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Ypok 1. Yayuymenue B-crutaiinoBoii moBepxnoctu B KOMITIAC 3D
VYpok 2. ITocrpoenne FB-nosepxuoctu 8 ZWCAD / BricsCAD / AutoCAD / nanoCAD
2.1. HocTpoenne FB-cruiaiiHOBO# MOBEPXHOCTH

Ypok 3. Iloctpoenne nopepxuoctu Ha cett NURBzS kpusbix B ZWCAD / BricsCAD / AutoCAD
/ nanoCAD

3.1. Mocrpoenne _Loft noBepxuocTn Ha cetu FNURBZS kpuBbIx
3.2. Hocrpoenne NURBZS noBepxnoctu na cetn NURBZS kpuBbIx

Ypoxk 4. Rhinoceros 3D’, ‘AliasDesignStudio’, NX. HexocraTku

Web FairCurveModeler. Yacts 2. Yayuymenne ciiaiiHoBbIX noBepxHocteii B CAITP
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ABTopamu pa3paboTaH crocod kapkacHo-kuHematuaeckoro nmocrpoenuss NURBS
noBepXHOCTEH. MeTO bl ITOCTPOCHUS HAIIPABIISIONINX M 00pa3yONINX KPUBBIX KapKACHO-
KHHEMaTU4YeCKOM MOBEPXHOCTH JOJDKHBI OTBEYATh TPEOOBAaHUAM ITOCTPOEHUS KpPUBBIX Kiacca F.
HecmoTps Ha To, 4TO 00pa3yrouue Uik HalpaBysIoIIue KPUBbIE H30I€OMETPUYHBI U BBICOKOTO
Ka4yecTBa, NpH onpeereHHbIX KoHpurypauusax I'O Ha TOBEPXHOCTH MOTYT MOSIBUTHCS
OCLMJITUPYIOIIUE U30IMHUU. /{11 GyHKIIMOHATBHBIX MOBEPXHOCTEN OCLMIUIUPYIOIINE N30JUHUH
HeJIoMmyCTHUMBL. B pabote pemaercst mpobiema obecrieueHnss H30reOMETPUIHOCTH U30JIMHUN
MOBEPXHOCTU (popmMe UCXOHOM ceTr ToueK. [IpeanaratoTcs TEXHUKH MOJIeTUpoBanus B-
MOBEPXHOCTEH, 00eCIeUNBAIOIINX HAUIeXKALTYI0 (hOPMY U30JIMHUM TOBEPXHOCTH.

B Web FairCurveModeler peanuzoBan coco6 kapkacHO-KHHEMATHIECKOTO TOCTPOCHHUS
NURBS noBepxHocTeii, 06ecreunBarofil 30reoMeTpuuHOCTh U Bhicokoe kauectBo NURBS
MIOBEPXHOCTEH.

Jlanee moka3pIBarOTCSl TEXHUKU MTOCTPOCHUS (PyHKIMOHAIBHBIX B-mmoBepxHocTell B
unrerpauun Web FairCurveModeler c CAD-cucremamu. OnricaHne TEXHUK TOCTPOSHHS
IPE/ICTaBICHO B BU/IE YPOKOB YIyYIIICHUS] KauecTBa MOBEpXHOCTEH, mocTpoeHHbIX B CAD-
CHCTEMax.

Ypok 1. Yayuimenue B-cruaiinoBoii mosepxnoctu B KOMITIAC 3D
TexHrKa MOCTPOEHUS CIEAYIOIast:

- KOMITIAC 3D;

HyCTL JaH KapKac JIOMaHbIX B TCKCTOBOM (baﬁne cmps array.txt, TOYKHU KOTOPBIX CHATBHI C IPUMUTHBA


http://spliner.ru/Downloads/cmps_array.txt

_Torus:
Beirpysute ¢aitn cmps_array.txt.
IToctpoum B KOMITAC cnnaifHOBY10 MOBEPXHOCTh HA CETH TOYEK.
>Kapxkac n noBepxHoctu
>IloBepXHOCTb Ha CETH TOYEK
B komane mocTpoeHus yCTaHOBUTE OMIIUN
>IIoBepXHOCTB MO TOYKAM
>TloBepxHocTh U3 (aiina
VYiaxkure (aitst ¢ ToukaMu ceTH

Puc. 1.1. B-cinaifHoBast noBepxHOCTH cTeneneit (3%3)

KauecTso - No commentary!

ITocTpoum FB-noBepxHOCTH.

- B Web FairCurveModeler na crpanune BSSurface3D cunthiBaeM MOJIENb CETH TOUEK U3 TOTO Ke
BHEIITHEr0 TeKCTOBOTO (haiina CMpPs_array.ixt (BeiaesseM BeCh TEKCT U KOUpyeM B Oydep, BcTaBiisieM B
tekcroBoe nose (I&M). TTocnenHio0 CTpOKy TekcTa 3aBepinaeM KHonkoi ENTER. Moens cetn
cunteiBaeM komanoi ‘3D Mesh from COMPAS’) (puc. 2);

B-Surface3D
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Puc. 1.2. BBox maHHEBIX.

