—Physical device control—Data

model for computerized numerical controllers — Part 10: General process data)
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ISO 14649-10 5 0 LA BT SUAUE Fi s SCiE H F A 30
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FH T 15 3 b B B4 R} 8 o T #R44
F1: HMTHEMEEENEAZBREKBEMOME B4 REMEREF A2EFEE,

E 2 T RAEZE W RER M THRE. S WHRNT(3.2).
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I (finishing

M T kB R IR 2K 2w T#4E.

. R0 T B 2 AT A RN T (3.1) , 2 )5 3l R B 2 T OR R (3.3) B 4E.
3.3

FTMHENXE surface finishing
R 3K 30 SR 6 2 i o B A i T HRAE
i R TAE R 1E 2 H A BRI T (3.2) BR4E.
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SCHEMA sink_edm_schema;
( *

Version 3 of Jan 13, 2002
Author: Gabor Erdos

Your email contact; Gabor Erdos {gabor.erdos(@epfl.ch)
* )

REFERENCE FROM machining_schema ( # ISO 14649-10 = )
(

length_measure,
bounding_geometry_select,
machine_functions,
machining_operation,
machining_tool,

material ,
property_parameter.,
technology,
toleranced_length_measure,
machining_f{eature,
plane_angle_measure,
axisl_placement,
machining_strategy,
bounded_curve,
rot_speed_measure,
pressure_measure,
advanced_brep_shape_representation,
direction,

rot_direction,
radial_direction,

toolpath,

toolpath_type,
toolpath_speedprofile,
toolpath_list

)

4.2 ®ARTER TR T $4E (Manufacturing features for sink-EDM)
42,1 8t

A B DE LA R AERTE N T4 B A AEIN T. T Z 45 A 09, X B4R IR W A 7F 1SO 14649-10 rf
SESL . R AERLIE In TRFIE A9 2L 28 JE 4F 1SO 14649-10 HiE X Y machining_feature,

4,22 HBAXRIEKNTIAZE S E (Sink-EDM volumetric pocket)

sink_edm_volumetric_pocket i i | — 45 5 H8 K AE RUE I T 69 Y B 59 AF o 240 A B ] 23 ] Y
ST ERERMmESE Sk 2mal. TERHMEREE X THNREIER. ZEASEE LR

2
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feature_boundary 58 %l e ¥ ) B 1F .
ENTITY sink_edm_volumetric_pocket

SUBTYPE OF (machining_feature) ;
feature_boundary; bounded_curve;

axis: axisl_placement;

END_ENTITY ;
feature_boundary: SE L HER SR IFRE VI 1] . feature_boundary i T4%AFE XZ i AN (WWE 1),
axis: i T ER RN RN T RRAE A XZ SEm A LA 1D

axis
P

feature boundary

B 1 BATERT T A% il

4.3 B NI M T (Machining operation for sink-EDM)
4.3.1 #iA
A SRR T KA BT i TR 89 B A I T3 AE A1 T2 A S B

4.3.2 HNFERL TN T 2 4E (Sink-EDM machining operation)

sink_edm_machining_operation EE X T TH F—1THREEHNAM T T B EN T TR
NZ ., ZEELk & H 1SO 14649-10 5%F X A machining_workingstep 2, %355 X 17 H kA6 TE In T ff
e 69 B b4 &, & 1SO 14649-10 € A9 34K machining_operation #F2E%

ENTITY sink_edm_machining_operation

SUBTYPE OF (machining_operation) ;

first_depth; OPTIONAL length_measure;

depth_of_step: OPTIONAL length_measure;

approach; OPTIONAL approach_retract_strategy;

retract: OPTIONAL approach_retract_strategy;

END_ENTITY;

first_depth: MAREEZLTZHAMTELEHR, MZEREXTH -HHMT
WEE

depth_of_step: B — I T A9 B CHE R 8R4 B 3 B 3R 2 Ji i T 85K

M first_depth RYULIA, X R AT HDR N HATZ B ET —Z/
AL BOATREL T, i8OS RGO 2E 4 R RS . 01 2R 0 T 5
SE—HTHFRMTE GRS, TRERA T EALMELEZD.

