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Ha3HadyeHune

» ObpaboTka maTepnanoB AaBNeHNEM

2/26

[opsyasn koBka, 0OObEMHAZA LUTAMMNOBKA U NpoKaTKa
XonogHas obbEMHAA 1 NUCTOBas LUTaMNOBKa M rMpokaTka
KonbLieBas packaTka

BonoyeHue

OKCTPY3US

[MpoLecchl cnekaHus noa gaBneHneM NopOLLKOBbIX
MaTepuanos
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Ha3HadyeHune

» ObpaboTka meTannoB pe3aHUeM
CBepneHune
dpesepoBaHue
TokapHOe ToYeHne

» TepmMognHaMmnKka TEXHOMOrMYeCcKnxX rnpoLieccon
TennooObMeH C MHCTPYMEHTOM U OKPY>KaloLLEN CPEOON
NHAOYKUMOHHBIN U PE3NCTUBHbLIN Harpes

TepmoobpaboTka
3akarnka
OTnyck
OTxur
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[Tonb3osaTtenn DEFORM™

Alcoa Delphi American Axle General Electric
Wyman-Gordon Ladish Textron Pratt & Whitney
Bosch Ellwood Group Toyota Nissan

Daimler Chrysler Interstate Forgings Hilti Presta
Firth-Rixon Metaldyne Shimano National Machinery
Schuler ITW Caterpillar SPS Technologies
GKN Ivaco Rolling Mills Honeywell Kamax
Shultz Steel Eaton MaclLean-Fogg Jernberg
Sifco TRW Midwest Forge Meritor Automotive
Nippert Torrington Timken Fabristeel
Bohler Steel Uddeholm Firth Rixon Avdel
Aisin Group Honda Hundai Bharat Forge
Nippon Steel NTN Skoda Auto Mitsubishi
Stadler Yamanaka Tata Iron & Steel Bohler Group
Holzer Kropp Danaher Carlton Forge
NTN NSS Weber Metals Accuride
Carpenter Technologies Special Metals Voest
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YPOBHU CNOXHOCTU

KOHCTpyKTOP TexHonor UccnhepoBaTtenb AKagemMmunyeckunm
YYEHbIN

3anonHeHue =
Cknagxm =
3ayceHeu I
Harpyska s 222 222 =
UHCTpymeHT — @ =
TpewuHbl LT HETEN———

O6pabotka pesaqvem [
OcTatouHble Hanpsxkenna B
Tepmoo6paGoTka 44
MHKpOCTPYKTYPa 4
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CocTaB nakeTta

» DEFORM™-3D - rubkas n otkpbitas(Fortran, Python), kpocc-
nnatcopmeHHasa (UNIX/Windows) cuctema KOHEYHO-
9fIEMEHTHOro aHanmaa MexaHuk1u U TepMoaNHaMUNKK
npoLeccoB AedopMnUpoBaHUA MmaTepuanos Npm TPEXMEPHOU
NOCTaHOBKE 3aJauu.

> DEFORM™ -2D — 10 e npu AByXxMepHOU (0CECUMMETPUYHON
N MIOCKOW) NOCTAaHOBKE 3agayu.
» LWabnoHbl:

DEFORM™ -F3/ DEFORM™ -F2 — mogenupoBaHua npoLeccoB
KOBKW U LUTAMMOBKM.

Machining [Cutting] — pe3aHne meTannos (CBepneHne, To4eHue,
dopesepoBaHue).

Die Stress Analysis — aHanns3 Harpy3oKk Ha UHCTPYMEHT.
Shape Rolling — npokartka.

Ring Rolling — konbueBas packartka.

