3aganue 1. [loctpoenue reomeTpnu 00J1aCTH METOAOM «CHU3Y BBepX»

PaccmoTpuM mocTpoeHune reoMeTpun miockoi oonactu B hopme OykBbl «by, orpaHnueHHON
IPSIMBIMHE JTHHUAAME. ['eOMeTprUecKue mapaMeTpbl obaactu: Beicota OykBel h=10 (M), mupuHa
OykBbl W=5 (M), Tosaa OykBbI th=1 (M), HOMOJHUTEIBHBII pa3mep 10 BeicoTe: hI=4 (m).
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1. BBeaeHue mapamMeTpoB
1.1. Utility Menu>Parameters>Scalar o Pa !

Parameters

=

1.2. B nosiBuBIIEMCsI OKHe Selection BBecTH umMeHa
¥ 3HAQYCHHMSI ITapaMeTpoB (1ociie Habopa KaK10ro
napamerpa HaxxuMarb ACCept, KOMMEHTapuu
HaOWpaTh HE HYXKHO!).

H=10"! Beicora 6ykBsI (10 ™)

W=5 ! [llupuna OykBsI (5 M)

TH=1 ! Tommuna 6ykBsI (1 M) Selection
HL=4 ! JlononHuTenpHbIN pa3Mep Mo BHICOTE ||
(4 w)

Zdx T
T
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e

13 C|Ose Accept ‘ Delete | Close ‘ Help |

[Mpumeuanne. OmMOOYHO BBEICHHBINH MapaMeTp MOXHO yIaluTh, Haxas Delete

2. Co3znanue onopHbIX Touek (Keypoints)

Jlnst coznanus obaactu B popme OyKBbI «by» HYKHO MOCTpouTh 10 OMOPHBIX TOYEK:




en
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Coznaaum onopHbie Touku 1-10 B TekyIiei akTUBHON CUCTEME KOOpAUHAT (10 YMOJTYAHUIO

rinobanbHas nexaprosa — Global Cartesian).

Main Menu>Preprocessor>Modeling>
Create>Keypoints>In Active CS (8
aKTHBHOM CHCTEME KOOpAUHAT, active
coordinate system)

E Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
B Create
= Keypoints
Z# On Working Plane
Z 0On Line
# On Line wiRatio
Z On Node
2 KP between KPs
2 Fill between KPs
KP at center
Hard PT on line
Hard PT on area

B okne «Create Keypoints in Active
Coordinate System» BBejieM MepBoi TOYKH
NPT —1

X, Y—>0,0

Haxxats Apply.

OKHO He 3aKpoeTcsl.

Kl Create Kevpoints in Active Coordinate Svstem

NPT  Kevpoint number

X.Y.Z Location in active CS | 0

o | |

ok | Apply |

Cancel |

AHAJIOTHYHO BBECTHU OCTAJILHBIE TOUKHU:
NPT — 2
X,Y—=0h
Apply.

NPT — 3
X,Y > thh
Apply.

NPT —4

X, Y > th, hl
Apply.