- YcTaHaBiMBaeM OIIUKA
Topology U:

(*)closed

( Junclosed


http://spliner.ru/Downloads/cmps_array.txt
http://spliner.ru/Downloads/cmps_array.txt

Topology V:

(*)closed

()unclosed

- crponM FB-crinaiinoByt0 moBepxHOCTH cTeneneii (8 * 8).
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[ Quality Params of Curve: .
Length - @
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% Displayed the curvature graph and

curve parameters: the length of the
curve, the maximum curvature of the
curve, the minimum curvature of the
curve, the value of the potential
energy of elastic strips along the
contour of the deformed curve. The
most important quality parameters
of the curve is continuous and
smooth change of curvature. These

parameters are estimated by the
curvature of the graphs: 1) the
curvature of the graph, built P

-

Puc. 1.3. [loctpoenune B-crunaitHoBoii OBEpXHOCTH cTeneHel 8 * 8.

[epeBomum 'O B popmar S-dpeiima
>to S 3D Mesh > Create (puc. 4).
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luality Params of Curve: [}
i Length = @

e Curvature = o
/ 0 4 g 6y B Min Curvature - 10000000

If// [ [ [ P \ Potential Energy = 0
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i i ——— Displayed the curvature graph and
- 1 curve parameters: the length of the
curve, the maximum curvature of the
curve, the minimum curvature of the
curve, the value of the potential
energy of elastic strips along the
contour of the deformed curve. The
most important quality parameters
of the curve is continuous and
smooth change of curvature. These

parameters are estimated by the
curvature of the graphs: 1) the
curvature of the graph, built 4

Puc. 1.4. [lepexon k S-dperimy.

ITocMoTpuM B Ipyroi npoekuuu
View Params:

Projection: OXY @XZ O

YZ

(puc. 1.5).
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Quality Params of Curve: [
Length = @

Max Curvature = @

Min Curvature - 10806008

Potential Energy - @

Displayed the curvature graph and
curve parameters: the length of the
curve, the maximum curvature of the
curve, the minimum curvature of the
curve, the value of the potential
energy of elastic strips along the
contour of the deformed curve. The
most important quality parameters

of the curve is continuous and

smooth change of curvature. These
parameters are estimated by the
curvature of the graphs: 1) the
curvature of the graph, built “

Puc. 1.5. IIpoexmus XZ.

ITo ymomruanuio S-hpeiim B clamped dopmare. IIpeobpazyem B oTKpEITHII hopmar mo U:



O

> Format U:
Clamped

Float
> Fomat/Extract S 3D Mesh
>Create (puc. 6).

B-Surface3D
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Puc. 1.6. S-dpeiim B otkpritom (Float) popmare mo U.

IToBTOpPUM MOCTpOCHHE
>Prepare Surf > Create
Tpancnonupyem S-peiim:
>Transpon (puc. 7).

Curve
Modele
| B-Surface3D
and M
-~
Quality Params of Curve: 0

curvature of the graphs: 1) the
curvature of the graph, built

Puc. 1.7. TpancnonupoBanue S-peiima.

[Ipeobpasyem B OTKpBITHIN popmaT o U:
> Format U:

Clamped

Float
> Fomat/Extract S 3D Mesh
>Create (puc. 8).



Curve
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and Messages

Quality Params of Curve: ]
Length = @
% | Max Curvaturs = @

i — i T, Min Curvature = 10000000
I [ N , | [ I \\ Potential nergy =
L Wi —1 s =i LT Displayed the curvature graph and
— / curve parameters: the length of the

curve, the maximun curvature of the
curve, the minimun curvature of the
curve, the value of the potential
energy of elastic strips along the
contour of the deformed curve. The
most important quality parameters
lof the curve is continuous and
smooth change of curvature. These
parameters are estimated by the
curvature of the graphs: 1) the
curvature of the graph, built P

-

Puc. 1.8. S-dpeiim B otkpoitom (Float) hopmare mo U u o V.

>Prepare Surf > Create

3anuceiBaet ¢pelim FB-crutaiiHoBol TOBEPXHOCTH B TEKCTOBBIH (haiii.

VY nanute ucropuio 6paysepa. Heobxoanmo [uist yaaneHus mpeasIayero 3K3eMIuisipa B Opaysepe.
>S 3D Mesh to COMPAS (puc. 9).
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Puc. 1.9. 3anucek S-dpeiima B TEKCTOBBIH (aii.
CoxpaHsieM TEKCTOBBIN (aii.

ITepexonum 8 KOMITAC 3D;

- BBITIOJIHSIEM KOMaH]y TIOCTPOCHUS IOBEPXHOCTH Ha CETH TOYEK;

- CYMTBIBAEM CETh U3 BHEIIHero (aitia ¢ hperimoM B-crinaiiHOBOI MOBEPXHOCTH;
- ycTaHaBIMBaeM MOPsIKH (cTenens + 1) = 9;

- [*] 3amknyTOCTH TIO U;

- [*] 3amkHyTOCTB TI0 V;

- hopmupyeM noBepXxHOCTH (BKIItouaeM iaxok V) (puc. 10).




