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BRTIXHERER

¢ B%ﬂ%ig f(CC,y,Z) =0

¥m Ax+By+Cz+D =0

E*E :L'2—|—y2—|—z2:R2

BT 22 +y° = R? FHE R B

(2(0,¢) = rsind cos ¢

BKE S(0,¢9) =< y(0,¢) =rsinfsingo
L 2(0,¢) = rcosb

BXH ERREE

2024-4-23 e/ iCHRAmR



FRER A SR GRSk

The Academy of Mathematics and Systems Science, CAS

FE RSB HhihZe A — BezierBiZA™=E
BezierfZ a] Hif—Fret 3=t S hUREHZE, BHZEFBSFE L Pierre Bezier F- 1962 SHZH.
EXEFIRA Py, Py, Ps
Po1 HiEHAPo, P1 ZENEER

Poi(uo) = (1 — up)Po +uoP1, 0 < up <1
Py IEHIsP 1, Py ZENEER

Pio(ug) = (1 — up)P1 +uoPa, 0 < up <1

Bezierf£kC(u) HXIRIAYSS

C(ug) = (1 —uo)Po1(uo) + uoP12(uo)

3/X Bezier %= E (Degree=3)
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)’-%ZFH%?&E FHEGHATE — BezierBIZERISEIE

—%& n R Bezier fiZk C(u) AIRIAA

3
=0

C(u) = (z(u), y(u), 2(u))

n 0<u<l 12 = (1 —u)*Py + 3u(l — u)?*Py + 3u(1 — u)Py + u’Ps
— Z B%n(u)PZ 0 P, p
1=0 2
HizglmAaP;, 0<:<n :
HERHZEAEMEZII B, ,(u) , XS /
Byo(u) = —™ i1 — gy Py bs
Z,n(u) — Z'(’I’L _ Z)'u ( o ’U,) _2 0 | | | | | 10 12 14

3 /X Bezier i E
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w ASHEHM%HE - BezierBiZAF RS

Bi&q = IREL +1, BP: Order = Degree + 1

¥l = k& + 1, BD: Number of Control Points = Degree + 1
LIETERNEHIREIR AR, HZANREBXINAIER S, FitiigstiRE s
LEM—MEHI R RIS NEE, TiEREMEN

e —pn Sy C'(v) Txikn

C'(u) = 3" Bl (wP;

n—1
=n Z Bi,n—l(u) (qu—|—1 — Pz)
1=0
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= ASHEH%HE - BezierBiZ&HHERIHENBIE

Bezier Mz [B]0]LASSiBH R, IRIECBMEERXRARE, 99 G0, G1. G2, G3 EEFEARIBN

GIFEL: CHEUIESD : 7EiEiEsAbehsss
#E, ANFRE

GiELE (RhERZELD) : EEESAHESE
B8R, XEF
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w RS EREZHE - BezierHIERISHENX

—%&n xm X Bezier HiE S(u,v) AIZRIXA

HAEHRP, ; 0<i<n,0<j<m 1T HEAEHMIE
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= RSB HH%HE - BezierfiE LHNEFES%

XJFEERNSE vo , Bezier HERIFSHE—5%Bezierfizk

=Y > Bin(uo)Bjm(v)Pi
i=0 j=0
- Z Bjm(v)Qj(uo)
7=0
/\¢I
QJ<U’0) — B; n(UO)PZ]7 J = 0,1,2, y T
1=0
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mHASY B HHEZHE - B-splineEIZERIS2IE X

ERlmA P, 0<i<n

IFFEHREA RN TREREU , HEPEEn +1 IMBR

U = (ug, U1, U2, - -+, U1, Uip)

Niy(u) BENTARS EH B HEETRY

( ) 1, Uy < U< Ujg1
,0lU) = .
‘ 0, otherwise
U — u; Ui4p+1 — U
Nip(u) = Nip—1+ Nit1p-1, p=1
Uitp — Ui Uitp+1 — Ui41
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iﬁﬂ%ﬁ&ﬁ FHEIZEEE - B-splineFIZRAIS 25

/AN )

- Piigh=ix& +1, BD: Order = Degree + 1

o Tl = iSHISE + RE + 1, BD: Number of Knots = Number of Control Points + Degree +
1

.+ BE—MEHIE, REERARMEE, XERNAXNRSENNHEZEMNEHEX

- BT RRAEFNTRANSSEE, #LA195 B #& (Uniform) ;
&N, fhzk/93E95 B 5% (Non-Uniform)
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RSB HEZHE - B-splineliZiISEIT R H SBezierlIZEAIX R

+ R BHFNTREENELTRAERR, TRES = /R +1, A

U= (u07u17u27 s 7um7um—|—1)
= (@ ..oy Ay Upp1, Upt2y oy Um—p—1,0,...,b)
—— S——
p+1 p+1

—pEa =0, b=1
- ISR B HERMZAIEHREENEIESE, TRAERRY M NTREHSHEEE
B ##5RERZIRIL)I Bezier B
- IR B HKMENE ISR, pHlsism—p—1 B RESE SH&NRENE
=, N B HFRISEASER Bezier HIZE
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RS2 HhZ%HE - B-splinefi&EH S8

n

—% p RBEEHMEC(u) = Y Nip(u)P;

ER=AP, 0<i<n

PE@mEh U= (a,...,a,Upt1,Upt2, .-, Um—p—1,0,...,b)
p+1 p+1

HZLHI—HS
53

S Q, = p—t i 0<i<npn-—1

P =i

£p—1 XBHLEH C(u ZN,pl Q:

PaEEA U=(a,...,0,Up41,Upt2, -y Um—p—1,0,...,D)
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mHASY B HEZHE - B-splineEIERIZS2IEX

—A pxq kB (n+1)x(m+1) M=HIRRY B HEME S(u,v) 7]

TER A
S(u,v) =) Y Nip(u)N;q(0)Pij,  (u,v) € [a,b] x [c,d]
i=0 j=0

HAEtlRP,; 0<i<n,0<j<m a7 HEAEHIRE

HPTREEU,V KESAl r+1,s+1
ﬂg
U=(a,...,a,Upt1,---Ur—p_1,b,...,D) and r=n-+p+1
N—— N —
p+1 p+1
V=1(c...,,0041,..-,Vs—qg—1,d,...,d) and s=m-+q+1
N — N——
q+1 q+1
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w RS EREhZHE - B-splineHiERY u ARSI

B HRRHIE S(u,v) X uHHRSEFIZRIAA

n— m

> Nip-1(u)Nj g (0) P

1
1=0 7=0

ek P(l 0) _ pPz‘+1,j—Pz‘,j

Uitpt1—Uit1

HhTaAEEV R®EAT, TRrEEU A

U=(a,...,a,Upt1,-- ., Ur_p_1,b,...,b)
S—— N——
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gmﬁﬂEEEﬁEE—BﬂmmEﬁmvﬁﬁ%

B HSRHE  S(u, v) v AIRSEAIRIES

n m-—1

0,1
Sy(u,v) = Nip(u)Nj g1 (U)Pz(,j )

ek P(O 1) _ —q P,j+1—Pi,

Vjtq+1—Vj+1

HATRREU REFE, TREE VA

V=1(c...,c;041,---,Vs5—q—1,d,...,d)
N—— N——
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mHSYBEHHEZHE - B-splineHEATR SRS

B HFHIE S(u,v) NRERSEFIRIAN

n—1m-—1

1,1
Suv(uav) — Z Z Ni,p—l(u)Nj,q—l(v)Pg,j )

i=0 j=0
(1,0) (1,0)
Hep pt) _ Pijni=Pij
vJ Vjtq+1—Vj+1

HpUREEU, V. 53508

U= (a,...,0,Upt1,-- - Ur—p_1,D,...,D)
N——
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FEHSHBEHMZ&ME - BezierBiIZMNBERR

—% n B Bezier fhi%k C(u) AIFILR

(1 —u)?Pg + 2u(l — )Py + 2u?P,
(1 —u)?+42u(l —u)+ 2u?