Heat Treatment — npouecchl TennoobmeHa.
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CTpyKTypa 1 npoLecc moaenmpoBaHUs

NcxogHble * KEY — dpaiin nucxo
) — OHbIX

AadHHbIE I'Ipenpou,eccop AaHHbIX 3aga4yn

VlaMeHe e *.DB — chann 6a3bl NCXOAHbIX

_ ~ AaHHbIX 3a4a4u

napamMeTpoB 3agayn - -

(CMeHa MHCTPYMEHTOB,

N3MEHEHNE rPaHNYHbIX PewaTtenb

yCrosum),

nepereHepauuns 6asbl

AaHHbIX A1 HOBOrO *.DB — chann 6a3bl JaHHbIX C

LiMKIa pacyéra. 4 pesynbraTaMun peLleHus

NMocTnpoueccop

-

* PNG, *.BMP, *.JPG — rpadomyeckoe npeacrasrieHne pesynsratos (No waram)
* DAT — TekCcTOBOE NpeacTaBrieHmMe pes3ynsraToB (Mo waram Ang y3nos U 35IEMEHTOB)
* AVI, * WMV — nowaroBoe npoTekaHue npouecca B Buageodamne

7126 © CKL| FOYprY 2009



IcxoaHble gJaHHble

» [eomeTpuga

Co3gaHune BCTPOEHHbIMU CpeacTBaMm nakeTa:
2D — gyrn, npaMble;

3D — napannenenunen, UWANUHAP, NOMbIA LMNUHAP c/6e3 CKpyrneHnn Ha
KpoMKax;

[MpokaTHble ponukn O n V — npodungd, cBepno;
OKCTPY3ns 1 BpaLLeHNe 13 NMiocKoro ceveHnsa nponssosibHon popmel (*.1GS);
mnopt ns CAD-cuctem (*.STL,*.PDA, *.IGS).

Mopgenb matepunana

Bbubnuoteka matepuanos (250 HanmeHoBaHun AlSI, DIN, JAPAN
cTaHOapThbl)

MaTepuankl, co3aaBaemble Nonb3oBaTenem
Ha4vanbHble © rPaHN4HbIE YCITOBUA

YCcrnoBusi KOHTaKTa ®a30BbIN COCTaB
Mogenb TpeHus Pa3mep 3epHa
YcnoBus TensioobmMeHa ConoepxxaHue yrnepoaa
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[Tpenpoueccop (Pre-processor)

@ DEFORM-3D Pre Ver 6.1 (Service Pack 2] - [5_4_1] E]
@ File Input Viewport Display Model Tools View Optons Help =)
SFE S IRY o800 blloy ARS8 |k =L |dB-%E RWO0
] DEFORM SIMULATION
=gyl H] OPERATION 1 Step -1
E\ [ Air K air
i @B Mesh-Hem 4176 () Geo - Poly 4454
E- (D [FDie] Coll B il
i @ Mesh - Hlam 720
E- (3 Tube B 545CuAPAN
- 6B Mesh - Elem 5400
Total object(s): 2 332 a8y Y@ LG
Object [ A El

9/26

2
General
]
Geometry
=
Mesh
=
Movement
Ha
+H
Bdry. Cnd.

Propertiss

&

Advanced

Mesh Type

& {Tetrahedrel mesh ! " Bick mesh

Tools | Detaied Setings | Remesh Crtera

(& Impott Mesh...

Summary

Number of: Nodes | 6480
Surface Polygons | 4464

Number of Elements

Blements | 4176

4 s
1000 8000 500000
™ Finer intemal mesh
Preview | Generate Mesh ‘ Check Mesh ‘ Manuzl Remesh |
[ Save Mesh... 3 Delete Mesh

0 msec DEFORM-3D - Pre-processor

© CKL| OYpIY 2009

BO3MOXHOCTH
MPEMPOLLECCOPA

» Co3pgaHue npocTeniien u UMNopT n3
CAD-cuctem CnoxHol reomeTpuu;
» Co3paHue cobCTBEHHbIX U UMMNOPT
CETOK KOHEYHbIX 31EMEHTOB U3
CETOYHbIX reHepaTOPOB CTOPOHHMX
naketos (PATRAN, ANSYS ICEM);
» bubnnoTteka matepuanos c
BO3MOXHOCTbIO A,06aBNEHMA HOBbIX
MaTepu1asnos;

» Bblbop KpuUTepues U moaenei
nccnesyembix NPoLEeccoB U3 NepeyHs
M3BecTHbIX B obnacth OM/A un
NOArOTOBKA AaHHbIX ANA HUX;

» bubanoTteka sHEpProcMaoBbIX
napameTpoB CTaHAAPTHOIO
obopypoBanua ana OM/;

» 3apaHue HayabHbIX U TPAHUYHbIX
YCNOBWIA, UCCeLyemoro npoLecca;
» YcTaHOBKa NapameTpoB
MOAENNPOBAHUA: KOIMYECTBO LUArOB,
LIar COXpaHeHWs pe3ynbTaTos,
aNrOPUTMbI PeLLeHMA YPaBHEHW,
KpUTEPUM OCTAHOBKM Npouecca m
nepepasbuneHmnsa ceTku.