Puc. 1.9. B-crinaitHoBast moBepxHOCTh cremneneit 8 * 8 8 KOMITAC 3D.
- MPOBEPHTE Ka4eCTBO MOBepXHOCTHU cpeacTBamMmu KOMITAC.
IlouyBcTBYiiTE pazHuUIly!

Ypok 2. Ilocrpoenne FB-noBepxuoctu B ZWCAD / BricsCAD / AutoCAD / nanoCAD

2.1. IlocTpoenue FB-cnuiaiiHoBo# mMoBepxXHOCTH
MO>HO HCII0JIb30BaTh Pa3IMYHbBIC ONIIMY 3aaHUs BUIa UCXOIHOW CETH TOYCK:

| Base 3D Mesh from COMPAS |

l Base 3D Mesh from Table l

I Tangent U 3D Mesh from Table ]

l Tangent UV 3D Mesh from Table l
| V 3D Mesh from Table |

| S 3D Mesh from Table

[TpuMUTHB MOXKET PEICTABIATh

- onopHyto ceTh kpuBbix (Base 3D Mesh);

- CTPOKH CETH SIBJISIIOTCS KaCaTeIbHBIMH JIOMaHBIMH K 00pa3yIOIM KPUBBIM TOBEPXHOCTH
(Tangent U 3D Mesh from Table);

- CETh TOYEK, KOTOPBIN “Kacaercs” MOAETHPYEMOM TOBEPXHOCTH CBOMMU I'PAHAMU KJIETOK
(Tangent UV 3D Mesh from Table). Eciu 6b1Th TOUHBIM, 00pa3yiomue B-kpuBbie MOBEpXHOCTH
CTPOSITCS Ha CTPOKAX, KaKk Ha KacaTeJIbHBIX MOJIMIMHUAX, HAPABIISIIOIIUE CTPOSATCS Ha CTONIOax
CEeTH S-TIOJIMTOHOB TaK e, Kak Ha KacaTelbHBIX. B 11eom, Bo3HUKaeT 3 GEeKT KacaHus
MCXOHOTO MHOTOTPaHHHUKA MOJICTTUPYEMOU TIOBEPXHOCTH;

- CTPOKH CETH SBISIFOTCS S-ToJMroHamMu oopasyronmx kpusbix B-nmosepxuoctu (V 3D Mesh
from Table);

- S-frame (onms S 3D Mesh from Table);

TexHuKa MOCTPOEHUS CleTyIomas:

- ITocrpoiite npumutus 3D Mesh;

- 3arpy3ute BciomorarensHoe npuinoxenue V_Test WEB.Isp;

- Bommonaute Komanny V_Spoly > ykaxkure npumutie 3DMesh > Beinenure B mpoToKOIe

TaOJIUIY KOOPJUHAT TOYEK CETH TOUCK

((100.0 0.451006 300.001 1)

(100.0 -61.7762 478.636 1)(100.0 -10.6245 499.434 1)(100.0 92.3924 438.257 1)(100.0 94.5908 367.557 1)(100.0 49.5023 313.112 1))((-
5.68e-14 0.451006 300.001 1)

(-5.68e-14 -61.7762 478.636 1)(-5.68e-14 -10.6245 499.434 1)(-7.11e-14 92.3924 438.257 1)(-5.68e-14 94.5908 367.557 1)(-5.68e-14
49.5023 313.112 1))((-289.779 0.451006 77.646 1)

(-462.327 -61.7762 123.88 1)(-482.416 -10.6245 129.263 1)(-423.324 92.3924 113.429 1)(-355.032 94.5908 95.1306 1)(-302.443 49.5023
81.0393 1))((-77.646 0.451006 -289.779 1)

(-123.88 -61.7762 -462.327 1)(-129.263 -10.6245 -482.416 1)(-113.429 92.3924 -423.324 1)(-95.1306 94.5908 -355.032 1)(-81.0393
49.5023 -302.443 1))((212.133 0.451006 -212.133 1)

(338.447 -61.7762 -338.447 1)(353.153 -10.6245 -353.153 1)(309.895 92.3924 -309.895 1)(259.902 94.5908 -259.902 1)(221.404 49.5023
-221.404 1))((300.001 0.451006 0.0 1)

(478.636 -61.7762 0.0 1)(499.434 -10.6245 0.0 1)(438.257 92.3924 0.0 1)(367.557 94.5908 0.0 1)(313.112 49.5023 0.0 1))((300.001
0.451006 100.0 1)

(478.636 -61.7762 100.0 1)(499.434 -10.6245 100.0 1)(438.257 92.3924 100.0 1)(367.557 94.5908 100.0 1)(313.112 49.5023 100.0 1))

Coxpanute B Oydep nmamsTu;

- B Web FairCurveModeler na crpanune B-Surface3D > ouuncrure texcroBoe noie (1&M) >
BCTaBbTE coziepxkumMoe Oydepa > Haxxmute kHonky [Base 3D Mesh from table] > [Zoom All];

YcTaHOBHTE OIIMHU JUTS IOCTPOCHUS TOBEPXHOCTH Ha PAaCIIMPEHHOM 1o V ceTn


http://spliner.ru/WEB-app/v_test_web.lsp

Topology U:
® closed
O unclosed
Topology V:
O closed
@ unclosed

Extended U:
Con
® off
Extended V:
®on
O off

- Haxxmure knomky [Prepare Surf]. IIporpamma npoBepuT kauecTBO UCXOAHOM ceTH ToueK. [Ipu
HOJIOKUTENLHOM pe3yinbTate Haxkmute [Create] (puc. 1).