NPT —»5

K1 Create Kevpoints in Active Coordinate Svstem

NPT Kevpoint number

X.Y.Z Location in active CS | 0

[h I |

oK

Apply |

Help

Cancel ‘




X, Y =>w,hl
Apply.
NPT — 6
X, Y —>w,0
Apply.
NPT — 7
X, Y — th, hl-th
Apply
NPT — 8
X, Y — w-th, hl-th
Apply
NPT -9
X,Y = th, th
Apply.
NPT — 10
X, Y ->w-th, th
B konue BBoga Haxars OK.
IIpumeyanue. OmMO04YHO BBEICHHYIO ® Modeling
. Create Delete Keypoin
TOYKY MOYKHO YAAJIUTh: Operate
: . Move [ Modify @ Pick -
Main Menu>Preprocessor>Modeling> @ Copy * Pick  ( umpick
. Reflect
Delete>Keypoints Check Geom ® single (" Box
B Delete (" Polygon ¢ circle
B OTKPBIBIIEMCSI OKHC BBECTU HOMEP TOYKHU Pl Keypoints| - cirel
) # Hard Points
HJIN HAKAaTh MBIIITKOW HA HY)KHYIO TOYKY. A Lines Only count - o
A Line and Below .
Ha)KaTI) OK A Areas Only Maximum = (]
A Area and Below Minimom = 1
A Volumes Only ReyP No. =
A Volume and Beloy
;I\E‘Ifdes @ List of Items
ements
# Pre-tens Elemnts (" Min, Max, Inc
Del Concats
Cyclic Sector 3]
Genl plane strn ‘
B Update Geom
Meshing
Checking Ctrls OE Rpply ‘
Numbering Ctris
Archive Model Reset ‘ Cancel ‘
Coupling / Ceqn i
Multi-field Set Up pick al1| wmelp |
Loads




B utore Ha skpaHe oToOpasuTcs: .
(myMeparus Touek 0TOOpa3UTCs O
YMOJIYaHHIO, OTO6pa3I/ITI) HyMCpaluro
MOJIYYCHHBIX TOYCK MOKHO, YKAa3aB B MCHIO:
Utility Menu>
PlotCtris>Numbering>Keypoint numbers.
Haxars OK.)

PCOINTS

TYPE NUM

BriBesieM TUCTHUHT MOTyYE€HHBIX TOYEK (15

MPOBEPKU UX KOOPIMHAT). File

Utility Menu > List >
Keypoints>Coordinates Only.

LIST ALL SELECTED KEYPOINTS. DSYS: 0
NO. X,¥,2 LOCATION
1 8. 0. 0.
2 0.000000 10.00000 0.000000
3 1.0000600 10.00000 0.6000000
4 1. 4. 0.
5 5. 4. 0.
6 5. 0. 0.
T 1. 3. 0.
8 4. 3. 0.
9 1. 1. 0.
10 4. 1. 0.

OO0 B

THXY,THYZ, THZX ANGLES

0000
.0000
0000
.0000
.0000
0000
.0000
.0000
0000
.0000

0.

[=R-NoN-N-NoN-N-No]

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

[cR-N-R-N-N-N-N-N-N-]

[ulolclc]
ooo0
[lolelc]
sllcl]
ooo0
ooee
0000
[sllelc]
[ulolclc]
ooo0

3. Co3znanue munHnii (Lines), coemmHSIONe ONOPHBIE TOYKH.

Main Menu>Preprocessor>Modeling>Create
>Lines>BobI0paTh Straight Line (npsmas
nunus) audo In Active Coord (B Tekymieit
CHCTEME KOOP/UHAT)

B Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
B Create
Keypoints
B Lines
B Lines
& Straight Line
A
21 Overlaid on Area
& Tangent to Line
A Tanto 2 Lines
2 Normal to Line
# Norm to 2 Lines
Z Atangle to line
# Angle to 2 Lines

08 EBAHE




[MocnenoBaTeNbHO JICBOM KHOIIKOU MBIIIN YKa3aTh
ToukH 1 u 2 (oToOpasurcs auHusA), 3aTeM 2 1 3, 3 |
4,4u5,5u6,6wu l.B konne naxars OK.

B urore Ha sKpaHe MOSBSITCS MOCTPOCHHBIC JTHHUH,
0e3 HyMepanuu.

Count

Maximum

Minimum

KeyP No.

(® List of Items

(" Min, Max, Inc

[

oK. Apply
Reset cancel

Help

IIpumeuyanue. OmrO0O4YHO BBEACHHYIO JTUHUIO
MOKHO y,Z[aJ'II/ITB:

Main Menu>Preprocessor>Modeling>
Delete>Lines Only

B OTKPBIBIIEMCS OKHC BBECTU HOMCEP JIMHU UJIHU
Ha)kKaTb MBIIIKOM Ha HYXXHYIO JIMHHUIO. Haxatp
OK.