Pelwlatenb (Solver)

[/ DEFORM-3D Ver 6.1 (Service Pack 2)
File Simulation Tool View Cpton Help
= #}|D:\DEFORM3D\PROBLEM

BE[x]

BO3MOXHOCTW PELLUATENA

~EFON (> G e a

Ewbore | Detobase | Recert |

Problem ID 541

] DEF_MPlenv.DAT

[] DEF_MPIpdpeny DAT

[ DEFARM.PPID

[} DEFORM3D.PROB
FISIMULMSG

[ Step 16 Nodal heat. DAT

[ Step 16 Modal temperaturs. DAT
[ Step 24 Modal heat. DAT

[ Step 24 Nodal temperature DAT
[ Step 32 Modal hest DAT

[ Step 32 Modal temperature. DAT
[ Step 40 Nodal heat. DAT

[ Step 40 Nodal temperature DAT
[ Step & Modal heat DAT

[ Step & Nodal temperature DAT

ITERATION  TEMPERATURE RELATIVE TEMPERATURE
NUMBER NORM ERROR NORM

00DE+00 0.2216970851E-13

TING STR.
AVE. STRAIN RA
V LIMITING STR. R.=

UPDATEDTIME =
TIME INCREMENT =

PROGRAM STOPPED!
Object 3 Velocity =0

[~ Auto update Update

Post Processor 53
El

Ready
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DEFORM-3D - Main
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Pre Processor ¥

» ABTOMaTMUYECKOE NepecTpoeHne

T 5 408 [ B Summary Y [@) Freview Y ' Vessace Y ) Log [ Memo Y CeTKU
= LgemomL=u i MF 1 info: 2 processors are found from DEF_MFlenv DA =
t.%o?m_;ask;c d e WPnfo: 2processors arsfound from DEF_{Pleny DAT » PacnapannenusaHue npouecca
= Ind_500Hz_2 B 5 4 KEY - Steprumberis 1 Cogain:
| Rt v 6tSckrs_ 100 O || | 2 r e v st e e peleHns
- () Tub=155012 70 545C-JAPAN_EImag KEY No plasiic element is found Bing Roling
RSE routine will not be activated Heat Treatment > ynpa B1eHune Oqepeplblo 3aplal.|
STEPNUMBER = 1
Info: Preparing eq. indices in 2 sections
Nt 3 AJITOPUTMbI PELLATENA
S R R »3apaun nedopmmnpoBaHUA
CONVENTIONAL NEWTON RAPHSON METHOD & * MeTog, CONpAXEHHbIX
IERATION VELOCITY  RELATIVE VELOCITY RELATIVEFORCE  SOLVING TIME
NUMEER  NORM  ERRORNORM  ERRORNORM  (SEC) rpaguMeHToB
e Smulater £ * MeTopA, pasperKeHHbIX MaTpuL,
o ||| | TEveERsTURE CaLcuLaTon FoR TP 1 Fun fpins > 3aﬂ|a‘*|l4 TennoobmeHa
4 »
B N e e e * MeTog conpaKeHHbIX
s,zj DEF_ARM CTL 10G VOLTAGE CALCULATION DONE rpagneHTos
%?:ﬁﬂj‘l‘é’a : » MeTop, pa3perkeHHbIX MaTpuL,
L_l :;Eg TOTAL AMOLINT POWER LOSS IS = 0.000 W Emp%;. . Skyline stor'age MeToA,
ConwKoef xis emeLe Fro
CDDED: sz TEMPERATURE ITERATION > UTepauymoHHble meToabl

* HbtoToHa-PedcoHa
* Mpamoi

BbIXOAHbIE AN
» * MSG — ¢aintn coobuieHni
» *.LOG - nor-¢daiin
» *.ERR — ¢aiin ownbok