Puc. 2.1. Iloctpoenue B-moBepxHOCTH HA pacIIUpEeHHON CETH TOYEK.
[epesenem I'O B S-¢peiim:

- (knomka [to S 3D Mesh] > [Create], u eme [Prepare] > [Create]) (puc. 2).

Fair
Curve
Model:
| B-Surface3D

| Clear | | Params | | Help |
Instructions and Messages

Puc. 2.2. IlepeBox 'O B S-ppeiim.

[ToBTOPHM NOCTpOEHNKE
>Create (eme pa3). g nocTpoeHuss HHTEPIOISILNH.

3amkHyThIe HOoBepxHOCTH B popmare IGES neycroitunBo npunumatorcs CAD-cuctemamu.

BI)II[CIII/IM Y4aCTOK NOBCPXHOCTH




| Format/Extract S 3D Mesh
uﬂ:l] hl(| 12 |

>Create.

ITepeBenem yuactok B hopmat |IGES ¢ 3anmckro B aiin
| Surf to IGS |

B CAD-cucteme cuuraem ¢atin IGES (puc. 3).

Puc. 2.3. Y4acTok MOBEpXHOCTH.
TlepecTpoum U BBIIEIUM OCTATOK

| Format/Extract S 3D Mesh |
uld: 0 uk| 1| |

Kongeprupyem B popmar IGES u nepenecem yuactok B CAD-cuctemy (puc. 4, 5, 6)/




Puc. 2.4. Tlomuas coctaBHas moBepxHocTh B CAD-cucreme.

Puc. 2.5. PeanucTudHbIi CTHITE 0TOOpaKEHUSI.

Puc. 2.6 AHanui3 noBepxXHOCTH KOMaHI0i _Zebra.

Ypok 3. IToctpoenne noBepxHocTu Ha cetd NURBZzS kpuBbix 8 ZWCAD /
BricsCAD / AutoCAD / nanoCAD

3.1. Mocrpoenue _Loft moBepxnocTn Ha cetu FNURBZS kpuBbIix

[Tycts 3amana cetb Touek (mpumutus 3DMesh) (puc. 1)



Puc. 3.1. Cers 3DMesh.

Hcnons3ys Web FairCurveModeler moctpoum kapkacst NURBZS kpuBbIX Ha KapKacax JJOMaHbIX (Ha
crpokax u crosndnax 3DMesh) (puc. 2).

Puc. 3.2. Cets NURBZzS xpuBbix

Y nanum numaee (puc. 3).



Puc. 3.3. Cers NURBZS kpuBbIX.

IMoctpoum Ha cetn NURBZS kpuBbIX MOBEpXHOCTH IiTaTHON KoMaHaoi _Loft CAD-cucTemsr
(puc.4).

Puc. 3.4. IToBepxHocth Ha cett NURBZS kpuBbIX.

3.2. HocTtpoenue NURBZS noBepxnocTn Ha cetu NURBZS kpusbix

ABTOpaMu pa3paboTaH Crocod NOCTPOEHUs KapKaCHO-KMHEMAaTUYECKOW MOBEPXHOCTHU C

ucnonbszoBanueM NURBZS kpussix. [lonyden pesynbraT uccineaoanus oukyonueckoit NURBS

nosepxHocTu B popMate bezbe (NURBZS nosepxnocTh). OnpeieneHsl COOTHOIICHUS] MEXKIY
TEOMETPUUECKUMH TTapaMeTPaMH U BECOBBIMU KO3(PPUIIMEHTAMH CMEKHBIX JIOKAIbHBIX B-
MHOTOTPaHHHUKOB, 0OecreunBaromiye riajakocts nHTerpansuoit NURBzS nosepxHocTH.



IToxazaHa BO3MOKHOCTb HCIIOJIB30BAHMS JaHHBIX COOTHOIICHHUHN IS INIaJKOM CTBIKOBKU
NURBS oTcexoB noBepXHOCTEH NMPOU3BOIBHBIX CTENIEHEH U pa3IHYHbIX (popMaToB
npezcTasieHus. Pazpaboran MeTo 1 H30T€OMETPUIECKOTo mocTpoeHus Oukyonueckoit NURBzS
MOBEPXHOCTHU C MCIIOJIb30BAaHUEM METO0/1a U30I€OMETPUUYECKOT0 MOCTPOEHUS IIOBEPXHOCTH
KyHnca.

[Tocnennss pazpaboTka aBTOPOB IO3BOJISIET 0OECIIEUUTH BEICOKOE KAYECTBO
IPOCTPAHCTBEHHBIX KPUBBIX (Hampasisiomux u oopasyromux NURBZS nosepxnoctn).

[Tporpamma peanuzyet crioco6 nocrpoenuss NURBZS nmoBepxHoCTH 1 MeTOIBI 0OECTICUeHUS
TJIAJIKOCTH MIOBEPXHOCTH U U30T€OMETPUYHOCTH U30JIMHUIN CTPOKAM M CTOJIOIIaM HCXOJIHOM CeTH,
a Taxoke meroa ooecnieueHus mwiaBHOCTH NURBZS kpuBBIX HCXOIHOM CETH KPUBBIX.

