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3agada

* [1lpomoaenunpoBaTh peXxumbl gegopmanmn

* OnNpenennTb 3HEProcuIioBble NapaMeTpbl N KAa4eCTBO
YNNOTHEHUA (pacnpeaeneHmne ninoTHOCTU), pPaBHOMEPHOCTb
pacrnipegeneHus 060s104KM Mo NpyTKy

* Bapbupyem cnegyrowime napamMmeTpbl — reOMETPUA o4Ka
MaTpuLbl (3TO HE CMELLHO, pearlbHO TakK Ha3blBaloT), Yron u
KOHEYHbIN OANnaMeTp, Hann4ns KOHTENHepa 1 ero TonLwmuHa (1Mm,
2MM, 3 MM) Ha4arnbHaga NMoOTHOCTbL NopoLLIKoBOW YacTtu 0.65, 0.7,
0.75

* TOMLLMHA JOHbILLKA KOHTENHEpPA N3Ha4YanbHO 3 MM
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Add to Queue

No preview is available
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HacTpowka cucremsl:

ObsasarenbHo!!! B nyTn K nankam npobnem He O0SMKHO ObITb PYCCKUX
OyKB.

[To ymMOn4YaHuo OHU B NOSIb30BaTENBbCKMX Nankax

s |~
Q Environment Settings M Q Environment Settings M

Region I User Type I User Directory I System Directory | Process | Multiple Process < l » 0K I ion I User Type | User Directory ISystem Directory I Process I Muttiple Processor I 1 | » OK I

language | Russian ~| Cancel | —Problem _Can_cel]
|D:/Program Files/Deform| Browse...

Units Sl v

I _] — Library root

ID:/ngram Files/Deform/ib Browse...

Material library i
—Geometry import

¢ Problem directory

" User-defined IC"‘zProgrﬁm Files\SFTC\DEFORM\v11.0\Labs Browse...
— Temporary directory
ID:/Progtam Files/Deform/tiemp Browse...
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)3 Problem Setup

u i3 Problem Setup

Problem Type

Problem location

]

i3 Problem Setup

(¢ Deform-2D/3D preprocessor

¢~ Deform MO preprocessor

—Guided templates
¢~ Fomming (" 2D Cutting
(" Shape rolling " 2D Inverse heat
" Ring rolling ¢ 3D Cutting
" Bdrusion ¢ 3D Inverse heat
" Geotool

—Units
& Sl (" English

¢~ Under problem home directory

{~ Under cument selected directory

" Use cument selected directory {without creating a new directory)

(¢ QOther location

|D:\Program Files\Deform\.

Browse...

< Back Cancel

<Back | Next >

Cancel

Problem Name

The name can be up to 80 characters and it can be used to provide an explanation
of the problem or the purpose of the simulation.

-Problem name
{ |EXTRUSION|

< Back Finish Cancel




3/ DEFORM-3D Pre Ver 11.0 - [EXTRUSION] (E=mEos X"

|£] Fle Input Viewport Display Model Tools View Options Help -8 x|

|SSR & 3w |eooe b=+ arogegaar ek [4Exaa 2 MB|von

i |

Total object(s): 0 L B [i &g QQ Far i Q& &
Object | =

- B Import Object. |

General

O Object Name |‘."/orko>ece Change |
Geometry

f:=:] " Rigid

Mesh ¥ Plastic

I obiectTye | gastic
Movement

¢ Porous

3

Bdry. Cnd. ¢ Hasto-Plastic ISIandard _'__l

| = G |
Propecies Temperature F  Assign temperature...

' ®  ateal | | _:J l] il

Advanced
[V Primary Die

[l Save Object | @ Conv. Object..