» *.DB — ¢aitn 6a3bl AaHHbIX 33434K



Pelwlatenb (Solver)

HACTPOUKU PACNAPANNENUBAHUA NPOLLECCA PELLUEHUA

@ Simulation Options

v Multiple processor
| Simulation graphics

[ E-mail the result

[ {Keep message file |

Set Up... |

[ Mo automatic remeshing for nonconvergence)

Close

- Star

24 Add to GQue

OYEPEADb 3AAAM

ﬁ Batch queue setup

A%

Status | Prob ID

Path

B
B

Refresh
P Stat

a-i Delete

¥ Delets Al

Breen |
Pt |
Bose |
X Dseea |
LEC

W Stop

11/26
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ﬁ_ﬁ Multiple Pracessor Set Up
Host Name MNo. of Processors
1 WNODE-17-08
- Cancel
2
3
4
5
G
FEM
(~ Partially parallel FEM
(solver only)
Max. number of processors: 4
f¢" Fully parallel FEM
[~ Set as defaut B+ Delete Shared memory |52 2 me




[TocTnpoueccop (Post-processor)

|G DEFORM=3D Post Ver 6.1 (Service Pack 2] - [0-/DEFORM3D/PROBLEM/Ind_500Hz_20Cd/Result/5_4_1.08] o=

@ File Viewport Display Model Step Tools Window View Options Help -8 x| BO3MOH(HOCTM

58 & wd0¢|e%iHY 06 5o+ QARCEEE|H b= NSA

[ % [sen 22 T« amr p @SB Bwe@n@IE | 6 Tememtre IR B
: | o NOCTNPOLECCOPA
oEroR SHULATON | > I'pad)w{ecr(oe npeacrasiaeHune
Q[Hiofﬂ"mm A K- pe3ynbraToB BbIYMCNEHMI MO Laram
@B [v] Mesh - Elem 4178 (O[] Geo - Poly 4464
) S e * Obulee
Temperature (C) @B [v] Mesh - Blem 720
68 1] StteVar.: Temperatus () * Mexay ABymMA TOUYKaMM
[v] Tube [ S45CJAPAN
B 1] Mesh - Bom 5200 * B yKa3aHHbIX TOYKaX
| 6B ) StateVar.: Temperature (0)
a7 Iv] PontTracking - Ponts zpsms 6-1-540] > On peneneHmne HanpasaeHna Te4eHna
*|glly [v] Graph - Point tracking -
mMmaTepuaza C UCNnos1b3oBaHNEM IMHUU U
ceToK JlarpaHa
> BbiBog, MHCI)OpMaLl,VIVI B BUAe:
* Mpadmyuecknx pannos
] * Bugeodaiinos
E H 77 f o
Heating : : : * TeKCTOBbIX d)aVII'IOB (I/I3MeHEHI/Ie
T : :
SH - napameTpOB MO Laram, 31eMeHTam
Total objectis):3 | (@ () O Nkl @& b
T W y3nam).
A | Property J You can use the following special phrases:
Display... Tile ETITLE: Current title
& Conttour HOPR_NAME: Operation name
Graph.. [ lso-suface (SRR e ke
S g Yodee ZDIESTROKE: Die stroke
it oo O Point tracking
' : - O Flownet
' s B Viewports Ads
Sy A E— [ —— 1 ; g Theme ETITLE |
' ' v 1 345 Lighting Selected mark A, |[@e 3]
. - —]
,,,,,,,,,,,,,,,,,,,,,,,,,,, 0.000 Min Color bar e
581 Max UserVar: Show type | Auto v
z g Significants [3 |
Unit Conv.
1
i Set As Defaut

0 Point (11.473, 502.767, -407.231) | 16msec | DEFORM-3D - Post-processor
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PeannsoBaHHble MOOENN

» PacyeT Hanps»eHHO-4edopMMPOBaHHOIO COCTOSAHUSA 3aroTOBKU

B MCTUHHBIX HAnNpsKeHUsaxX n gepopmMaunsx onpegensemMbliX No TEKYLLNM
pasmMmepam n oopmMe 3arotToBKu

» Mopgenu TpeHunsa KynoHa n 3ubensa, mogenn nsHoca MHCTPYMEHTa
» Kputepuu paspywenusa: Kokpodta n Jlazama, Mak KnuHTtoka n ap.
» Kputepune nonayyectu

» Mopenu ctaumMoHapHOro 1 HecTaLMOHaPHOro TennoobmeHa:
TEeNnonpPoOBOAHOCTb, TeNnonepeaaya, n3ny4eHue.