C(u) =

0<u<l1
Yo Bin(u)wP;

C — 0<u<l1
() Z?:O Bi,n(u)wi 7 ==

O Pi(1,1), w; =1

P5(0,1),
Hep Wi R

B2 Bezier & NI LSRR REINSF IR

Po(l,O), wWo — 1

A—5<2;XBiEBezieriiZ&i5iHRT—IXELNMHZ
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FHESHBHM&HE - BezierBhEAYHTIER

—&& n xm R Bezier A S(u,v) AIFRIAN

D im0 2o Bin (W) Bjm (v)wi ;P
D ie0 2jeo Bin (W) Bjm(v)wi;

S(u,v) = (u,v) € [0,1] x [0, 1]

B2 Bezier HiE AL AFSIAZREKE S /XM
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ERSHE R HME -B-splineZHNBIER N

—%% p B B MY C(u) afRiEA &
Ni p(u)w;
n Ri, (’LL) — n L
C(u) = ano NNP(%LL;MP a<u<b T R N
o NEEERL, N
Hrh Wi J9iEREK C(u) =) Ri,(u)P;
EHElaA P, 0<i<n i—0

PREEU , HPEEm +1 MER

U: (017-oo,a,uP+1,uP+27...7Um_p_17b7...’b)
S——— ~——

p+1 p+1
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RS EHEZHE - NURBS s

» FTREEFHNTRABISISMES, B HE5RHZAR/I NURBS BIZ

. . , U = (0,0,0,0.25,0.25,0.5,0.5,0.75,0.75,1,1,1)
(Non Uniform Rational B-spline Curve)

P5(1,2),w5 =1
« NURBS aJl. AR IR
ﬁ Eﬁfﬂd*%ﬁﬁ%l’ﬁ@% IAE P6(07 2)7w6 — \}5 ® P .P4(2, 2),(,(]4 — %
P7(O,1),w7= 1o QP3(2,1),&)3: 1
PQ(0,0),WO = %Q @ ‘P2(270)7w2 — %
Pl(l,O),wl =1

2024-4-23
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HFHASHE R - B-splineHERIBIER ] NURBS HIA
—N pxq REE (m+1)x(m+1) NMEHARNEE B #&HE S(u,v) AIRIA

7.%_ m_.]VZ w)IN; vwiPi-
S(u,v) = Sy DT () o) fed
D im0 ijo Nip(u)Njg(v)wi,;

HpHmmE U,V KEDB r+1,s+1
U

73 = (@ ..., 0y Upg1y.y Up—p—1,0,...,D) and r=n-+p+1
N — N —
p+1 p+1
V=1(c...,;0641,.-,V5—q—1,d,...,d) and s=m-+q+1
N—— N——
qg+1 q+1

- STREEFTHTRABITISMET, B H5HEFR/I NURBS H
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FHRSHEHMZME - Bezier, B-splineSNURBSZ[AIBYXFR

B-spline

Rational

Bezier .
Bezier

lzasaees iR AR 24
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HEHERID A (Knot Insertion)

\H;;égﬂﬂ% C Z Nz p ) ZEEZI_ESLE%)_\I_\__'\E% U = (u07 U, U2, ..., Um—1, um) J:El_\]*::ﬁ/—_%
< 1=0
BT E [, upy)  FEURSAESES 5, B uBAUR IR, EESAEEERATS

EXRFREARH JmfFESI“"'*EEIEIEE. ARV EHLENARRTISEEN, NHEFEBA 1 NMEHR
155 | MEHRA Qin B Qio =

Qir=0;,Qir—1+(1—0ir)Qiz1r—1

(1, i<k—-p+r-—1

Qo = 4 K k_P+T§Z§]€—S

L0, 1> k—s+1

2024-4-23
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HSEHMAND a4 (Knot Refinement)

géﬂ%ﬂﬂg& C(U) — Z Nz,p(u)Pz ZEEZI_ESLE%/'_\%EE U = (U’O) U, U2y« « oy Um—1, um) JZEI"J*i%
£ 1=0

iQXZ{CBO)xl)"')xT} / Xjﬁﬁﬁﬁg liﬁﬁl’z Sxi—Fl?uO sz Sum ° }E XEPE@E%TEE)\UEPI

BB I MHESRAQ,,i=0,1,...,n+r+1 r

BEXPRACRRATFIEZTRRE, AAITNEREE/IVTRIANSHEAN

N FEEZIME SR AT SCI

Fic—: BEZRXNATREAR AN,

75i%": T]£% The NURBS Book BHE 5 TIELIT 4,
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4% NURBS #5RHZ 2% /3 Bezier XX\

AT HFERHEINEIARE TR wptlsism—p—1 T REE R SHZAUXEERRT, SR
A3 fF S ER Bezier BiZ,

FLAF AR REA ST RMRISE, 5—5% B-spline HizZe o AZE Bezier Hizk, BiiF—%< NURBS
HIZ 2 iE NS ERG1E Bezier Hi%,
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ERIENTRBRANT R

—ZRHE S(u,v) = ZNi,p(u)Nj,Q(v)Pi,j EEMATRRAEZE U x V EAIEFESEE

T EmBU HAEA (UML) TEERI L GRS AR RN (BEE) A

)
WHRAZEY WPAEA (TR T@Edydn +1 TSR AT AREN (TREL) 8iAsC

m
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JR(ERE S S

EENANEEMP = {Po,P1,...,Pn2, Py} , BESUEMEREEYXERHR, HEE—XEA
iz (ECHNE) ASEESKEMNEUMS (SHE) | ERERIRNaMZ: (BHE) SEERZEES

R ERE.

- WISREFIX MM (SHE) SEMEARIMEERR, NARLZS A /E(ERR.
- MBRAEKILHL (EHE) BUMEBEER, MEERTIERT S IREIEECAENLIHS (8

HmE) AI75 ARSI,
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KIZIARRI 5 2E

+ RREBEUTE/UTZE. JUEEESRT. Tl othrSHiEnRrNERNER,
+ RRABARK IR EHEKEEL) TERFRIERERR (322) HEER.
- IRIEXRITRISEEIARRE, AIDA=SEBIRIKEZER:
R-KR. R-% K-@
c L-h -
- EH-H|
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HIEIRIZ 5 AR R

- BRKRIZBEA oSS
- fETE
- BEUE
- DEIE (H5i%)
- B

}

dl

B—HRRZEZAEESENRSMENEE, RE—TERNRILERA.
- BERINEZREEZMER, GENGRENBRE. BRI, FRREHARRDR

2024-4-23
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HIEIR3Z - R
- SHIEESRANRETIE I, ARKESRIFEM S IEEIREE.
- RIERTHER(CRLIT) HEE S Tz FE AR 3 E),

- DXL ERIEHHE, FHIEEEHEAKREE, RS ERNMEISIEES.
- N, —sKN=XHE AR UERRESIE N —a 8 3240 18K 51z,
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HIERE - BEllE

- BN RECEHEES—RYN=AEF, BRASL
HERRZ ARG FE=AE AR ZERNEREE, H#—F
Y, BRI ANEZE (F—THE=AANE) 0FE

(B THE=AAENE) H3HYRR

KRS IE S R E A A E A TRE, T8

RIS BREER

- BB AR AT, B SR —SEEDBRY
RN/ HHERYA 2

l&(
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N N
Ik - {ELE (HPiE)
K& I = I

- MAELE. KOHREEE (EdTERERE. TReElEES)
ZRIA T

- WROEARRE, NE—SoEFEE, 5HEPYo PN
SE/MOFHIE, BEFMES I FHIEROEHETHEE

- BETRE, EEHESEIE—EEESNEES/T, I
AT REEXIR A B AT & S a0 HE A TR AR A
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HEIR3E -

- BERR: AT HERRARETTES RS, UBFRZES 3L
RIRRER R R F/IR08R =
- BlR: BUHIRRANREEER
- TEXRE: —RARZREFA N FERITNEERER AT,
- TBEEK: ARARES K, BIETHEREENREL K.
- BRI RIERRIBIR R L FIEGE
- HiF: B0 LB RIRINFER, BAEHR—FESIGBRY  su(s.0)

Y855
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HIEIR3E — ARG ERIRIELHER =

K32 &EHiEE

fEITIA {ER7R HHEEY 25 T U R R3S kB, ZLM ERSEEFE
BalLE FBEERASAIRE JRIEEE, ZEW, ERERES BEARS, REFHEK
PELE BEEKRAERIRE RIEER, ZLW, EREET BRI ZrERR. KSR

\ TN == sz S =t — — i ¢ AY <+ ‘ /ﬁ-H: ~ \jJ =2 I
ErE EESHBEIORR  BENE, BES, SR Dhops PRUEREA
Zim, EEE

2024-4-23 R/ CIRIRRR



FERIEFRSF SERRIFHARR

The Academy of Mathematics and Systems Science, CAS

« REEEAFRTHS IR, BENRZERVERES.
- HAEA—MWRE/E=M: 2. H. =
- REELSE

- TEHMAS T URZARZE

- RiER %, BEINRDEINAS N D

- RIBESIN, WEFIDZERES

2024-4-23

&/ ICHRImE



FRER A SR GRSk

The Academy of Mathematics and Systems Science, CAS

NI RIEIRRET R - SERE, REEE, SCHRE

LRHERE REIRE SEiFRE
RIAREINF RIAMERREAIHRERE (Z0) RIARRRIREARERFHE (SE0)
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LIS RBIFRERIER I - CSG