Baxwno: IIpU 5TOM OIIOPHBIC TOYKH YAAJICHBI HE

Ooymyr!

ITpu BeIOOpe Lines and Below OynyT ynaneHs!
JIMHUY U UX OTIOPHBIE TOYKH.

B Preprocessor

Element Type
Real Constants
Material Props
Sections
B Modeling
Create
Operate
Move [ Modify
Copy
Reflect
Check Geom
= Delete
Z Keypoints
# Hard Points
A
Z Line and Below
2 Areas Only
A Area and Below
2 Volumes Only
2 Volume and Below
# Nodes
2 Elements
# Pre-tens Elemnts
Del Concats
Cyclic Sector
E Genl plane strn
Update Geom
Meshing

@ pick (" Unpick

(@ single (" Box

(7 Polygon ( gpircle
(" Loop

Count = 0
Maximum = 10
Minimum = 1
Line No. =

@ List of Items

(" Min, Max, Inc

ORK | Apply |
Reset | Cancel |
Pick All | Help |




3aMeTHM, 4TO JIMHUH HyMEPYIOTCS IPOrpaMMoit LINES
aBToMaTuiecku. OTOOPa3uThL HyMepaInio LANE oM
MOJYYCHHBIX JIMHUI MOKHO, yKa3aB B MeHro: Utility
Menu> PlotCtris>Numbering>Line numbers.

OTo0pasuM MoTyICHHBIC JTIMHIH:
Utility Menu> Plot>Lines

7151 KOHTPOJISI BMECTE C HyMEpaLMeH TMHUEH

BBIBCICM HyMCPAIHIO OIIOPHBIX TOYCK: [/PNUMI Plot Numberina Controls
Utility Menu> PlotCtrls>Numbering>Keypoint T [oesimmbes  On
numbers, Line Numbers). Haxxats OK. LINE Line numbers ¥ On
AREA Area numbers [ off
VOLU Volume numbers [ off
NODE Node numbers [ Off
Elem / Attrib numberina |No numbering j
TABN Table Names [ off
SVAL Numeric contour values [ off
[/NUMI Numberina shown with |Co|ors & numbers ¥ ‘
[/REPLOTI Relot unon OK/Anplv? m
w Apply | Cancel ‘ Help |

[Honyuum: " LruEs

LINE NUM




AHaJOTMYHO IMOCTPOUM JIMHUU, COCIUHSIONTIEC S
Toukn 71 8,9 u 10, a Taxcke 9 u 7, 10 u 8. POIN NUM

Hpe,HBapI/ITeJ'H)HO HYXXHO 0T06pa31/m) BCC OIIOPHBIC
touku: Utility Menu> Plot>Keypoints

OTt00pa3umM ere pa3 Bce TUHAHA BMECTE C ! oines
HyMepalueu JIMHUI U ONOPHBIX TOYEK LINE NOM
Utility Menu> Plot>Lines

(oToOpakeHUEe HyMepaIui ObII0 YCTaHOBICHO
paHee)

M\ LLST  Comman
File

I[J'IH KOHTPOJIS BBIBEJICM JIMCTHUHT MOJIY4YCHHBIX

4,008 1.008
1.008

1.008

(V2
JIMHUMH. LIST ALL SELECTED LINES.
Utlllty Menu > Llst > Llnes>Attr|bute WMGER  KEYPOINTS  LENGTK  (NDLU)(SPACE) KYND NDIU SPACE WMODE WELEW WAT REAL TYP ESY
3 1.000 1.008
Format : 5.000 1.080
6

4.080
5.008
3.000
3. 000
2.000
2.000

3ameruM, 4To B cTosb1e Keypoints Oyayt
yKa3aHbl HOMEpa TOYEK, KOTOPHIC COSTHHSIET
KaX/1as JIMHUsA, a B cronoie Length oyxer
BBIBEJIEHA JUTMHA KAXKIOH JIMHUH.