3
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WL T its_toolpath, 1% J8 ¥ v Z2 0% .

Retract . EEMTSERE X TR R AT EFLE. BOAER T, h ¥
A hB R, MBENMTREST—# THFM TR SE
£ B REA T BALMT BRE3h . QR T its_toolpath, i J& #F
] Z. 8%

4.3.3 HBEAIERFIMMIIZ (Sink-EDM technology)

ZALAE T KLU THAER TZ 28, E & 1SO 14649-10 & X #) technology 34K/ F
KA, BT TESEMAERBYLRSA X BiMiZEEREFE - M TaSEEERBEESHNTIE.

ENTITY sink_edm_technology

SUBTYPE OF (technology) ;

spindle; OPTIONAL rot_speed_measure;

sync_spindle_and_z_feed: BOOLEAN;

other_generator_parameters: SET |0:7 ] OF property_parameter;

END_ENTITY;

Spindle; s . i rot_speed_measure @5 X, IE{H R ER%E ¢ §iiE
Ti) JE % » B0 7 B2 1) T4 T () A6 AR B BE RS O 1) . 3R, MR PLOE
W A2 T T T % & ] T 2R 1 B (A TR

sync_spindle_and_z_{eed: P NE,Z Py dE M R W A . S8 synchronized_
feed H MG —R{EH .
other_generator_parameters: iz %4 pl 2% 09 H Ath Z %46 .

4.3.4 BTk N I oh gk (Sink-EDM machining functions)

AR T LR AE — 0 B A A i (] X ] N S B2 B Cnd &) gRE . X R 1SO 14649-10
H15E Y machine_functions @) 3R,

ENTITY sink_edm_machine_{functions

SUBTYPE OF (machine_functions) ;

flush: BOOLEAN;

aspiration; BOOLEAN;

flush_pressure; OPTIONAL pressure_measure;

other_functions; SET [0:7] OF property_parameter;

END_ENTITY;

flush; (B A H, DU BSTS Pk o DT 37 335 i ) Bt b %) “ R B " R
aspiration A (F 2R B, DU 3 35 b 40 o DT 7 355 hm T 1RD B b 6 <0 TS T R A
flush_pressure; R A E S5
other_functions: a3t Y HoAh 2 B s B 3 .

4.3.5 TR N T % B (Sink-EDM machining strategy)
4.3.5.1 #Eik

sink_edm_machining_strategy 58L& T AT Z AN HO R . FHE 7T1ZE, EHBdEmER
B T 6 S b2 A i ik . iR IS0 14649-10 5 XY machining_strategy SE{KH T35,

1
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ENTITY sink_edm_machining_strategy

ABSTRACT SUPERTYPE OF (ONEOF (contour_parallel,along_vector, synchronized_feed))
SUBTYPE OF(machining_strategy) ;

END_ENTITY;

4,3.5.2 iB%BEii0 T (Contour parallel machining)

AR %8 B A BUAR B AR HUIE . I SE 1K S 1SO 14649-11 5 SCRY %6 J5 6% HIl SR w2541 .

DAL

ik
-

Y

r,EEEEEEyOR

B2 BREmMI

72224

2

ENTITY contour_parallel

SUBTYPE OF(sink_edm_machining_strategy) ;
rotation_direction: OPTIONAL rot_direction;
stepover_direction: OPTIONAL radial_direction;
END_ENTITY;

rotation_direction: PR A T60 358 5 W8 e £k Ty 1m) O B 1 a0 i ) . BROA O 33 B Oy
], WHL5%E T costummode J& 1, costummode J& ¥ 8918 % T 1t
J& T .

stepover_direction; R iZm 1 2 outside_in, HL K £E R I T4 M Z0 %6 BE FF &6 (=] 0

B4 AR A O AR 75 I 4 DA b O T s 1) S0 R I 45

4.3.5.3 % EiN I (Along vector machining)