CSG ( Constructive Solid Geometry ) {AE¥NEFRRE:
— MR — RIS RNEAYR (W25,
R, ESERS) BRRIRMENGER, SURSEIRNRE
14,

- CSGHICR T LAIEI RS AERNR/RIZERE

=|

o

+ CSGHIRBIFEHA/IER, YR AAEHER A 8EXT

=, 4. BFERHTERNRE
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LS RBIFIERIER I - BRep

Brep (Boundary Representation) 0 ZEE: FA—ET
AEEMRSLAMERY, 1R8I - @ - IF - i - |ER,
IR BT VIR SR (Geometry)
NEREEZHIKE (Topology)

B, HENERXRR, SEBAIRARR

THY "B

JUREEIRFARRIAR/N, RY. MEMZRSE, MAUMERTE "B
FRIANA

2024-4-23 /TR
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Open CASCADE

Open CASCADE Technology SDK (OCCT)E—NRAC++
FRRIFFRRICADRZE, 2itFR EREERY) LSS
BHEEZ—,

OCCT {£F3 BRep (FRFR7R) 7iAKRm 3D =8, FHZH
7 3D HEFOSCiAERIE, CAD HBUEIGMIMMERS, &
?Z 3;@*% (CAD). #Et=U (CAE) . HEIFIE (CAM)EY
KT A2

OCCTE—MNRUEBCAD #%, XERCAD FEt&EiR(t
~¥F (STEP/STL/IGES &) |, 1RHSHREERRE WS, &
BRI, RiR. fEgR. AH. E8hs. EfE. #8.
B, BB, (miE) |, SRR, 124t aEBA4SE
PEEY . ¥4Visual C++/MFC ARIFISIE.

OPEN
CASCADE

https://www.opencascade.com/
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OCCHERRE

CADIIARMOOFREELLR, KT Z4RE. HERE. SRR, REE. 5
IEEREEEREMER. BEECADE AR ARERAE 7T1FZ A RNZAICADS [ZEF0ER144.
OCCTH—ZxMNTZENRERZATIOPEN CASCADE SASSHFFIFFA,

KRERLRINT:

« 19804, {X¥JH Matra Datavision AE1FF&HI EUCLID CAD ZFARIEFARZEOCCTHY
RIS,
« 1993%F, Kfi7r—1¥ /3 CAS.CADE (Computer Aided Software for Computer

Aided Design and Engineering) BIE&.

e 19964, IFR.AfEUCLID QUANTUM %,
« 19984, Matra Datavision 2NEIBE RN, ST HRAAEAGRSS.
« 19994, Matra Datavision BIEIEEME T — 1B EMERIARE, BIFFEL CAS.CADE EFERY

RS, AYFRIS Open CASCADE,

- 20007, Matra Datavision 82T —33%8 /5 OPEN CASCADE SAS HIMftE2aa], LAUR(

E T U Rz SAFFARSS
« 20034, Matra Datavision # IBM x5z, 1 OPEN CASCADE SAS ##58—3£H

2ya] Principia Zit,
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OCCYFEFRILGPL

OCCTHEEREGNUTEBER AIFOIIUE (GNU Lesser General PublicLicense, ®&#RLGPL) .

LGPLYF{EROCCTE—LaafittER, FEEFRIATILA:
1) LGPLFaIEERXSFFEI N, ER4ER OCCTRI Wi iz A= BB RN A R ER 73 B & SR P

o W&,
2) WNRIEMTOCCTREE, Wit AFANOCCTRIBIRAX AT, MEIEMEIZN AR

RIS E, RERPILELGPLFAT FRRIERIEIOCCT,
3) MFEFIEBIELGPLIFE], FRARIBRZROpen CASCADEASIRISEARLFA.

EEHTFATER T, Open CASCADEATIEBARSOCCTRUE A ARG ER, AEBEAIXESE,
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OCCTHZEMIG T

OCCTEE/NEBHI S AT AR

1) Eitisith: SAEEM OCCT SRR L o

2) #iEiELR: IRMEEIREMLUE 2D #0 3D JLATE s Sm !
ToREBEFRRA CAD #EE )

3) BiEiER: 88 KELEANHEINEIL; "EiR
&L EHRhpKE T RS 7 RAERER

7N
4) EIMMESR . NERAURF IR TSSO
5) MUESREL: SRATIOSIBISEIRIE, K
5/ ARMEERIRE A RENAIN CAD %2
BRI 2a2 _
e kb AL AR mammame |
MR TR IR (FIFJRME) 0%
g R T
CAD 1£5%)
7) Open CASCADE Test Harnesst®iR, tHBFRA
Draw, TN, AIRIERIERIONIR T

GUI Framework { Qt, MFC, .NET )

noth | —5eAF: Open cASCADE | ||

Mel(] ‘SPIBZIA,

r= =
e

uoneZIensiA

sj00 JuewdoAsg
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OCCEhHRER

=

RSIRIREL 2 T #im 2k Open CASCADE Technology & FIRIEURESIITIARSS -
JRIasSR, Nf/RE. PR, BEEIEELHE

« QHIRASCIFIUnicodeZF RN FRE
o MBEESEODISANNEIERS (W, 5IFK. A, ESFIRER) HESZE
- REERNSESFAIEARAELHERLINTE (MEFEEININE. kA BE, BEHRS

F) B

- FMIEEN R I REEREANSSE
- IRMHERUIFCEEERRSEEL, BT E XA FEASIREEMIRR LAI35E
- FERERFIEBHITHRTLILERANRESR

1%

RRA TR T SANEAIRSS, fHlan:
ZEWESCIERINTSR, BEREIMERARSIBINER (SEESET)

- TEENMHAAFEER, REEEEHNSEIENNSIINBRERRYERE

. T}; A@E’\Jiﬁﬁﬁﬁ%‘é’.—ﬂ%@ (RTTI) #l&l, EP=BREBEIRGEN, FHREAEIERNFE
o FERCH+HR

- BISFES RS EaEEERTT

o BEARFAIVERESS, FTEEHNHATE. BRERAIENS

- AMBRCERIFEXEITERIEEXMNTIER, FTNEERSIFBIES

- HERETMIBPHERRE, (EREEERERIBERFERN SN SAFHITEE
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OCCEUEERIR
R

SETREUERIUR M 7 ZRR2DFN3D S AR BRI SR LS.,

EREUERPURM T LI REIDHPRYNAFR (BRep) RIEEELSSTN. EBReps, JUAMBERZAJLA
(KEFRINEEIPRIRE ., TUAIRSIRRE XS RIS E A, FIaNmhZiIthm (Bl ey N =/RHEL%.
NURBSZ) . HFMNEEI AR EE—EAVEHELSA,

JUIsEEIF TERR M I0REMRS, BT HINEN T BB UITSAZBRIRER. — LAl
> fdR. [AE, HEAE EENIFEINER, BRLMDRES (FILER)
B SE3D=AFHIEN, ERHEALTRE > A - NTF— N RAVZ4E AR
7t > 10 - T, A NRRRIIRRE
B ER/LERR, BENAYRE. ek, X > 2 - BOIRINFAEETT R
R, ENRIRNEAS > M - HEHRENFERN—ED (E2D%) =)

> B RENET EIE S LU Z AN HmE (F£3D9)

> EEMIEEEXR > 7% - HESNSRRNFERRIEINES

> RFHIZANEAEIR/INURBSHZZ( > SCR - ARRIRAVAIRAS 3D AR —E8 D
> TE2DF13DREE A AR > EASK - HERIRIAFERNTIIES
> HEJUTRNRZIERIRIE SR VAIARRTLUE X ARESRSHARNES,
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OCCERRARIR 1 -JE,

KE/VI&X:
> ITEFEHZ. HEes—SH%S—
SZHEAYAE =

> BRigelB g =fist, B
IRE/RIE L, RB=4EMEies Bl
il

> RIBLISRIEE SR

> RIEZIR (FE. Tl K. [EfR
IB75%) M E Rz

— N
ra oy

JRERINEE:
> i

eEJ A RRIIEREE
e LA SRR NN EIE

(S8 RERIEEMES)
HATREI R
EHOOSATERIE
I UAIREERR /9 NURBS R
FERIRAFEINTR (EFfA)
ﬁé&-@ﬂ?ﬁﬁ*ﬁﬁi@%ﬂ’ﬂ?ﬁ

>
>

YV V VYV
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OCCRRMEE XIS IR2- R