1.000
1.008
1.000
1.000

cooooooo@OD

BommmAEwN
BuvamMEWR
@D
coooooocoa
coooooooa
cooooacoa
coooooOOOO
coocoooooo
cecooocoescoo
coooooOOOOG

4. Coznanue obmacreii (areas)

OO0nacTth, OrpaHHUYEHHYIO JIMHUSIMH, MOYXXHO TIOCTPOHTH ABYMSI CIIOCOOAMHU.
1) mo ykazanubiM JunHusM (By Lines), nepeyrciauB ux B mopsaKe 00X0/1a 1Mo WiId MPOTUB
4acOBOM CTPENKH (COOTBETCTBYIOMIAast Koman a - AL)
2) 1o yka3zaHHbIM onopHbIM ToukaM (Through KPS), takke ykaszaB ux B mopsjake 00xoja 1o
WJIM TIPOTHB YaCOBOM CTpENKHU (COOTBETCTBYIOIIAst koManza - A). Ilpu aTom, ecinu Mexay
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JBYMSI TOYKaMH YK€ TIOCTPOCHA JIMHUS, TO OHa OYAET UCIOIb30BaThCS €€ PU OCTPOCHUN
00J1acTH, B IPOTUBHOM CJIy4ae B TEKYIIeH KOOPAMHATHOM cucteMe OyneT MoCTpoeHa

HEaOCTaromas JIMHHUA.

4.1. Iloctpoenue npousBosibHOU (Arbitrary) odaactu no nunusm (By Lines)

Main Menu>Preprocessor>Modeling>Create>
Areas>Arbitrary>By Lines

Tenepb nocnea0BaTENbHO JIEBOM KHOMKON MBIIIN
yKa)keM JIMHUW BHEUIHETO MepuMeTpa 00IacTy B
nopsiake ooxoma: L1, L2, L3, L4, L5, L6 ( B mporecce
yKa3aHHbIE JIMHUK OYAyT BbLIENEHB). B KOoHIle HaxaTh
OK.

[

B Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
= Create
Keypoints
Lines
= Areas
= Arbitrary
A Through KPs
& Qverlaid on Area
H
Z1 By Skinning
1 By Offset

0OE&EHHEBA

@ pick

@ single
c
" Loop

Count
Maximum

Minimum

Line No.

® List of Items

(" Min, Max, Inc

|

OR Apply
Reset Cancel
Help




B utore OOJIyYnM:

Utility Menu> Plot>Areas

Utility Menu> PlotCtrls>Numbering>Area
Numbers. Haxats OK.

(oToOpaXkeHue HyMepaIuy OMOPHBIX TOYEK U JIMHHUMA
OBLIO YCTAaHOBIIEHO paHee)

[ony4ennas obnacts OyneT mpoHymMepoBaHa Al
(Hymepanys aBTOMaTH4ecKast).

LINES

LINE NUM

4.2. Tloctpoenwue mpousBossHOU (Arbitrary) obmactu o omopusiM Toukam (Through KeyPoints)

Main Menu>Preprocessor>Modeling>Create>
Areas>Arbitrary>Through KPs

= Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
= Create
Keypoints
Lines
B Areas
B Arbitrary
A
A Overlaid on Area
#1 By Lines
21 By Skinning
1 By Offset

I 2 = R 2




Bemoaaute Utility Menu>Plot>Lines

Temeps mocaen0BaTEeILHO JIEBOH KHOITKOHM MBIITH OyaeM
yKa3bIBaTh OMOPHbIE TOYKH BHYTPCHHETO IIEPUMETPA
obactu (oTBepcTHA) B mopsiake ooxona: 7, 8, 10, 9 (B
nporiecce yKa3aHHbIC TOYKH U COSUHSIONINE X JTMHUU
OyayT BhIJENeHb). B KOHIle HaXKaTh Ha KITaBUATYpPe
KHOTIKY Enter.