B4 E Rt B 5 ) U . R BRI A4 Aoz ) N Y S i R sl s e R R s T H i
SER LI (LA 3) .
JIH

X

B3 BXERE
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ENTITY along_vector

SUBTYPE OF (sink_edm_machining_strategy) ;

corner_vectors: LIST [0:7] OF direction;

END_ENTITY;

corner_vectors: EX T HEWRBEFH. &S 2 M machining_operation 5 { i)
cut_start_point Ji$#EE LAY,

4,.3.5.4 [6 % it 45 (Synchronized feed)

synchronized_feed #8358 1 T2 B o3 B3 A BHBHIS 32 10 ff BE 5% . il ) E 5% BE JE SCh S8 R AE A2 5
Aoz BhAOREYs . MIEENE —RIRRE « BIHHA L.

ENTITY synchronized_feed

SUBTYPE OF (sink_edm_machining_strategy) ;

spindle_rotation_amount: plane_angle_measure;

END_ENTITY;
spindle_rotation_amount E R R A

4.3.6 BN T BESink-EDM tool)

ZEMATHAMLERIEMTHRH T Ea@EmmeE. & I1SO 14649-10 & X machining_tool 3£ {&
MR,

ENTITY sink_edm_tool

SUBTYPE OF (machining_tool) ;

coolant_through_tool: OPTIONAL BOOLEAN;

pilot_length: OPTIONAL length_measure;

its_geometry: OPTIONAL advanced_brep_shape_representation;

its_bounding_geometry: OPTIONAL bounding_geometry_select;

its_material; OPTIONAL material;
other_parameters; SET [0:7] OF property_parameter;

END_ENTITY;

coolant_through_tool; THHEEBESFHEHEFRAEBHE H? (F8{H: Yes, No), (ISO/TS
13399-3:2007, Table 2),

pilot_length . M T H i 82 3] j O X 3 s b 9 B

its_geometry: R4 1SO 10303-514 X T B st JL Ao Fe ik 2E 47 HEB RO 98 ik .

its_bounding_geometry . e ot kTR e AR 3 08 JL AT HE R T B aE SR B IR R A el

I £ advanced_brep_shape_representation £ {& (1SO 10303-
203 .1SO 10303-514) 5 X 4 JL{aT 44k .

its_material ; ZEHEL T THEEEME ., Z8ENZEH THRERNE TZH
TZHBRZ%.
other_parameters; iz S0 E,

6
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4.3.7 HINFY]H % B% (Approach retract strategy)
4.3.7.1 #®

PIARMUIH R f) 226 . TRie RO A8 R UE B #AE b A 0 o 5 0, B A5 9 D0 A R B0 i ofE g
B2 AN T Tt R R A/ AE SO . R A Y A RS RN RTR R T E SO Y T T AR
R g, UIATID) A L A0 i 45 558 40 J31) % o TS a5 A 4 S Y 45

ENTITY approach_retract_strategy

ABSTRACT SUPERTYPE OF (ONEOF (plunge_strategy, air_strategy, along_path));

tool_orientation: OPTIONAL direction;

END_ENTITY;

tool_orientation: HTREALMENR ALK, 293 1 3 % 3¢ BB iz zh i

X 7 B A N B TR R,

4.3.7.2 YIN\%K# (Plunge strategy)

4,3.7.2.1 ##A

AEMREBREAMRA#RGZEaMRE, XERENTARBAGE, 7 oORERRE, HELE
F—M TR M TR ZE R E T L LR MR it s iR IEE R IER A N4 . T
AR A SR BT A 4 E sh AR A MR - T iR . YR BRAR VIR O 10 5 ) Bk n Tz 3 O e — B
B, 330 86 52 A T PR AR B SUE R

ENTITY plunge_strategy

ABSTRACT SUPERTYPE OF(ONEOF (plunge_toolaxis, plunge_ramp, plunge_helix, plunge_
zigzag) )SUBTYPE OF (approach_retract_strategy) ;