BEARJUHRRIRIIE: /RIzE: RFNERERRNESFRIZEFAIR. TS 1F0S2:

> BF > HB (Common) BESTHIS2HEFERATER
> Bk > & (Fuse) BE&S15S2HMIEFE =

> EREK > BEIff] (Cut) BEST1HFEEARTES2FIFAE R,
> [RIEER EEMEMBIEE

> BRK > iz (Hollowing)

> [BEMAK > 5% (Shelling)

> (HEE SRR AR
. ~ > WEHEIRTIRE
ETIEIHTEER: AT AR R O e &

> B - iR > [P (Depressions)
> IEERVK - hedein > 2 (Protrusions)
> HiE - —RAEIER > JI0Eh (Ribs)
> B > [UiE (Grooves)
> & (Slots)
> EH
> fEdEmE
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OCCEAEE A et 3- MR E

PSR BRIR A 7 AN R ATIRE:
PSRRI T ER=AE A R IR0, BiE:

A

)

> AT ESTARERARE NS SRR SRS IR N INERT X,
>MBRepXI®R (FPIR) = MISHEUREAMIEX,
» BT EREEXEKNTUEIENGEGIELREE (FEaKkE) MBI TE,

Open CASCADE Technology B & MRITREEIREE :
»VRMLEEHRE21E0pen CASCADER REE A 9VRML

1.0324% (FEEPAINSEERIE

=) . AFEMETERTMEE: B, SRR TIEMEE AT EN=A

ES, SiEEIl, BI2RERRAHEES,
»>STLEEHRERIEOpen CASCADERZIRELIRISTLI M,
AT IREREFIE (3DFIED) RIS,
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HABSTEPARAE?

ERITFIGNEIE, AT REERETE R ERSE
SURISTIAS Hﬁ'ﬁﬁll ESMNMEYETURAIARR, 7
EEEl, SZ03DIR RN T R E

*I:I-L%%L'FE’JHB_L o CAE CAD (Computer Alded Design)
CAE (Computer Aided Engineering Analysiz)
CAM (Computer A1ded Manufacturing)

EEEEFRETIIRG, MRS sIE e ] O Commimonc Cour
S REIRSERAI00IZEETT, ABRX—EE, A i o
MR TSMBRPE, HrREREmiER ol

WA, CAM |-+~ -»| CNC

BHRESR AN EMEEAISET, EEAIVDAFSTOSE

IEI’JIGESIE%E)'ME&?E&T% fefe, EfrAE
AZ7 (ISO) #EH T H—BIERRE I ERtREIEL

TEﬁ\/E (STEP) , LIHBER AR mEURISAN o H.
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STEPLY, ﬂ%inF" X (AP)

AP 201: #UFIE]

STEPRFRRERFIMY (AP) X TUMAEARRITEEA AP 202: KEXHIE]
FFILEAZ B3 IRF= R, FRR T SR — BUAIAERS NS L N

. LATFR—ZRFISTEPR FBRERFMYAIENLA, S MMNED AP 209(.e M*—T*D%L (1:/3/_\1:5)1-2@;;1211-
B R ER AR ITTREK: AP 210 FRSIRH

AP 214: {8ZFigit
AP 215: fARAAZHE
AP 216: REAAt&EZE
AP 218: fRfRLEH
AP 219: RTNERR
AP 221: INTiSfEINREHER
AP 223: &
AP 224: BT AIFENIESFENL]
AP 225: #EFRMMGE
AP 227: I %5
AP 232: BIERAKIE
AP 235: TF24sid
AP 236: RERITS=EWKIT
AP 238: STEP-NC #lRIR/E
AP 3381 Fn—?—%; gﬁﬁij:—.r
. -y AP 240: ZidFEHik
STEPS BB SATFESFXRE el o
https://};vzvm)ve/?ﬂge?sgﬁ.cil:rln;ss%tzd.s/stp_expg/arm.html AP 242: ETHEERI3DIE
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AP203

| ADVANCED FACE ]

|
[ [ |

] FACE OUTER BOUND I | FACE BOUND | | SURFACE DESCRIPTION |
I ]
| [ I I I I I
EDGE PLAN CYLINDRICAL CONICAL SPHERICAL TOROIDAL SURFACE OF
LOOP SURFACE SURFACE SURFACE SURFACE REVOLUTION

AP203EREARINVE, BiEA T, E. Z%&. = oneo [ | || Lo ([ .

EXTRUSION
Eg gﬁg/l:lﬂ:/_t I E|] B re p Eﬁ *IJL'*I]‘IE ° EDGE CURVE | AR PLAC[EMENT » | B-SPLINE SURFACE
I II I WITH KNOTS

| CARTESIAN POINT | | DIRECTION I | XDirection |
CARTESIAN POINT

Vertex start point [ 1

AXIS2 B-SPLINE CURVE
PLACEMENT 3D WITH KNOTS

BLEAP242£§‘EHK7EH’J?EH:} AP203r5—ETRE
SEARFTHIFVERTEC, AP24275577 AP2037]
APVARIRSS, FHENT ESAOTIAE, A=l

s e | ]
B8 (PMI) IAESIE, LS ESRIvLIER
SHALF. ] o

| AXIS2 PLACEMENT 3D | | Major Axis | | Minor Axis | | VECTOR l—

REN, AP203(RAR—EBMTURE, 1 [ [ e ]
FEMRAEASTEP X HE B A BB, . . .

CARTESIAN POINT

Vertex end point

| LINE | | CIRCLE | | B SPLINE CURVE WITH KNOTS | ELLIPSE
I_l—\
| AXIS2 PLACEMENT 3D | | Radius | | AXIS2 PLACEMENT 3D | I Major Axis | I Minor Axis |
| CARTESIAN POINT | | DIRECTION I | CARTESIAN POINT | | DIRECTION | | XDirection |
| CARTESIAN POINT || VECTOR | | CARTESIAN POINT I

AP2034RE
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STEPHR#E K IL- Expressit 5

STEPFRAERIZFRIASEIIRA T Expressif=. Express2—fHBTFitEH 4RI (CAD) RIS EEES,
ALUEXAEA3DITFHHAIMER, EE—MEHIN. ETHNANES. ExpressiBSEAEREEEFAIRY
SRHYFEN, ERSHKR, BIEMXREFEAIDIVAFEIMER. 1EEEEDALRREEN., BEENX. SR

REEMARETE X AN ER

1. SERSREIEN . BT E X — 1 SLARRY AR NEIE.
— PEERSREIR— IR, — PSP EEI— 1 EE
MR (BE3R) Hik. B0

ENTITY cylinder;

SUBTYPE OF (solid);

radius : positive length _measure;
height : positive length_measure;
END _ENTITY;

2. BIEEN: BIEEMATEN—1LRREMEE
BiE, PIKE., BR. BeE. BIETLIZESTE.
B, f/RE. FrABRSSEE. fHln:

ATTRIBUTE radius : positive length_measure;
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3SR RAREN :
SRR AREN HTFEN AR ZERXR, HlUlEs.
BF. &EEZF. fla:

ENTITY line;

SUBTYPE OF (curve);

pnt : ARRAY [1:2] OF point;

DERIVE dir : vector := pnt[2] - pnt[1];

length : positive length measure :=
dirmagnitude;

END _ENTITY;

XERABEN T —1ELREREZ Aline, BEZ
curvefYFEEY, IZSLAEREE TMNE IpntlI=

(point) , B—1MA/NR2BVEERZFIE. BE, ©

TEHXA N EEdIr, FEBEENZSLR
KARIRERM (derived attribute) , lengthth 2
—NIREREMY, BEREJIBIKE (magnitude) |,
FREBRANKE., LB B EMBIEMERR,
BUNFERR T —REBINR N RRfKEER.