ITpaBuiia noctpoeHus 'O MOBEPXHOCTH U ONLMS H30TEOMETPUYHOCTH ITO3BOJISIET
o0ecreynBaTh N30r€OMETPUYHOCTD U30JIMHUIN (OpPME CTPOK U CTOJIOIIOB UCXOIHOM CETH TOYECK.

IIpaBuna odpopmiienus ucxoanoro I'O nmosepxHocTu

PaccmoTpuM Ha mpoeKIiK TIOMaHbIe UCXOIHOM ceTu pa3nuyHor ¢hopmel. [To mopsaky
PacTONIOKEHUS CTPOK / CTOJIOIOB CETH JIOMaHbIE OHOU (POPMBI (BBITTYKIIBIC) TIEPEXOIAT B
JoMaHble pyrue Gopmel (BorHyThIe). OTCYTCTBHE OCHHJUTHPYIOIICH U30JIMHAN HA yIacTKe
nepexoaa ot oJfHOH (OPMBI K APYTroil 0OecriednBaeTcs pa3esieHHEeM y4acTKOB JJOMaHbIX Pa3HON
(GhopMBI IPAMOJIMHEHHOM JIOMaHOM.

Ha 3aMKkHYTO# 10 IBYM HanpaBJeHUsIM CETH TOYEK, CHATBIX € TOpA.

3aMKHYTOCTh 00ECIIEYHBAETCS COBIIAICHUEM TIEPBOM U MMOCIIEAHEH TOYEK JIOMAHBIX CETH (CTPOKH M
cToN6110B (pHC. 5).

Puc. 3.5. Cetb Touek, 3aMkHyTas 110 HanpasieHusiM U u V.

MaccuB KOOPIUHAT TOUEK, MOArOTOBIeHHBIX /s utenus B Web FairCurveModeler:

((424.623 809.76 0.0 1)

(603.258 747.532 0.0 1)(624.056 798.684 0.0 1)(562.879 901.701 0.0 1)(492.179 903.899 0.0 1)(437.734 858.811 0.0 1)(424.623 809.76
0.0 1))((336.755 809.76 -212.133 1)

(463.069 747.532 -338.447 1)(477.775 798.684 -353.153 1)(434.517 901.701 -309.895 1)(384.524 903.899 -259.902 1)(346.026 858.811 -
221.404 1)(336.755 809.76 -212.133 1))((46.9759 809.76 -289.779 1)

(0.741899 747.532 -462.327 1)(-4.6411 798.684 -482.416 1)(11.1929 901.701 -423.324 1)(29.4913 903.899 -355.032 1)(43.5826 858.811 -
302.443 1)(46.9759 809.76 -289.779 1))((-165.157 809.76 77.646 1)



(-337.705 747.532 123.88 1)(-357.794 798.684 129.263 1)(-298.702 901.701 113.429 1)(-230.41 903.899 95.1306 1)(-177.821 858.811
81.0393 1)(-165.157 809.76 77.646 1))((124.622 809.76 300.001 1)

(124.622 747.532 478.636 1)(124.622 798.684 499.434 1)(124.622 901.701 438.257 1)(124.622 903.899 367.557 1)(124.622 858.811
313.112 1)(124.622 809.76 300.001 1))((424.623 809.76 0.0 1)

(603.258 747.532 0.0 1)(624.056 798.684 0.0 1)(562.879 901.701 0.0 1)(492.179 903.899 0.0 1)(437.734 858.811 0.0 1)(424.623 809.76
0.0 1))

CkonupyiitTe 1aHHBIA MaccuB B Oydep mamaru.
[epetinure B Web FairCurveModeler (puc. 6)

Program WebFairCurveModeler

Fair
Curve
Model:

WebFairCurveModeler3D

| Help | YouTube | Theory |

Instructions and Messages: | Clear |

License = Trial
Used = 1@ days

Work 1n the Created Folder

Modeling Curve on Pages: || Modeling Surfaces on Pages: | Transferrings

|_ Polyline3D | to Create and | BSurface3D | to Create B- | to Main Page _|to Main Page
Edit Curve on Base Surface on 3D Mesh

Polyli _ to Create BZ-
|_ Tangent3D | to Create and || Surface on 3D Mesh

Edit Curve on Tangent
Polyline

| Hermite3D | to Create and
Edit Curve on Hermite
Scheme with fairing

| NURBzS3D | to Edit Curve
on GB-polygon of Bezier
Spline Curve

| NURBS3D | to Edit Curve
on S-polygon of B-Spline
Curve

Puc. 3.6. Main Menu.