® pick (" Unpick

(@ single @]

e o)
(" Loop

Count
Maximum

Minimum

[T
5

Line No.

(® List of Items

(" Min, Max, Inc

|

OK Apply
cancel
Help

Reset

Bl

B utore nomyunm:

3aMeTnM, 4TO MOTydeHHast 00JIacTh OyaeT
MpoHyMepoBaHa: A2.

LINES
LINE NUM

IIpumeuyanue. Ommb04YHO CO3AaHHYIO 00aCTh
MOYKHO yJQJIUTh:

Main Menu>Preprocessor>Modeling>
Delete>Areas Only

B oTkpeIBIIEMCS OKHE BBECTH HOMEP 00JIaCTH UITH
HaXkaThb MBIIIKOW Ha HYXHYI0 obsacTs. HaxaTth
OK.

BaxHO: pu 3TOM coCTaBIISIONIINE 00JIaCTh JTHHUN
Y ONIOpHBIE TOUKH yJIaJIeHbI HE OyIyT!

I[Tpu Be1OOpe Areas and Below moryT ObITH
yJaJIeHbl 00JIACTH BMECTE C COCTABIISIOIINMH HX
JIMHUSIMH ¥ OTIOPHBIMU TOYKAMH.

Delete Areas Onl

B Preprocessor
Element Type
Real Constants

- ® rick (" Unpick
Material Props
sec“c’.ns ® single (" Box
= Modeling
Create (" Polygon ( ¢ircle
Operate (" Loop
Move | Modify
= Copy Count = 0
B Reflect Maximum = 2
Check Geom A -
Minimum =
2 Delete
A Keypoints BEER (e =
Z Hard Points
A Lines Only ® List of Items
2 Line and Below
A (" Min, Max, Inc

A Area and Below
Z# Volumes Only “
2 Volume and Below
A Nodes

A Elements

7 Pre-tens Elemnts

OK
Del Concats

Cyclic Sector ‘

Apply |

Cancel |

Genl plane strn
Update Geom
Meshing

Pick All Help |
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OT0o0pa3uM erie pa3 MOCTPOCHHBIE 00JIACTH BMECTE C UX

HyMepaluei.
Utility Menu>Plot>Areas
OcTaBuM HyMepaluIo TONBKO obnacTei

Utility Menu> PlotCtrls>Numbering>Area Numbers

(ocTajbHBIE TAJOUYKH CHATD)

AREAS

AREA NUM

Z[J'Iﬂ KOHTpOHH BBIBCIEM JIUCTHUHT HOJ’Iy'—ICHHbIX
oOJacTeii:

Utility Menu > List > Areas

3ametum, 4to B crosdie Number Oyner ykasan
HOMep o0acTy, B cTo01e Loop — kosnnyecTBo
3aMKHYTHIX I'paHMil, B cToioe Lines — nomepa
JUHUH, U3 KOTOPBIX COCTOUT KaXK/1ask 3aMKHYTast
IpaHMIA 00JIaCTH

|
LIST ALL SELECTED ARERS
NUMBER LOOP LINES
SECN

11 1 2 3 4 N/ ©.800 ] [ [ 8 Ll [

AREA ELEW SIZE  HNODES HELEW  MAT REAL TVYP ESYS

21 1 10 8 9 N ©.000 ] [ [ 0 Ll o

5. bynesnl onepanuu

Jist ToTy4eHus pe3yIbTHpYoLeil 06J1acTi HYKHO BbIYeCTh U3 OoublIoro oonactu (obsnacts Al)

Maiyr o0macTs (A2).

Main Menu>Preprocessor>Modeling>Operate>

Booleans>Substract>Areas

B Preprocessor
Element Type
Real Constants
Material Props
Sections
B2 Modeling
Create
B Operate
Extrude
27 Extend Line
B Booleans
Intersect
Add
B Subtract
Z Volumes
P2
A Lines
With Options

11




CHauaJia Hy’)KHO yKa3aTb O0JblIyI0 00nacts (Al) u3 ! pmmas
KOTOPOH Oy/JIeT BBIUMTATHCS Manasl. AREA NUM

MOHO yKa3aTh MBIIIKOW JTHOO BBECTH B IMOJIC BBO/IA
Homep obmactu: 1. Haxats OK.