4. REEN -

REEXATEX— P EZMHMANE, FRE—D
B M E, REEILIATITERIEE. JUETXE.
BEEEE, flu:

FUNCTION distance (p1, p2 : point) : real;

LOCAL

dx, dy, dz: real;

BEGIN

dx := p2x-plx;

dy := p2.y - pl.y;

dz:=p2.z-plz

RETURN (sqrt(dxdx + dydy + dz*dz));

END FUNCTION;

BYRSTEPHR/ERISCINAI S TVt BB IS 2 RE M uh
https://www.steptools.com/ .
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—NSTEPIZ {54515

— &+ .step

#10 =

ADVANCED BREP_SHAPE_REPRESENTATION(",(#11,#15),#
345);

#11 = AXIS2_PLACEMENT 3D(",#12,#13,#14);

#12 = CARTESIAN_POINT(",(0.,0.,0.)) 7%

#13 = DIRECTION(",(0.,0.,1.));

#14 = DIRECTION(",(1.,0.-0.));

#15 = MANIFOLD SOLID BREP(" #16);

#16 =

CLOSED SHELL( " ,(#17,#137,#237 ,#284,#331,#338)); CLOSED_SHELL > 5N T 3Di&RIH MR

#17 = ADVANCED FACE(",(#18),#32,.F); ADVANCED FACE > EiARENESRER

#18 = FACE_ BOUND(" #19,.F); E/B%EE_EE?)%';D o %%fgf?ég‘?ﬂffﬁﬂ
" . > NFH, =

#19 = EDGE LOOP( ,(#29,1@&55,#83,#.1 11)); ORIEN_TED_EDCJ?TE >1 g 4\7§|‘cﬂilﬂL

#20 = ORIENTED_EDGE("**#21,.F); EDGE CURVE > 22\ 7 ibeses

#21 = EDGE_CURVE(",#22,#24,#26,.T.; VERTEX POINT > W T—A i

#22 = VERTEX _POINT(",#23); CARTESIAN_POINT > X T —/ME-E/RAHR

#23 = CARTESIAN_POINT(",(-40.,-30.,-5.));
#24 = VERTEX_POINT(",#25);
#25 = CARTESIAN_POINT(",(-40.,-30.,5.));
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H24E2CadQuery?

CadQuery 2— 1 ATHES#YL 3D CAD 1=ERY Python [,

BE/IIMMEFR:

- EARREE T;:J&‘”F]A*TBHEEX]“%‘&EI’JH TVHIB AR, f&F
FrER. EEEmEESERZBPYULURR \EIEM
%%@%ﬁ@

« BRTEHRAE STL 4b, EATLAmHESKEER CAD 830, W
STEP

- CadQueryE®HFOCP, E—HRTFFR OpenCasCade &K
B4 Python #HE7TE .

s %}fﬁ (iadQuery, A LAERER D ERNRBEETESEL
JIREY,

All Rights Reserved

thickness = 0.5

width = 2.0

result= Workplane("front").box(width,
width,
thickness).faces(">Z").hole(thickness)

XN R ERAYBIAZE R — M RIEE FLHYFR
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—ANEEREEIT . AT

TR :

"—N 80 K x 60 22K x 10 ZRAVERR, EIBALE
TR M2 A7<ABETRYTLAL, EREE—1 BN
gé SEXRNELME, BT, BERINUERER

EKD M

EfZtR 80*60*10

PO MBEBAEM2iTTSLFL
(222 K VHE
WESLE) =
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AFESNEE

Deags so pHeEEn a X098 BHION

Deasc sa rpHe=Er aXT2IFAEFION
i B8 dor
1 heignt=60.0 | height = 60.0
2 width = 80.0 2 width = 80.0

resuit = cqWorkplane( X ) box{height, width, thickness)\
8 faces(>2") warkplane(Lholediameter)

3 thickness = 10.0

& result = cqWorkplane( "X ) baxiheight, width, thickness)
10
1 show_objectiresult)

9 show_abjectiresult)

2 FRiFTFL

1 BIE— MR

DeBEc s PHeEr a XEAPIIEHO N

Cenagc asa pHceEnr a XEFI8ARFON
Fditor h [T
1 height = 60.0
2 width=80.0
3 thickness = 10,0

4 diameter = 22.0

1 height = 60.0
5 padding =12.0

2 width =80.0
3 thickness = 10.0
4 diameter =22.0

5 padding = 12.0
sult-= cqWarkplane({"XY") box{height, width, thicknessh

8 re
9 faces{>7") workplane()hole(diameter)\
10 Jfaces("=Z").workplane() \

11 rect{height - padding, width - padding, forConstruction=True)\
12 - vertices().choreHole(2.4, 4.4, 2.1\

13 edges(” | 2')flet2.0)

14

8 result = cq Workplane{ ") bax{height, width, thickness]\
9 faces{">Z"), workplane{) hole(diameterj\
10 faces("~Z")Lwarkplane() \

1 rectiheight - padding.width-padding, forConstruction=True/\
12 vertices(\

13 choreHole(2.4, 4.4,2.1)

14

16 show_objectiresult)

16 show_object(result)

4 FIURRE TR

3 BT fHEN e B D4 MR F,

All Rights Reserved




FRER A SR GRSk

The Academy of Mathematics and Systems Science, CAS

B RS

paaysUll

+ SBUERBATLUL BT EBER
SHAE
. R T ERLEI, RS
CqiTHRATHERS
. FREERS ARSI GRS TR

XA LR — A, iR, a2 EN
ITRR, XFMERICHIBERIRZFIRZR, BILL
ﬁgﬁﬂﬂ?‘iﬂ]LﬁE&m NGNS

# EM S
height = 60.0
width = 80.0
thickness = 10.0
diameter = 22.0
padding = 12.0

# BRI TG

result = (
cq.Workplane("XY")
.box(height, width, thickness)
faces(">Z")
.workplane()
.hole(diameter)
faces(">Z")
.workplane()
.rect(height - padding, width - padding, forConstruction=True)
.vertices()
.cboreHole(2.4, 4.4, 2.1)
.edges("|Z")
fillet(2.0)

# S RAEIETCRIS
cq.exporters.export(result, "result.stl")
cq.exporters.export(result.section(), "result.dxf")
cq.exporters.export(result, "result.step")
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CadQuery/;.—leK?I‘EEﬁ

IR -
3D BREP 1B#MIES
Workplanes T{F¥HE
2DHEERE]
3Dt4iE
Selectors jEi%es
Construction Geometry ¥i& ) 4]
The Stack 4%
Chaining %=
The Context Solid _ET3ZEC{K
Iteration &4t
Assemblies ZEFCK
YRR
2Z=E/RAPI (Fluent API, Direct API, OCCT API)
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3D BREP &I}

Eidie CadQuery ZHI, BRXEFLITIE—T 3D CAD ##P, CadQuery EF OpenCascade Nz, 1ZzA
I R(ERIL R BREP, XFEKE, NREHEIIAREENH.,

TR ZEFH—T R

Vhis INERE (FRUMZ) RIERM I EE R
53 ERE—RIINES

] — DB ZeET AT

s INAGIERE—CRIEIES

SLICMAR BEIIHRERRIINS

SaiK —HLIMARIES
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Workplanes T{EEmH
K2 CAD iEFEEALFFEEIE. TFFEARSEFH—FE, NX R LA
ik,

TRFEE—MRORM— PN AMARER, RZSHEIENRATZERERN T3 LIFFEEEXIRAY,
BEEAENE— N TEFER "XY "F@E, BiRAa "front"FE, EXFELRE, T EFaREREN

HERELRR BRFE— PR ENNE, AeEN T zEelE— e T EFE.

SR AR RAMRRAVE N ECIEF R TR FE, BiERREaiee R eIERS TEMFEATIFF
H.

TFFE&EARRIVIBER IHAE LIFFEAA AR _HEZESFTIE, A5 CadQuery RIXERNT
1?»?;@%%&%@@%&5% X RN =HERSN TEENNE., XSRS
(EEDIES7

Workplane Class T{EFmm
Workplane X & HaNEEHINSR (FORFIZR. FobjectsEMEFRIMES(E) . SR LT ( Fctx
BiEH) LUKk CadQuery B api 7372, BRRAFPREEHHLRIESS,
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2D B EESE

result = (
cq.Workplane()
.box(5, 5, 1)
faces(">2Z")
.workplane()
rarray(2, 2, 2, 2) # £ — NERALERES
rect(1.5, 1.5)
.extrude(0.5)
faces(">Z")
.sketch()
.circle(0.4)
wires() # B BRINZ
distribute(6) # iGIEERIAZIIST DT
circle(0.1, mode="a") # a7 NENMEZRE Z BIAY LK
.clean()
finalize() # SRR Bl HIFHREIR K
.cutBlind(-0.5, taper=10) # YIEFEEFEIBA/N
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3DEEMAE