[lepeiinure Ha crpanuiy BZSurface

BZSurface3D |to Create BZ-

Surface on 3D Mesh

Ouuctute TeKcTOBOE TOJIE “Instructions and Messages” u BcTaBbTe TEKCT u3 Oydepa



Fair
Curve
Modele
BZ-Surface3D

\:Clear| Params || Help |

Instructions and Messages
Ty
(46.9759 809.76 -289.779 1)) A
((-165.157 889.76 77.646 1)
(-337.705 747.532 123.88 1)
(-357.794 798.684 129.263 1)
(-298.782 901.701 113.429 1)
(-230.41 903,899 95.1306 1)
(-177.821 858.811 81.839%3 1)
(-165.157 809.76 77.646 1))
((124.622 889.76 30@.881 1)
(124.622 747.532 478.636 1)(124.622
798.684 499.434 1)(124.622 291.701
438.257 1)(124.622 %03.899 367.557
1)(124.622 858.811 313.112 1)
(124.622 809.76 300.901 1))
((424.623 809.76 0.9 1)

(683.258 747.532 0.0 1)(624.056
798.684 0.0 1)(562.879 %901.701 8.0
1)(492.179 903.899 0.0 1)(437.734
858.811 9.0 1)(424.623 809.76 0.0
1)

A

Haxxmure kHonku

| Base 3D Mesh from Table |

| Zoom All |

Cucrema MmpoYUTaET UCXOIHYIO CeTh (pHcC. 7)

%

Puc. 3.7. Cers Touek B Web.

HOCTpOI/IM IMOBCPXHOCTH

| Prepare Surf]
| Create |

(puc. 8).

=
]
[

| ="
.

Fair
Curve
Model
BZ-Surface3D
| Clear || Params | | Help |
and Messages
4

Fair

Curve

Models

BZ-Surface3D

[ ctear | [ Params | [ Help |
Message

Quality Params of Curve:
Length = @
Max Curvature = @
Min Curvature = 18000068
Potential Energy - @

Displayed the curvature graph and

curve, the minimum curvature of the
curve, the value of the potential

energy of elastic strips along the
contour of the deformed curve. The

most important quality parameters
of the curve is continuous and
smooth change of curvature. These
parameters are estimated by the
curvature of the graphs: 1) the
curvature of the graph, built

4




Puc. 3.8. [locTpoeHHast MOBEPXHOCTb.

Buumanue. OuucTute UCTOpHUIO. Y IalnTe MPEAbLIyIIHe JaHHbIC Opay3epa BO U30C:KaHHE
COXpaHCHUA NPCAbIAYIIUX JAHHBIX IIPXU COBIIAACHUHU UMCHU @aix’ma.

Haxxmute

| Interpolated Surf to DXF |

Cucrema 0To0pa3uT TEKCTOBBIN (aiin

@ Mozilla Firefox - O X

O DO http://localhost:57138/http/Temp/use B ¥

]
SECTION
2
ENTITIES
]
POLYLINE
o & - C iy
66
1
10
0.0080080000 v
Bolaenwts BCE

COXpaHWTL CTPaHWLY KakK...

Coxpanute ctpanuiy ¢ pacmupenuem DXF

Wma daina: d)ff_int.dxﬂ

Ortxpoiite ¢aiin B CAD-cucreme (puc. 9).

V7
ﬁiéégigig"""==ﬁF-- 4
1 ,l_‘ ]

M

N —

(=

Puc. 3.9. ®aiin DXF_int.dxf.
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Puc. 3.10. PeanmuctrnaHoe 0TOOpaKeHHE MMOBEPXHOCTH.

ITpoBepbTe KauecTBO MOBEPXHOCTH KoMaHmoi _Zebra (puc. 11)




Puc. 3.11. Ananu3 kadecTBa MOBEPXHOCTH.

Ha pacumpennoii cerd Touex

B CAD-cucreme noAroToBiieHa pacIMpeHHast CETh TOUYCK, CHATHIX ¢ ¥4 Topa (puc. 12).

Puc. 3.12. PacuiupeHnHas ceTb TOYEK.

KoH1eBbie CTPOKH CeTH OIpeesioT KOHIEBbIe TOUKU KacaTeIbHBIX BEKTOPOB 1o V.
[Ipenmonaraercs 4to ceTh Oyner 3aMkHyTa o U onuusimu 3ambikanus B Web cucreme.

[ToaroroBieH MacCUB KOOPAMHAT TOUEK PACIIUPEHHON CETH B B TAOIUIIBI 1JI YTCHUS B

cUcCTEME

((1187.55 -30.9729 300.001 1)

(1187.55 -93.2001 478.636 1)(1187.55 -42.0484 499.434 1)(1187.55 60.9685 438.257 1)(1187.55 63.1669 367.557 1)(1187.55 18.0784 313.112
1))((1087.55 -30.9729 300.001 1)

(1087.55 -93.2001 478.636 1)(1087.55 -42.0484 499.434 1)(1087.55 60.9685 438.257 1)(1087.55 63.1669 367.557 1)(1087.55 18.0784 313.112
1))((797.77 -30.9729 77.646 1)

(625.222 -93.2001 123.88 1)(605.133 -42.0484 129.263 1)(664.225 60.9685 113.429 1)(732.517 63.1669 95.1306 1)(785.106 18.0784 81.0393
1))((1009.9 -30.9729 -289.779 1)

(963.669 -93.2001 -462.327 1)(958.286 -42.0484 -482.416 1)(974.12 60.9685 -423.324 1)(992.418 63.1669 -355.032 1)(1006.51 18.0784 -
302.443 1))((1299.68 -30.9729 -212.133 1)