» Habop mogenen anddysum yrnepoaa

» Mopgenu ctatnyeckon, meta-guHaMmM4eckom ' AuHaMnU4YeCcKoun
peKkpuctannusaumnm

» Mogenu dpa3oBbix NepexonoB Ha OCHOBE U30TEPMUYECKUX KPUBBIX
pacnaga aycrteHmTa, moaenm ogugpy3noHHON KUHETUKA

» Moaenu nHayKUMOHHOIo U pe3MCTUBHOMO HarpeBa MaTepuana

13/26 © CKL| FOYprY 2009
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Tunbl KOHEYHbIX 3NTeMEHTOB

DEFORM-2D DEFORM-3D
4-X y3nosble 4-X y3roBble 8-MW y3r0BbI€ LLIECTUTPAHHIKM
nrockue TeTpasapsl

<::I AnemeHT

1

Y3en B ueHTpe anemeHTa 3agaroTcs U

B . PaC4YUTbIBAKOTCA.
y3laXx 3afatoTcs U pacHUTBIBAIOTCA. 5 \iarepuan, oTHocUTeNbHas MNOTHOCTS,

> KoopauHaTel, CKopocTy, cunb; HAKOMMEHHbIE MOBPEXAEHIS:

» Temneparypa, 3anacéHHoe Tenro, NoToK > Ynpyrasi 3Heprus 1 SHeprvist NIacTM4YeCcKom

Tenna, ) Aedopmavmu,

» Copepxatue aToMoB, ANPPY3NOHHBIN > [edopMaumm v HanpsHKeHVs: PasnuyHON NPUPOALI;

NOTOK; > TBEpOocCTb;

> HanpspkeHue, TOK, rpaHnyHbIe YCroBus no > a30BbIN COCTAB, PA3MEPLI 36PHA:

conpoTtuenexuio, » JnekTpoMarHUTHoe nore (OTAENbHO Kaxaasn u3
KOMIMOHEHT);

15/26 © CKL| FOYprY 2009



bubnnorteka matepumanos

16/26

== =]
=18l =

¥ Material

Material List | # |

= air 1
= coil 2
{8 SA5C-JAPAN 3
& Austenite 4

~ & Pearite 5
& Martensite 7

Plastic IEIashn | Themal | Dffusion | Gran | Harness | Blec/Msg | Advanced |

~ Regular
& Midure

—Phases

Add
Remove
Transformation

Close |

S QIPDiel ( 2Coil B coi
New ~EE8 Mesh - Elem 720
B 3) Tube I 545CJAPAN
L2k | €8 Mesh - Elem 5400
e # Material Library =]
N
Savemip. | Category Material label -

RM SIMULATION
[H] OPERATION 1 Step -1
Ehghl 1) Ar |
B Mash - Elem 4176

() Geo - Poly 4464

© CKL| OYpIY 2009

Aluminum ALT1G0.COLDrarie0c)] -
_ mport | BetaMaterials A20%5_machining Cancel
Flow stress | T=cE"E" +y Die_matsrial
ﬂl Other
Stainless_steel
= IND Wadel Stesl COLDITOF{20C)] e
Stesl_at_Bwtented_ | AL-5056,COLD[7OF(20C)
Yield function type | Von Mises Copy prop. Superalloy 3. COLD[7OF(20C)]
Titanium AL-5454 COLD[TOR(200)]
Unit conv Tool_Material 6061_Machining
—I tal obj - b o e do &b
Hardening re I\sdln:lp\c = s 2 2 COLDITOF(200)] o lese |
st Fiters Descrptions =
2 Matenal Standard Name: AL-1100,COLD[FOF(20C)] -
e A = Flow stress: Flow Stress
Strain: 0-2 —
O Strain Rate: 1-100 J
(Geome Source Temperature: 20 - 20
= i+ System i User
Mes! )
o Units Young's Modulus: |
Maveny ’7('— g LA Equivalent Standard Names
4 — AL-1100,COLD[7OF(20C)]
4 )
Application 21108 .
by el |[odieon [ JEA100_ oL 40c —=
o Cold Forming : —
Heat Treatment
Propert Hot Forming
Al | Comments
P Wachining J =
A5 Not specfied
z
o,
]
16 mses DEFORM-2D - Pre-processar
o \ | »