AL B 3DIREY, NotE, #ERS. ENERODKIR, ARJLARIR,. SXEFESE 2D JUTER
LAZRYK 3D 451k, SBAENHRREFHBERT RN,

Sweep (HiR) :
1. };';"'EE)‘( /\ ;E;E{;txﬁ?éﬂ’ﬂﬁ mEE—PEEIITRRE. ATLVESRAE— T EEE— 0 EmE, 2
AR,
2. E;les{’ﬁ 2:& iﬁ{f—ﬁ\éﬁﬁ (F2IR) . AEENX R, TS EERECIE— SaEmEy]
V=ZEFOAR,

Extrude (57 E) :
1. EX: BEIEEAEAREEE— 1 FEIR, UEE—EBEE—EREN=4EXTS5.
2. Ee%i El’J i__?zg;/l\slzﬁﬁﬂﬁ, REIEERMRE A RFIIESE, EBER—NE1Z AR

Loft (hikf) :
1. EX: FRRNEES M EE 2B ER A — N e meARFH,
2. };‘ég: EFRNEZSNEE, KMESECIZECIE— N EaiNTER, T ERE

All Rights Reserved



FRER A SR GRSk

The Academy of Mathematics and Systems Science, CAS

Selectors 1%&#E88

SR O IRIR— DR ZMFE, LUMEENXFIFE. A0, RS —NaF, REEEINEIEA
FHFERIE. 5 E, (RALFE—NEF, AEEEMENERDZ, XEMAILXIElINBEE.
TRE] LA PR R aRI%ERE VerticesTRma. Edgesii. Facesil. SolidsSEARFN Wires&,

WNRE(FRES CAD RAME—INNSR, EFESTEI TIRIFFEEF.

Construction Geometry fai&)1{a (4#BhZe)
g UIAZRABR TSN —ERoBUHE, EENXREBATHEHEMEETSR. — 1 E WGl

FoJgeRENX — 1B, AERBEFAARENX —BFLRIGE.
KZE CadQuery ¥ 588 RME— MorConstructionkKi#=, 1ZKEFEIZEAIMNFIENX
AT EAHFE,
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The Stack %
=18 CadQuery B, BMRERIZEREISIREI—1FTEY Workplane 398, 81 1T{F¥
HXSREE— T RIIRASITH RIS | A,

SR LUBET M PR RR AT SR, IREIZILARIAYRIE. 5ia0
cq.Workplane(someObject).faces(">Z").first().vertices()
IR[E— CadQuery XI5, HEFEE someObject WHRESE _LAIFIETIA,

(BistaeZ o] ATEEE P RSB s L ASRENE :
cq.Workplane(someObject).faces(">Z").first().vertices().end()
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Chaining §%3{

Fl§ Workplane 5iZ#faiIRBIF— Workplane X35, LUEERILUSX LA A mipitstEr—ie, £
%O TES G A SRE G RIS,

EixeyErCERIETES, BRER—NER Workplane 33503, BEBE— parent BIEHERSIEEH
Workplane X35, 241~ CadQuery 5AERUCA5E, HIRIEEZR ETFICELUREY, keI L5 Workplane
WHR—MrE, FEEEREN TNE, SelLMERRES | iZEEXN S,

# EX— N LIFFEHFRERE

result = cq.Workplane("XY").tag("my workplane")

# ETEFE L RIEE— MR

result = result.box(1, 1, 1)

# EXB—ITEFEFRERS

result = result.faces(">Z").workplane(offset=2).tag("another workplane")

# E5— 1 LIEFE ECIE— B

result = result.circle(0.5).extrude(1)

# {JiREl 2 AIE XN T FEAEE LeIE— 1B

result = result.workplaneFromTagged("my workplane").sphere(0.75)

# BRER

show_object(result)

workplaneFromTaggediJi[alz giE X A TVESFE
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The Context Solid LT3 EE(F

RZEBERT, BEHEECE— 1 E—XR, FRHZE—XNRFINFE. CadQuery SWIER{RAVE:
E, FRAIEBINE—NSLANREN A "EFER", 2fF, BelZEYH =B a1 5iZ5LK
?‘ﬁﬁéﬁé (BRI BITIERE) . BIFESCAREH R eiERY, e REXFER.

&

cg.Workplane("XY").box(1, 2, 3).faces(">Z").circle(0.25).extrude(1)

BeliE— 1x2x3 NEF, MEERE—EEFFOE. TeFolaaEd Ko ELREA,
EAFEHNEOAMTARBERS LRGSR,

hole() IZZB T{ERHRSLL . WNREEEZIXFER, BILIERECcombine=False, CadQuery ¥
ERREIFRSLIAR,
cg.Workplane("XY").box(1, 2, 3).faces(">Z").circle(0.25).extrude(1,combine = True)

Iteration &

CAD R EFEERVIER,, XA for BIRKISEFFEREMA. 17% CadQuery TiEZ&
BRI N TR TIRE, EEARANREEIA. 5I90:

cg.Workplane("XY").box(1, 2, 3).faces(">Z").vertices().circle(0.5)

}E;EB/T?J:%@U@ 4 NE, Evertices(i%ZE T RBERY 4 NRR, circle(TARBHHERFRIFD
X
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Assemblies Z=EHgH

RECAAZHRERAREZEES, FERER. BJElRE
HYZEH,

part1 = Workplane().box(2 * w, 2 * d, h)
part2 = Workplane().box(w, d, 2 * h)
part3 = Workplane().box(w, d, 3 * h)

assy = (

Assembly(part1, loc=Location(Vector(-w, 0, h / 2))).add(part2,
loc=Location(Vector(1.5 * w, -0.5 * d, h / 2)), color=Color(0, 0, 1, 0.5)).add(part3,
loc=Location(Vector(-0.5 * w, -0.5 * d, 2 * h)), color=Color("red"))

)

All Rights Reserved
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YRR
WK MNEAERESRENZENAE (LUMERRA) F
TiEEE. TLAMEEE—EZERENLIEN - FHE. Sl

A,

RAR: W RESSHAEIEIEEIES. ALUAMEXAEN, R
AT%. m. X, RERTIRA.

SEELZER : Axis: F1 :Point: 95RAYES.

2SRRI

box = cq.Workplane().center(10,10).box(10, 10, 1)
cone = cq.Solid.makeCone(0.8, 0, 4)

assy = cq.Assembly()

assy.add(box, name="box", color=cq.Color("green"))

assy.add(cone, name="cone", color=cq.Color("blue"))

# place the center of the flat face of the cone in the center of the upper face of the plate
assy.constrain(" box@faces@>Z", "cone@faces@<Z", "Point")

# set both the flat face of the cone and the upper face of the plate to point in the same direction
assy.constrain(" box@faces@<Z", "cone@faces@<Z", "Axis", param=0)

# assy.solve() # £95KAR
show_object(assy)

AFK A
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The Fluent API

BAIFTRAY Fluent APl Fi2E8E—xFFaER CadQuery RTFTERRY, iZZEWorkplaneREREHEEN
T Fluent APl, XZ2EAEXRZEBE R TE#FEREERZIN AP, BEESSER, HENEBUTREZESE
o —MEHEFIFE:

part = cq.Workplane("XY").box(1, 2,3).faces(">Z").vertices().circle(0.5).cutThruAll()

X8, FAIeEE—"WorkplaneXis:, BEEEIZXIS EEBZ NG IERCIEEIIANES, —h& Fluent AP
EWorkplanetl AEMARISR, FIEEERIEZMATINEMEAIRIE. BELBSMN—1=H Workplane Fia
, SAEEITIER Workplane 97535 INE S43HIE.
£ CadQuery (B ERIMEFRAIBXE, ATLURIFEE IS B HRERXiT o BEM, A CadQuery
Fluent APl fRERUCIEE R0 NF~:

part = cq.Workplane("XY").box(1, 2, 3).faces(">Z").vertices().circle(0.5).cutThruAll()

BRERIXTF
part = Workplane("XY") part = part.box(1, 2, 3) part = part.faces(">Z") part = part.vertices() part =
part.circle(0.5) part = part.cutThruAll()

All Rights Reserved


https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Workplane
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Workplane
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Workplane
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Workplane
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Workplane
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The Direct API

Direct APl 2% Fluent API JARIEEAPI, 9 MAFNERESEERL T Direct
AP, JXLEESFR FEEET Open CASCADE Technology (OCCT) 2,
9 MAEINSERIZE:

1.Shape

2.Compound

3.CompSolid

4.Solid

5.Shell

6.Face

7.Wire

8.Edge

9.Vertex

fFan:
circle wire = cq.Wire.makeCircle(10, cg.Vector(0, 0, 0), cq.Vector(0, 0, 1))
circular face = cq.Face.makeFromWires(circle wire, [])