END_ENTITY;

4.3.7.2.2 T HRBHEHME VI (Plunge tool axis)

T HAERR T RIAGLE 1),

WARTREHEASFARNTENRER, WM B0 T RS m T, d T 85T
HEe{l H— T E e i, 7525 LR R drilling_type_operation, XM T . AT E A milling_
type_operation #5 H} 3 25 W w& , 1 H W {# milling_type_operation fl drilling_type_operation i cut_

start_point —3{ ,



GB/T 19903.14—2019/1SO 14649-14.2013

v
@ Starting  point

I
]__ Retract plane

O

Starting  point

B4 BTREHRMHES

ENTITY plunge_toolaxis
SUBTYPE OF (plunge_strategy) ;
END_ENTITY;

4.3.7.2.3 #m@ PN (Plunge ramp)

i 5 R AE R R — S A SRR R IA LA 5.

®_

Starting point

Retract plane

Starting point

S5 #Eidtes

ENTITY plunge_ramp
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SUBTYPE OF (plunge_strategy) ;

angle: plane_angle_measure;

END_ENTITY;

angle; FEON T 32t 25 28 3R 1T RO B 10] 0 B Al BE . T RS Ak U TT AR SR XY
O HLE AR 3,

4.3.7.2.4 WEEZ ) (Plunge Helix)

ITIRBELR VI A . 38 o 46 28 B8 HE 28 1 1 2 A A ok s SOZ Bk . mT LLE o 4 4 BE 3 o %k s IR
it 4 .

ENTITY plunge_helix

SUBTYPE OF (plunge_strategy) ;

radius: length_measure;

angle: plane_angle_measure;

END_ENTITY;
radius: ez iz,
angle: PN T 5 2 2R T ) B8 A Bl i A B . T RS R ST AR 5K
A XA E PR 3.
\mﬁm
-
Starting point

Retract plane

rau

Starting point

:.-.-:.

E6 MLkt

4.3.7.2.5 RN (Plunge zigzag)

WIEVIAZE) . 580 5 AL, B E TS B 42 fisk ) 1 RF E i1 S B e A K B i 4 1A D 1
T8 5E 98 KL » A BUEHE 45 TJ5 9]
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y
Starting_ point
|
Retract plane

X |
| | | angle
starting  point |
I |
| width |
| |
EH7 Hw®BiAkis
ENTITY plunge_zigzag
SUBTYPE OF (plunge_strategy) ;
angle; plane_angle_measure;
width: length_measure;
END_ENTITY
angle: X FaE e e L R Tz s M . T B 1k A5 0T MR 25 3K 89 4 o€
bV TEIE b g R
width;: EEHTHS T R AENIERRERE.

4.3.7.3 ZEHIE1TH BE (Air strategy)
4.3.7.3.1 #iR

XA ZERUAMYI 8133, 5 plunge_strategy KR A [A], X L1z ) A BR T F4E 89
. BTA IX B B W R A — AT A O T BN TRRAE 69 3 28 MM 5 N T AE 3 B X R 6 R AT
ARG TR B A DI R P g . I R 3 B2 AL T P A -1 9 22 28 L, 1 41 bottom _and _side _
milling #4917 5L , S 7 B4 2% [a] 0] A g J2 PO 2L 2R 84 o (] 5 1)

FE B o T HRAE B 8 B A TR U i T, R R s s TULIR AR R R XY SFmAN.

ENTITY air_strategy

ABSTRACT SUPERTYPE OF (ONEOF (ap_retract_angle, ap_retract_tangent))

SUBTYPE OF (approach_retract_strategy) ;

END_ENTITY;

4.3.7.3.2 iBfmEYINYIH (Approach retract angle)

iz By o) R A M N IR — o o e R AT 2 . X T OV 0 T, R SC B T4 A R R BEA
e A AR,
ENTITY ap_retract_angle
10
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SUBTYPE OF (air_strategy);

angle: plane_angle_measure;

travel_length; length_measure;

END_ENTITY

angle FH T T |5 2% 0 2% 1 A9 2 45 AR R, sl N T 1 R R A 3 T Y 1R
.

travel_length. #m e, B X travel_length J5 . T EL o3 8508 3 05 4 i 2% 4k
gefr it 2 MRS, R Z IR .