bubnnorteka matepumanos

17/26

-[54.1]
View Options Help

& DEFORM-3D Pre Ver 6.1 (Service Pack 2)

|f] Fie Input Viewport Display Model Tools

EFORM SIMULATION

Piastic | Eastic | Themal | Difusion | Grain | Hardness | Elec./Mag.
=] |
=] [
= o

Themal conductivity | f(Temp.)

Heat capacty [ Constant

Emissivity | Constant

Advanced |

Close Sk H1 OPERATION 1 Step -1
& Regular : CTVA
Elepp | 1) Air K-
£ Modure BB Mesh - Elem 4178 (D) Geo - Paly 4454
£+ () PDiel { 2) Coil [ coil
e i B Mesh - Elem 720
~Phases B (D( 3 Tube I 545CUAR AN
Add Delete -~ 8 Mesh - Elem 5400
Transformation |
~—
1% Phase Transformation B2[=}
Mother Phase Child Phase cose |
Austenite =] 7 [Feate -~
| =17 e
T _ b |

sAustenite -> Martensite!
Austenite -> Pearlite
Martensits -> Austenite
Pearite -> Austente

Kinetics IHEatNulumE | Plasticty | other |
lodel [ Matensti (Function) -

Ge = 1= exp{unT + 95 (0= Ch)+ wnoy + ¥ T+ ¥4}

Wy [oois W, [0
e [0o012237 o, [0.0010303 =
Wy |58 Cy |oss
=|
P
i

| 0 msec

© CKL| OYpIY 2009

| DEFORM-3D - Pre-processor



bubnnorteka matepumanos

g
¥

Material List | # |

Close bz b= @‘AG:C%Q \?eﬂ

=1 ]

- & Martensite 7

Plastic

‘Young's modulus

Poisson’s ratio

Thermal expansion

[fTemp.) B2l

= [E

| Constant

-] |z=08

[ Constart

E; Function

Dl air 1
= coil 2 o =
4 S4SC-JAPAN 3
- & Austenite 4
@ Pearlite 5 IS

Add
Remove
Transformation

| Estic IThermaI | Difusion | Grain | Hadness | Elec./Mag. | Advanced |

Load from lib.

New
Delete
(=

{2l DEFORM SIMULATION
--&[ H] OPERATION 1 Step -1
EEm 1) Ar
- @ Mesh - Elem 4
= [PDiel { 2) Coil
- 68 Mesh - Elem 720

76

[ %) Tube
L @B Mesh - Elem 5400

18/26

Young's Modulus

Young's Modulus = f{Temperature)

Temperature Young's Modulus

10 450
11 500
12 550
13 600
4 550

850

Tansert
B Delete

= X Delete Al

16msec

© CKL| FOYprY 2009
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[lpakTnKa ncnonb3oBaHUA NakeTa

MopaenupoBaHue npoLecca TepmMoodpadboTKu
TOHKOCTEHHbIX ropsiiegedopMmnpoBaHHbIX TPyO

sssssss

O6pasoBaHWe K pacnag aycTeHUTa NPy Harpese U OX1aXKAeHUN Tpybbl

19/26 © CKL| OYpIY 2009



[lpakTnKa ncnonb3oBaHUA NakeTa

IckaxkeHne reomeTpum npu TepmoodpaboTke TpyOb!