All Rights Reserved


https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Shape
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Compound
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Solid
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Shell
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Face
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Wire
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Edge
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Vertex
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The OCCT API

OCCT API 2 CadQuery HIE{EE. Direct APl #92F OCCT APl Zz £, Heh
CadQuery #fJ OCCT API 1@12 OCP 2, OCP £ CadQuery {FHAJ OCCT C++
FERY Python 4B, XEREZRILAAIE Python #1 CadQuery Ry (J1F) FTE
%Eﬂ%C++ E. £ OCCT APl B ARHEXRNR EEMEH N, (BEeIFEZEHiR
MELAEF,

EXRSIXEAIR, 283AER:
1.7 Direct APIR(CEE, EABSEET OCCT API #3528y, BIRZEERA.
2.MEOCCTHIC+ + A

S\ OCCT APl RURFERII—MRTTIER
from OCP.thePackageName import theClassName

fflan, aNRIEIEER BRepPrimAPI MakeBox 25, & EITIA TG
from OCP.BRepPrimAPI import BRepPrimAPI_MakeBox

(HIURBRAFRES A R EAIITER
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https://dev.opencascade.org/doc/overview/html/
https://dev.opencascade.org/doc/refman/html/class_b_rep_prim_a_p_i___make_box.html
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Fluent API <=> Direct API

A2 M Direct API 3RENRSSR: (BDIEHNTSR) HIRRBERIREE.,
‘Sﬂ%%; Fluent API EM$EH{#FEF Workplane.val() SREU#E K FRISRE— I8, SEEHRILAER Workplane.vals() X
EERBEXY

>>> box = cqg.Workplane () .box (10, 5, 5)

>>> print (type (box))

<class cadquery.cqg.Workplane>

>>> box = cq.Workplane () .box (10, 5, 5).val/()
>>> print (type (box))

<class cadquery.occ_ impl.shapes.Solid>

SNERIERABFREY Workplane BY_ETICSLIR, &ATLAER Workplane.findSolid():

>>> part = cqg.Workplane() .box(10,5,5).circle(3).val()

>>> print (type (part))

<class cadquery.cq.Wire>

>>> part = cqg.Workplane() .box(10,5,5).circle(3).findSolid()

>>> print (type (part))

<class cadquery.occ impl.shapes.Compound> # findSolid AUIRMBIZEEIZESLIAEEEIISR
WRERBREEMTZ, BIfE Fluent API Sh{sEFE3RFM APT FRAIRTSR,

BefLAERE . Ee]LASHINI S E BN SRIZELS1Z WorkplaneXT5R,

solid box = cqg.Solid.makeBox (10, 10, 10)

part = cq.Workplane (obj=solid box) # ZATLIALEFER Fluent APT IR
part = part.faces (">Z2").circle(l) .extrude (10)

&aTLATE Fluent APL A%+, A Workplane.newObject() iRMII— NMAFMNISIEA— NTRURIFEC R :

circle wire = cq.Wire.makeCircle(l, cg.Vector(0, 0, 0), cg.Vector(0, 0, 1))
box = cg.Workplane () .box (10, 10, 10).newObject([circle wire]) # S VALE Y i)
box = ( box.toPending().cutThruall () ) # ¥8, WREBEEEREPERE, FTEFAA toPending’
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https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Workplane.val
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Workplane.vals
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Workplane.findSolid
https://cadquery.readthedocs.io/en/latest/classreference.html#cadquery.Workplane
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Direct APl <=> OCCT API

Direct APl 98N I15:, #B7E wrapped BHEEEIINAY OCCT Xi5::
>>> box = cq.Solid.makeBox(10,5,5)

>>> print(type(box))

<class cadquery.occ_impl.shapes.Solid>

>>> box = cq.Solid.makeBox(10,5,5).wrapped

>>> print(type(box))

<class OCP.TopoDS.TopoDS Solid>

SNERIEARIE OCCT XigEEHa /9 Direct APl X5, RFBEIEABIRENSEUEERA:
>>> from OCPBRepPrimAPI import BRepPrimAPI _MakeBox

>>> occt box = BRepPrimAPI_MakeBox(5,5,5).Solid()

>>> prlnt(type(occt box))

<class OCPTopoDS.TopoDS_ Solid>

>>> direct_api_box = cqg.Solid(occt_box)

>>> print(type(direct api_box))

<class cadquery.occ_impl.shapes.Solid>

All Rights Reserved
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EHEALR

ERAMSCAXIMEEBHEHF RIS
o MSCAXIAE (ZiEUbuntu22.04, S5.5F1FHANE
- BEELME HFEMwindows, LinuxZ)

> TERIEIEIES: Python>=3.8

> TEHECqEE: pip install cadquery
> TiICcqQBE A AIMECcq-editor
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Cqg-editor

N—y— | == [—
=17 3DER
| |
[ ca-Editor:* = (=] X
File Edit Tools Run View Help
eaRG sl rr -V » AXZAIEISIOS
Editor | Objects 8 x
1 CQ models
Helpers
@x \
: — WHE
@z =
(Wi
ﬁ_ Parameter Value
Variables 8 X
Current traceback N g8 x HLug viewer & x \ CQ object inspector 8 x
* Type Value
File Line Cndf
Console  Current traceback ,

|
IRiaEE
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RERNTF, —MREENET

result = cq.Workplane("front").box(2.0, 2.0, 0.5)

Workplane() .box()

All Rights Reserved
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2 ¥T£L

"> IR S RIER R .
M TEFENERATF (0,0,0) #&EAFEAIFD.
A LRE RFENEH

# The dimensions of the box. These can be modified rather than changing the
# object's code directly.

length = 80.0

height = 60.0

thickness = 10.0

center_hole _dia = 22.0

# Create a box based on the dimensions above and add a 22mm center hole
result = (

cq.Workplane("XY")

.box(length, height, thickness)

faces(">Z")

.workplane()

.hole(center_hole_dia)

) Workplane.hole()

All Rights Reserved
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3 HIEER(F

{E R R SEAR

result = cq.Workplane("front").circle(2.0).rect(0.5,
0.75).extrude(0.5)

Workplane.circle()
Workplane.rect()

Workplane.extrude()

All Rights Reserved
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4 1 Z-
1<

2D 1RE4EIR RIS,
BYTFIRRE,
{§8FH close () ZEASHZ.

result = (
cq.Workplane("front")
lineTo(2.0, 0)
lineTo(2.0, 1.0)
threePointArc((1.0, 1.5), (0.0, 1.0))
.close()
.extrude(0.25)

Workplane.lineTo()
Workplane.close()
Workplane.threePointArc()

All Rights Reserved
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5 Bl TAERIDR
LJ VALY

ElRplsR, FE—DEAREES, IR —LRERHIE.

R IEER 7 ERZITRBMARRIKAIHEIGES, =
PEXMER T, BALE—IKITRHRITICERE.

B] ATl RHEESZHFRITAE KL,

result = cq.Workplane("front").circle(
3.0
) # current point is the center of the circle, at (0, 0)
result = result.center(1.5, 0.0).rect(0.5, 0.5) # new work center is (1.5, 0.0)

result = result.center(-1.5, 1.5).circle(0.25) # new work center is (0.0, 1.5).
# The new center is specified relative to the previous center, not global coordinates!

result = result.extrude(0.25) Workplane.center()

All Rights Reserved
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6 RAZE

ERILMERRYIR—IREES IR, KSEEER A
(40 Workplane.circle() 1 Workplane.rect() ) 2QNRE(I1E
R L, WEESITRLET

r = cq.Workplane("front").circle(2.0) # make base
r = r.pushPoints(
[(1.5, 0), (0, 1.5), (-1.5, 0), (O, -1.5)]
) # now four points are on the stack
r = r.circle(0.25) # circle will operate on all four points
result = r.extrude(0.125) # make prism

Workplane.pushPoints()
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7 2218012

ALIAEN SR EIEZ O

result = (
cqg.Workplane("front")
.b0x(3.0, 4.0, 0.25)
.pushPoints([(0, 0.75), (0, -0.75)])
.polygon(6, 1.0)
.cutThruAll()

Workplane.polygon()
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8 I

(ERIFEEIZ TR —F, BERRIACIEREZICE.