4.3.7.3.3 U&7 4 (Approach retract tangent)

i b 2 W o) i A B B PR B B . s sh AR TR AR A BURLR A R sh S R . A% E D)
AR SE A2 /DT 2T #4E B retract_plane Ji o P 8L (9 3 8] 38 S 100 4 BE B, 0T 6 B A2 4 i 3 LT (9]
B iz 8h .

ENTITY ap_retract_tangent

SUBTYPE OF C(air_strategy);

radius: length_measure;
END_ENTITY ;

radius. ot 45 5 MR = s Y 4.
4,374 BHEEIAVIH (Along path)

P — ML A A 2 4 BRIl Bl . IS M A O 45 0 R v T B T e ] TR B B EUE A g

Bk H Bt H .
ENTITY along_path

SUBTYPE OF (approach_retract_strategy) ;

path; toolpath_list;

END_ENTITY ;

path; G LR E s — BB . R EENE LR T
ALSE B o FC IR RN T #8459 R A BRZE r, AR b il A R FIE 1Y S
MR AR —FFEE 0]

11
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B F: A

(BHEEMR)
EXPRESS 3 &

T %) EXPRESS J2&74<# 4 # R K,
SCHEMA sink_edm_schema;

( =

Version 3 of Jan 13, 2002

Author: Gabor Erdos

Your email contact: Gabor Erdos {(gabor.erdos@epfl.ch)
%)

REFERENCE FROM machining_schema ( * ISO 14649-10 * )
(

length_measure,
bounding_geometry_select,
machine_functions,
machining_operation,
machining_tool,

material ,

property_parameter,

technology,
toleranced_length_measure,
machining_feature,
plane_angle_measure,
axisl_placement,
machining_strategy,

bounded_curve,

rot_speed_measure,
pressure_measure,
advanced_brep_shape_representation,
direction,

rot_direction,

radial_direction,

toolpath,

toolpath_type,

toolpath_speedprofile,

toolpath_list

)3

[ % @ HEHRERENERENRRR RN EERRRER R RN RN RN R RN RN R ERR RN AN N RN RRRERR % )

( # sink-EDM volumetric pocket feature * )

( ¥ HAEHEAEAERENEXEARNE AR A AN A TR AR X AR H AR X ?I

ENTITY sink_edm_volumetric_pocket
12
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SUBTYPE OF (machining_{eature) ;
feature_boundary: bounded_curve;

axis: axisl_placement;
END_ENTITY;

R R E S S E T T TS
( # sink-EDM operation * )

(% FMERMARENRNEMNERNRNENRR RN RN RN ERRRERREREREERERRRRERRHEHRERN ¥ )
ENTITY sink_edm_machining_operation

SUBTYPE OF (machining_operation) ;

first_depth: OPTIONAL length_measure;

depth_of_step: OPTIONAL length_measure;

approach: OPTIONAL approach_retract_strategy;

retract; OPTIONAL approach_retract_strategy;

END_ENTITY;

( * B3 D0 D D6 e DB B B BN DD BN DB e e DE DE MU D B B WD N P e %* }

( #* sink-EDM technology # )

( ¥ EAEXEAAEXEXA A A X LEXAE XXX A LA E AR E X E A EE A E XA EE R XA EX A XX AR RN * }
ENTITY sink_edm_technology

SUBTYPE OF (technology) ;

spindle: OPTIONAL rot_speed_measure;

sync_spindle_and_z_feed: BOOLEAN;

other_generator_parameters: SET [0:?7] OF property_parameter;
END_ENTITY;

([ % HEEXRERERREREREEREEERER AR AR FREREER AR FRRXREHR AR XXX RHRH ® )