Step 3216

BeKkTOopHOE none nepemeLeHuin OcTaToyHble aedpopmalmmn TMNa oBaan3aLuma
NPY OXNaxkaeHnn Tpyobl Ha BO3ayxe nocne oxnaxaeHusa Tpybbl Ha Bo3ayxe

20/26 © CKL KOYpl'y 2009



[lpakTnKa ncnonb3oBaHUA NakeTa

MopgenupoBaHue npoLecca yrbsTpa3ByKOBOW
00paboTKM NPOBOMOKA

Cmmmarou.l,me YCNNNA

HanpasneHune ~ ;

Cxunmarowme ycnnusa

ABUHKEHUA MPOBOZTOKUA

CKOpOCTb MPOTSKKMU NMPOBOSIOKN 5 MM/C
YacTtorta konebaHum nHctpymenta 18000 Iy
KonunyecTtso waroB pac4yéta Ha 1 nepuoa: 100
O6Lwee ynucno waros: 300

OnuTensHOCTb Wara no BpemMeHu: 5.5e-7c¢
Bpems npouecca: 1.65e-4c

KonuyecTtBo anemeHToB B moaenun: 39554
Tun anemeHTa: 06bEMHbIN 4-X Y3110BOW
Bpema pacyérta Ha knactepe: 45MUHYT

21/26 © CKL| OYpIY 2009



[lpakTnKa ncnonb3oBaHUA NakeTa

MopgenupoBaHue npoLecca yrbsTpa3ByKOBOW
00paboTKM NPOBOMOKA

Step 301

22/26 © CKL| FOYprY 2009



HepocTtatky Bepcumn 6.1sp2

» He rmbknin BCTPOEHHbIN rEHEPaTOP CETOK;

» TN cucTemMbl KOOpAMHAT B NPENPOLECCOpe XKECTKO 3a4aH;
» 3aroToBKa MOXET COCTOSITb TONbKO U3 OAHOro MaTtepuana;
> He BO3MOXXHO 3a4aTb KOHTAKT TUMNA «XKECTKOU CBA3UNY;

> I'Ip|/| MHOYKUNOHHOM N PE3NCTUBHOM HarpeBse He
PaCCHUTbIBAOTCA NnepemeLleHns y3JoB,

» CooOLLeHns peluaTens He Bcerga Nno3BOssitoT TOYHO
NOEHTUAONLMPOBATb NPUYMHBI OLLUOKN;

> bubnunorteka marepmarnoB HE NofnHa N He aganTUpoBaHa
nog NOCT;
> Cucrema eanHuy, namepeHuns He coorsetcTeyeT Cl
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YnpaBneHune nuueH3nammn

" CKL, OYpry ﬁ
CKUD-Ypan

DEFORM Solver

/7 N\

MK MK
* DEFORM Pre/Post-processor * DEFORM Pre/Post-processor
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[lones3Hble CChINKU 1 nuTeparypa
CCbIKW

» http://deform.com — odomnuymansHbin cant komnaHum SFTC

> http://matweb.com

> http://rsusul.rnd.runnet.ru/tutor/templates/report.htmil

> http://w0.sao.ru/precise/Midas _doc/doc/94NOV/voll/voll.html

NIMTEPATYPA

> KoBka 1 wutamnoska: CnpaBo4vHuK B 4-x Tomax/log pean. E.N. CeméHoBa n ap.- M.:
MawwunHocTpoeHue, 1985.

> Kobayashi, S., Oh, S.I. and Altan T. Metallforming and the Finite-Element
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> Steel heat treatment: Metallurgy and technologies/Edited by Georg E. Totten. —
USA, Oregon, Portland: Portland State University, 2006.- 832p.
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KoHTakTHaga nHdopmaLus

CKL, I0YplY

OupekTop: npod., A.d.-M.H. JleoHna bopucosuy COKONMMHCKUIA
Agpec: 454080, Poccug, r. HenabuHck, np. JleHnHa, 87,

ayn. 102/3r

Web-cTtpanuua: http://supercomputer.susu.ru

E-mail: supercomputer@susu.ru

000 «Ypan-I'punao»

OupekTop: Buktop Buktoposnd KOpkos
Web-ctpanuua: http://www.ural-grid.ru/
E-mail: info@ural-grid.com
Bonpocbl no DEFORM:
v’ [lopoxoB BaneHTnH AnekcaHapoBuy (MHXeHep)
E-mail: dorohovv85@mail.ru
v IBaHoB Bacunuin AnekcaHgpoBuy (MHXeHep)
E-mail: iva@susu.ru
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