(L, H, W, t) = (100.0, 20.0, 20.0, 1.0)
pts =

(0, H/ 2.0),

(W/2.0,H/2.0),

(W /2.0, (H/2.0-t)),

(t/2.0, (H/2.0-1)),

(t/2.0, (t-H/2.0)),

(W /2.0, (t-H/2.0)),

(W/2.0,H/-2.0),

(0, H/-2.0),

]

result =
cq.Workplane("front").polyline(pts).mirrorY().extrude(L)

Workplane.polyline()
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9 B

ERERMZBET RESRENL, TLBIESRAR

s = cq.Workplane("XY")

]
r = s.lineTo(3.0, 0).lineTo(3.0, 1.0).spline(sPnts,

includeCurrent=True).close()
result = r.extrude(0.5)

All Rights Reserved

Workplane.spline()
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10 ®1% (2D)

SRCARIIFRES, AJLARS 2D JUEIR,
IKEEANERS:, HBEEFCIZER

r = cq.Workplane("front").hLine(1.0) # 1.0 is the distance, not coordinate
r=(
r.vLine(0.5).hLine(-0.25).vLine(-0.25).hLineTo(0.0)
) # hLineTo allows using xCoordinate not distance
result = r.mirrorY().extrude(0.25) # mirror the geometry and extrude

All Rights Reserved

Workplane.hLine()
Workplane.vLine()
Workplane.hLineTo()
Workplane.mirrorY()
Workplane.mirrorX()
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1141% (3D)

result = cq.Workplane("front").box(2.0, 2.0, 0.5)

result = result.rotate((0, 0, 0), (1, 0, 0), 90)

mirXY_neg = result.mirror(mirrorPlane="XY",
basePointVector=(0, 0, -5))
mirXY _pos = result.mirror(mirrorPlane="XY",
basePointVector=(0, 0, 5))
mirZY _neg = result.mirror(mirrorPlane="2Y",
basePointVector=(-5, 0, 0))
mirZY _pos = result.mirror(mirrorPlane="2ZY",
basePointVector=(5, 0, 0))

result.union(mirXY_neg).union(mirXY_pos).union(mirZY_n
eg).union(mirZY_pos)

All Rights Reserved

Workplane.mirror()
Workplane.union()
Workplane.rotate()




FREREAREE S '5?%%4—}6)?an

The Academy of Mathematics and Systems Scie

12 %ﬁ@f‘k("l

11
I

result = cq.Workplane("XY").line(0, 1).line(1, 0).line(0, -
0.5).close().extrude(1)

result = result.mirror(result.faces(">X"), union=True)

Workplane.faces()

All Rights Reserved
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(=T

11
S

result = cq.Workplane("front").box(2, 3, 0.5) # make a
basic prism
result = (
result.faces(">Z").workplane().hole(0.5)
) # find the top-most face and make a hole

All Rights Reserved
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14 ZEM,TEEI’JIVIEI

(BT

)

result = cq.Workplane("front").box(3, 2, 0.5) result = (

result.faces(">Z").vertices("<XY").workplane(centerOption
="CenterOfMass")

)

result = result.circle(1.0).cutThruAli()

Workplane.vertices()
Workplane.cutThruAll()

All Rights Reserved
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(ETm#2)

result = cq.Workplane("front").box(3, 2, 0.5) # make a
basic prism
result = result.faces("<X").workplane(
offset=0.75
) # workplane is offset from the object surface
result = result.circle(1.0).extrude(0.5) # disc

All Rights Reserved
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result = (

cq.Workplane("front")

.circle(1)

.extrude(10) # make a cylinder

# We want to make a second cylinder perpendicular to the first,

# but we have no face to base the workplane off

.copyWorkplane(
# create a temporary object with the required workplane
cq.Workplane("right", origin=(-5, 0, 0))

)

.circle(1)
.extrude(10)

)

kptane.copyWorkplane()

All Rights Reserved
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AL B IEEE TR — 1 LI FEAIbete A EReIE
ek TR

result = (
cq.Workplane("front")
.box(4.0, 4.0, 0.25)
faces(">Z")
.workplane()
transformed(offset=cq.Vector(0, -1.5, 1.0),
rotate=cq.Vector(60, 0, 0))
rect(1.5, 1.5, forConstruction=True)
.vertices()
.hole(0.25)

)

All Rights Reserved

Workplane.transformed()
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18&%ﬂLnﬂ(f%%)

result = (
cq.Workplane("front")
.box(2, 2, 0.5)
faces(">Z")
.workplane()
rect(1.5, 1.5, forConstruction=True)
.vertices()
.hole(0.125)

All Rights Reserved
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©
i

result = cq.Workplane("front").box(2, 2, 2).shell(0.1)

Workplane.shell()

All Rights Reserved
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20 B+

PR AN B A2 EE < (B S i

result = (
cq.Workplane("front")
.box(4.0, 4.0, 0.25)
faces(">Z")
.circle(1.5)
.workplane(offset=3.0)
.rect(0.75, 0.5)
Joft(combine=True)

Workplane.loft()

All Rights Reserved
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21 BFE2]

ARGAEERE—RG, ENATNETERETE,
B T AR B AR HAOEES.,

result = (
cq.Workplane(origin=(20, 0, 0))
.circle(2)
.revolve(180, (-20, 0, 0), (-20, -1, 0))
.center(-20, 0)
.workplane()
.rect(20, 4)
.extrude("next")

NRMEEFHN S AR TERTEERRE L, SSRGS, L, ERE
HREENERBI T ESNEHOinFTH o R EIEN AR AT EERH TR, “next’
Ite, ERAREHNBEEAILRSIEIERE L, LIBERHIEIMTA.
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22 SEFRRIIERETE

skyscrapers_locations = [(-16, 1), (-8, 0), (7, 0.2), (17, -1.2)]
angles = iter([15, 0, -8, 10])
skyscrapers = (
cq.Workplane()
.pushPoints(skyscrapers_locations)
.eachpoint(
lambda loc: (
cq.Workplane()
.rect(5, 16)
.workplane(offset=10)
.ellipse(3, 8)
.workplane(offset=10)
.slot2D(20, 5, 90)

Joft()
.rotateAboutCenter((0, 0, 1), next(angles))
val()
Jocated(loc)
)
)
)
result = (

skyscrapers.transformed((0, -90, 0))
.moveTo(15, 0)

.rect(3, 3, forConstruction=True)
.vertices()

.circle(1) “Iast”
.cutBlind("last")

All Rights Reserved
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23 3F8

result = cq.Workplane("XY").box(3, 3,
0.5).edges("|Z").fillet(0.125)

Workplane.fillet()
Workplane.edges()

All Rights Reserved
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24 {ERItRC

result = (
cq.Workplane("XY™")
# create and tag the base workplane
.box(10, 10, 10)
faces(">Z")
.workplane()
tag("baseplane")
# extrude a cylinder
.center(-3, 0)
.circle(1)
.extrude(3)
# to reselect the base workplane, simply
.workplaneFromTagged("baseplane")
# extrude a second cylinder
.center(3, 0)
.circle(1)
.extrude(2)

)

All Rights Reserved

Workplane.tag()
Workplane.getTagged()
Workplane.workplaneFromTagged()
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¢ = cq.Workplane("XY").box(1, 1,
1).faces(">Z").workplane().circle(0.25).cutThruAli()

# now cut it in half sideways
result = c.faces(">Y").workplane(-0.5).split(keepTop=True)

All Rights Reserved
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5 VS

from math import sin, cos, pi, floor

def hypocycloid(t, r1, r2):
return (
(r1-r2) *cos(t) + r2 * cos(r1/r2 * t - t),
(r1 -r2) * sin(t) + r2 * sin(-(r1 / r2 * t - t)),
)

def epicycloid(t, r1, r2):
return (
(r1 +r2) *cos(t)-r2 *cos(r1/r2 *t+1),
(r1 +r2) *sin(t) - r2 * sin(r1 /r2 * t + t),
)

def gear(t, r1=4, r2=1):
if (1) ** (1 + floor(t/ 2/ pi * (r1/r2))) < 0:
return epicycloid(t, r1, r2)
else:
return hypocycloid(t, r1, r2)

result = (
cq.Workplane("XY")
.parametricCurve(lambda t: gear(t * 2 * pi, 6, 1))
twistExtrude(15, 90)
faces(">Z")
.workplane()
.circle(2)
.cutThruAll()

All Rights Reserved
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271 S+ (OCCHR+)

(L, w, t) = (20.0, 6.0, 3.0)
cq.Workplane("X

wn
1

s.center(-L / 2.0, 0)

.vLine(w / 2.0)

.threePointArc((L/2.0,w /2.0 +t), (L,w/2.0
.vLine(-w / 2.0)

.mirrorX

.extrude(30.0, True)

p =
p.faces(">Z").workplane(centerOption="CenterOfMass").circle(3.0).extrude
(2.0, True)

result = p.faces(">Z'

.shell(0.3)
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