Pick " unpick

Single (" Box

VYkazanue. B ciyuae ommbku Haxkath Reset u BBecTn Polygon ( circle
Loop
HOMEp CHOBA.

Count
Maximum
Minimum
Area No.

(@ List of Items

¢ Min, Max, Inc

——

OK Apply
Reset cancel
Pick All Help

Tenepp ykakeM MBIIIKOH Ha 00acth A2, JINOO BO L s

BHOBb OTKpBIBH_[CMCSI OKHE€ BBCJIEM HOMep BBI‘IHTaeMOﬁ AREA NUM
obOmacreii: 2. Haxars OK.

Pick (" Unpick

single { Box

Polygon (~ circle
Loop

Count
Maximum

Minimum

2
2
1
2

Area No.

® List of Items

" Min, Max, Inc

OK Apply
Reset cancel
Pick All Help

[Momyunm TpeGyemyto 001acTb. 3aMETHM, YTO " areas
pesynpTHpYomas 0061acte OyaeT UMETh HOMeED 3. ARER NUI

12



HpOBCpI/IM, YTO UCXOOHBIC obiact YAAJICHBI. BLIBCI[GM
JIUCTHHT 00JIacTe:

Utility Menu > List > Areas

Tenepr umeercs Bcero oana odmacts — Number 3.
OHa coCcTOUT U3 IBYX 3aMKHYTHIX rpaHull (Loop 1
u Loop 2). Jlns kax0i U3 3TUX TPAHUI] B CTOJIOLE
Lines nmepeurcieHbl COCTABIISIONINE UX JINHHH.

3aMeTI/IM, 4TO HOMEpa JIMHHUHN 1 OIIOPHBIX TOYCK HE
U3MCHUIINUCH.

File

|

LIST ALL SELECTED AREAS.

NUMBER LOOP LINES ARER ELEM SIZE  WNODES WELEH  HWAT REAL TVP ESVS
SECH

4 N/R
0

Oumncrtka pacueTHOM 0a3bl U yAaleHUe BCeX JaHHbIX MPEIbIIYIIEro pacyera:
Utility Menu — Files — Clear & Start New — OK — Yes

KoMaHaHbIN pexum

/IPREP7

H=10 ! BoicoTa 6ykBbI (10 M)

W=5 ! lllupuna 6ykBsI (5 M)

TH=1 ! Toammua o6yksbI (1 m)

HL=4 ! lonoiHuTe/IbHBII pa3Mep Mo BbICOTE
! Co3nanue ONMOPHBIX TOYEK

K,1,0,0 ! [TepBasi onopHasi ToOYKa
K.2,0,H

K3, THH

K4, TH, HL

K.,5, W, HL

K,6, W, 0

K7, TH, HL-TH

K.,8, W-TH, HL-TH

K,\9, TH, TH

K,10,W-TH, TH

I Co3nanue JuHUI

! 3nak $ oTaessieT KOMaHAbI B OTHOM CTPOKe
L,12$L,23$L34$L458L56%L,61
L,78$L,910$L,9,7%$L,10,8

! [locTpoenue 00,1aCTH MO JIUHUSAM
AL,1,2,3,4,5,6 ! Obaacts 1

! [locTpoenue 06,1aCTH MO TOYKAM
A,7,8,10,9 ! O6aacTp 2

! Boluntanue odsacrei

IASBA, NA1, NA2, SEPO, KEEP1, KEEP2
!Boryuranue u3 odjaactu 1 ob6aactu 2
ASBA,1,2

! [loka3 pe3yabTHpYIOLIEH 00J1acTH
APLOT,ALL
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