(1426.0 -93.2001 -338.447 1)(1440.7 -42.0484 -353.153 1)(1397.44 60.9685 -309.895 1)(1347.45 63.1669 -259.902 1)(1308.95 18.0784 -
221.404 1))((1387.55 -30.9729 0.0 1)

(1566.18 -93.2001 0.0 1)(1586.98 -42.0484 0.0 1)(1525.81 60.9685 0.0 1)(1455.11 63.1669 0.0 1)(1400.66 18.0784 0.0 1))((1387.55 -30.9729
100.0 1)

(1566.18 -93.2001 100.0 1)(1586.98 -42.0484 100.0 1)(1525.81 60.9685 100.0 1)(1455.11 63.1669 100.0 1)(1400.66 18.0784 100.0 1))

BelmmonHuTE TE )K€ AEHCTBUSA, KaK U B IIpeAblayeM pumepe. [locne urenns cetn Touek
YCTaHOBUTE MPU3HAK PACIIMPEHHON CEeTH B HarpaBieHUH V

Extended V:
®on

off



W npusnak 3amMkHyToCcTH 110 U

Topology U:
@ closed
unclosed

ITocae 3TOT0 BEIOIHUATE KOMaHIbI IIOCTPOCHUA

| Prepare Surf |

| Create |

Yo6eautech B IPaBUILHOCTH IMMOCTPOCHHS HA MpOoeKnu XZ

View Params:
Projection: XY @®XZ O
YZ

(puc. 13).

00800800000

Puc. 3.13. Mogens Ha mpoexuu XZ.

[Tepenecute moaens B CAD-cucremy (cM. mpeaslayiuii mpumep) (puc.

Fair
Curve
Modele
BZ-Surface3D

| Clear || Params || Help |

Quality Params of Curve:
Length =

Max Curvature = 0

Min Curvature = 10088008
Potential Energy = @

Displayed the curvature graph and
curve parameters: the length of the
curve, the maximum curvature of the
curve, the minimum curvature of the
curve, the value of the potential
energy of elastic strips along the
contour of the deformed curve. The
most important quality parameters
of the curve is continuous and
smooth change of curvature. These
parameters are estimated by the v
curvature of the graphs: 1) the
curvature of the graph, built A

14).



Puc. 3.14. [ToBepxunocts B CAD-cucteme.

Amnanu3 kayectBa (puc. 15).

Puc. 3.15. Ananmu3 kauecTBa.
Ypok 4. Rhinoceros 3D’, ‘AliasDesignStudio’, NX. Hemoctatkun

B Hacrosmee BpeMs 4pe3BbIYaiiHO BaXKHO MOKA3aTh NPEUMYILECTBA OTEUECTBEHHBIX CUCTEM IIepeN
3apyOexxHbIME. [lopa KOHCTpyKTOpaMm nepeoprueHTHpoBaTbest Ha oredecTBeHHoe 110.

JlaHHBIN YPOK TIOKa3bIBAET HEJOCTATKHU 3apyOeKHBIX cucTeM. [[Jsi CpaBHUTENBHOTO TECTUPOBAHBI
UCIIOJIb30BaHbl JeMOHCTpanoHHble Bepcun 2024: ‘Rhinoceros 3D’, “Alias Design Studio’, NX.



For comparative purposes, demo versions of 2024 were tested: ‘Rhinoceros 3D’, ‘Alias Design
Studio’, NX.

IMoctpoenne B ‘Rhinoceros 3D’

Construction in ‘Rhinoceros 3D’

Honpo6yeM MOCTPOUTH Ha TCX JKC TOUKAX B-HOBerHOCTB B CAD-CI/ICTeMaX, AHOHCHUPYIOIIUX
BO3MOXHOCTb IOCTPOCHU S KPUBBIX U HOBerHOCTeﬁ Kjacca A.

Hamnpumep, nmoBepxHocTbh, mocTpoeHHas B ‘Rhinoceros 3D’ He o0ecnieunBaeT gaxke 10CTaATOYHOM
TOYHOCTHU MMPCACTABJICHUA TOpOBOﬁ MOBCPXHOCTH. OTKJIOHEHUS OT (I)OpMBI TOpa q)HKCHPYIOTCH BU3YyaJIbHO
(puc. 14).

Let's try to build a B-surface on the same points in CAD systems that announce the possibility of
constructing class A curves and surfaces.

For example, a surface constructed in ‘Rhinoceros 3D’ does not even provide sufficient accuracy in
representing a torus surface. Deviations from the torus shape are recorded visually (Fig.1).




Puc. 4.1. IToctpoenue B ‘Rhinoceros 3D’. OOuii Buj, BUJ CIEpean U COOKY.

Fig. 4.1. Construction in ‘Rhinoceros 3D’. General view, front and side views.

IMoBepxHOCTH, MOcTpoeHHas B ‘Rhinoceros 3D’ He obOecrieynBaeT JOCTaTOYHONW TOYHOCTH
MIPEJICTABJICHUSI TOPOBOI MIOBEPXHOCTH.

The surface constructed in ‘Rhinoceros 3D’ does not provide sufficient accuracy in representing the
torus surface.