( # sink-EDM machine functions #* )

I e T S E TS S E S S S
ENTITY sink_edm_machine_functions

SUBTYPE OF (machine_{functions) ;

flush: BOOLEAN;

aspiration; BOOLEAN;

flush_pressure: OPTIONAL pressure_measure;

other_functions: SET [0:?] OF property_parameter;

END_ENTITY;

{ ¥ OEHERAARRAR AN AR A RN X XX NN AN XXX AR XA AN AR XXX R AR EAAERN ® )

( # sink-EDM tool *)

I e e R S
ENTITY sink_edm_tool

SUBTYPE OF (machining_tool) ;

coolant_through_tool; OPTIONAL BOOLEAN;

pilot_length; OPTIONAL length_measure;

its_geometry: OPTIONAL advanced_brep_shape_representation;

its_bounding_geometry: OPTIONAL bounding_geometry_select;

its_material; OPTIONAL material;
13
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other_parameters: SET [0:?] OF property_parameter;
END_ENTITY;

( e FEENE I3 333NN MWW N WA XMW AN NAANXNX K )

( * sink-EDM Machining strategy * )

(% HWMNNHEMNNN RN NN N RNEN NN RHER RN RRERRH RN RRRRNRRRRNRRRRRRR % )
ENTITY sink_edm_machining_strategy

ABSTRACT SUPERTYPE OF (ONEOF (contour_parallel,along_vector))
SUBTYPE OF(machining_strategy) ;

END_ENTITY;

ENTITY contour_parallel

SUBTYPE OF(sink_edm_machining_strategy) ;

rotation_direction; OPTIONAL rot_direction;

stepover_direction: OPTIONAL radial_direction;

END_ENTITY;

ENTITY along_vector

SUBTYPE OF(sink_edm_machining_strategy) ;

corner_vectors: LIST [0:7 ]| OF direction;

END_ENTITY;

( H O OHEEEEAEABUNEREAFERER AR R AR A AR AR XA E XX XA E XXX XX REA XA AEEN X }

( * approach retract strategy * )

(% HEHAXAREERHEREREARER RN RERRH R AR RRFRE R RN AR R AR AR R RRRRRRRRRN ¥ )

ENTITY approach_retract_strategy

ABSTRACT SUPERTYPE OF (ONEOF (plunge_strategy, air_strategy, along_path));

tool_orientation; OPTIONAL direction;

END_ENTITY;

ENTITY plunge_strategy

ABSTRACT SUPERTYPE OF(ONEOF(plunge_toolaxis, plunge_ramp, plunge_helix, plunge_
zigzag) )

SUBTYPE OF (approach_retract_strategy) ;

END_ENTITY;

ENTITY plunge_toolaxis

SUBTYPE OF (plunge_strategy) ;

END_ENTITY;

ENTITY plunge_ramp

SUBTYPE OF (plunge_strategy);

angle: plane_angle_measure;

END_ENTITY;

ENTITY plunge_helix

SUBTYPE OF (plunge_strategy);

radius: length_measure;

angle: plane_angle_measure;

END_ENTITY;

ENTITY plunge_zigzag

14
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SUBTYPE OF (plunge_strategy) ;

angle: plane_angle_measure;

width: length_measure;

END_ENTITY;

ENTITY air_strategy

ABSTRACT SUPERTYPE OF (ONEOF (ap_retract_angle, ap_retract_tangent))
SUBTYPE OF (approach_retract_strategy) ;
END_ENTITY ;

ENTITY ap_retract_angle

SUBTYPE OF (air_strategy) ;

angle: plane_angle_measure;

travel_length; length_measure;
END_ENTITY;

ENTITY ap_retract_tangent

SUBTYPE OF (air_strategy);

radius: length_measure;

END_ENTITY;

ENTITY along_path

SUBTYPE OF (approach_retract_strategy) ;
path: toolpath_list;

END_ENTITY;

END SCHEMA; ( * sink_edm_schema * )
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