XOTs JOKaJIbHAS IIABHOCTH JTOBOJIBHO MpHIIHIHAs (pHc. 2).

Although the local fairness is quite decent (Fig. 2).

Puc. 4.2. Ananu3 komanioli _Zebra JToKaibHOW TNIABHOCTH IOBEPXHOCTH, CMOJICIMPOBAHHON B
‘Rhinoceros 3D’.

Fig. 4.2. Analysis by the Zebra team of the local smoothness of the surface modeled in‘Rhinoceros
3D’.

IHocTpoenue B ‘Alias Design’

Construction in ‘Alias Design’

PaccMmoTpum mpuMep nocTpoeHust Ha Tex ke Toukax B ‘AliasDesign Studio’ (puc. 3, 4).

Let's look at an example of construction on the same points in 'Alias Design Studio' (Fig. 3, 4).






Puc. 4.3. Iloctpoenue B ‘Alias Design Studio’. O0muii ua. ITokazansl rpagKu KpUBU3HBI
HIOCEYCHUSIM.

Fig. 4.3. Construction in ‘Alias Design Studio’. General view. Curvature graphs across sections are
shown.

I
Puc. 4.4. TToctpoenue B ‘Alias Design’. /IBe oproronansHbie npoekinu. [Tokasanel rpaguku
KPUBHU3HBI I10 CCUCHUSIM.
Fig. 4.4. Construction in ‘Alias Design’. Two orthogonal projections. Curvature graphs across
sections are shown.

Hccenenyem kauecTBO ¢ MOMOIIBIO “3e6phr” (puc. 5).
Let’s examine quality using “Zebra” (Fig. 5).

4




Puc. 4.5. T[locrpoenue B ‘Alias Design Studio’. “3ebpa” Takke MOKa3bIBaET HEJOCTATOUHYIO
JIOKaJBHYIO MIaBHOCTH JOPMBL.

Fig. 4.5. Construction in ‘Alias Design Studio’. “Zebra” also shows insufficient localsmoothness of
shape.

IMocrpoenne B NX (puc. 6)

Construction in NX (fig. 6)

0.016835(MAX)
9

0.016838(MAX)

4

o

Puc. 4.6. INoctpoenue B NX. O0muii Buj. [Tokazanbl rpaduky KpUBU3HBI I10 CEUCHHSIM.
Fig. 4.6. Construction in NX. General view. Shown are graphs of curvature by sections.
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Puc. 4.7. llocrpoenne B NX. Bup cooky. [TokazaHbl rpa kit KpUBH3HBI 110 CCUCHHSIM.
Fig. 4.7. Construction in NX. Side view. Shown are graphs of curvature by sections.
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Puc. IToctpoenue B NX. Bua cniepenu. [lokazansl rpad)iku KpUBU3HBI 1O CEYCHHSM.
Fig. Construction in NX. Front view. Shown are graphs of curvature by sections.



Takum 006pazom, MeToabl TocTpoeHus moBepxHocTelr CAD-cuctems! ‘Alias Design
Studio’,‘Rhinoceros 3D’, NX He yI0BIETBOPSIOT TpeOOBaHHUSIM K KaueCTBY IIOBEpXHOCTEH Kiacca F B
MPOMBIIIICHHOM JU3aiiHe.

Thus, the methods for constructing surfaces of the CAD systems ‘Alias Design Studio’,*Rhinoceros
3D’, NX do not meet the requirements for the quality of class F surfaces in industrialdesign.

B nmpowmblieHHOM ““Ton qu3aiiHe’ MIaBHOCTh KPUBOMH / IOBEPXHOCTU M BO3MOKHOCTH TOYHOTO
IPEICTaBIEHUS] KOHMUECKUX KPUBBIX / TOBEPXHOCTEH HA KOHUYECKHUX KPUBBIX 3TO ‘¥KECTOKas
HeoO0xoauMocTh”. M TonbKo mociie obecneueHns 3TUX TpeOOBaHUI MOKHO MPUCTYIHUTD K AajbHEHIEH
3CTETU3ALMHY U3AEIHS IPUMEHEHHEM «IIPaBUJIa 30JI0TOTO CEUCHUS» U IPYTUX “HpaBWIN PEKOMEHAALUI
o acretuke” [11 Kaura mo screTvke MpoMBIIUICHHOTO JU3aiiHa].

In industrial “top design”, the fairness of the curve/surface and the ability to accurately represent
conical curves/surfaces on conical curves is a “hard necessity”. Only after these requirements have been
met can we begin to further aestheticize the product using the “rule of the golden ratio” and other “rules
and recommendations for aesthetics” [11 Book on the aesthetics of industrial design].

Ecnun y u3nenus HeT 1eau CMELUTh / MyraTh NOTpeOUTEIeH NepeKOIIEHHBIMHU TOBEPXHOCTSIMU
«KPHBBIMH 3epKajiaMuy, ucroins3yite B nu3aiine Web FairCurveModeler3D.

If the product does not aim to amuse/frighten consumers with skewed surfaces and “distorted
mirrors”, use the application library 'FairCurveModeler 3D.rtw' KOMPAS 3D in the design.