Ready 0| | Omsec | DEFORM-3D - Preprocessor
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Step Increment

Process Conditions

Advanced

— Simulation Info

Simulation title:

[ SIMULATION
Operation name:

[SIMULATION 1
Operation number:
Mesh number:

—Geometry
" Axisymmetric
¢ Plane strain
! Torsion

| Plane stress

(" Steady-state machining

—Units oK
s S| " English
AN Cancel
— T
v Reset

—Mode

[v Deformation
[~ Heat transfer

[~ Transformation
[T Grain

Process Conditions
@ Advanced

Bca sagayva 6yget pasbuta Ha 100
LIaros

— Simulation steps / 0K
Starting step number -1 / 4
Cancel
Number of simulation steps I 100 ﬂ
< Reset
Step increment to save 3 =
LR
—Die info N
Primary die I 0 - Noné\ _v_]

PesynbraTt 3anuwlem 4yepes Ka

ara
[NoTOM CTaBU HA KaXKOOM Luare

ble TpW




3aberast HeMHOrO Brnepes — y Hac Npecc nepemellaeTcsa Ha 70 MM 3a 100 Laros, 3HaYUT OAUH LIar HY»Ho 3agaTk 0.7
CeKyHAabl

2]

-ﬁ Main General I Advanced | 0K
@ Simulation Steps —Solution step definition —Database step saving - | Cancel
" Diedisplacement ¢ Time { Temperature ¢ User (" System Reset
Step Increment
: —Step increment control Step increment
ﬁ Stop preview
Constant v| |07 sec/step ¢ Define...
Remesh Criteria I —j I i
tteration —Sub-stepping control

Process Conditions Max strain in element IO'1

v Contact time sub-stepping
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.SIMULATION
- &[ |] SIMULATION 1 Step -1
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- zJ Bottom Die

Total object(s): 5 Ay A8gQQ 6




A Cpa3sy uxrnepeHassasl U rNIpucBouI1 pa3Hblie
TUMbI

Rigid— XXeCTKue Tena- angJacren
NHCTPYMEHTa

Plastic — Anga KoHTenHepa (060NoYKN)
Porous — 4151 HALLEW NOPOLLKOBON 4YacTu

-
i) SIMULATION
=-¢&[1]1 SIMULATION 1 Step -1
- (@ Powder
- (=) [PDie] Left Grain
- (=) Right Grain
- gz Punch
=) Shell
Total object(s): 5 A2 A8QQ 8 @& &
J
T
Object  |(5) Shel 3
2 = Import Object... I
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Geometry 2
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Phewit (* Plastic
TT
—— : " Hasti
Movemert Object Type ot
+H " Porous
Bdry. Cnd. (" Hlasto-Plastic
1 g




1Ulal VUICAW). v e | o B = = N wF TV
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a (= Import Object...
Geg'a' — Beane Bbibnpaem Temnepatypy 400
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Geomety e B [Ona nopycToi YacTu HavanbHas NNoOTHOCTb 0.65
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l@ |g - - o .
Category Material label Load
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BetaMaterials | | ALUMINUM-5052{500-850F(240-440C)] Cancel
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(|3 |[AuMNoMmSCOLOMORRCE v  les« |




Tenepb, YTOD HE NOBTOPSATLCS HEDOIMbLLAS CXEMKA C
KoopanHaTtamu (KOHTENHepP HU3 — 3, DOKOBbIE MO 2 MM)
Nnoka gymato, NpoKaTuT UNun HeT, CMyLlaeT yron 6e3
paguyca mexay ocHaCcTKOU 1 HallmMm gesancoMm )
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-13;70 15,70

-15;0

13;3
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5;-10



Hauynem genatb reomMmeTputo C nesoun rpaHnubl, HE HY>KHO 3aaBaTb CBOWCTBa, MHa4e 6y,u,eT MHOTIO BOMNPOCOB, B reOMeTpuni
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BoTt neBas rpanuua,

Ob6paTtn BHUMaHKUE, HA CEPYIO TEHD,
KoTopasi nokasbiBa€eT rae metann,
A raoe NoBepXHOCTb OTHOCUTESBHO
NNHUK

Hac Takas wTyka He yCcTpouT
[enaem HaobopoT
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[na nyaHcoHa 3agaem ABUXeHue rno ocn —Y €O CKOPOCTbIO
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[MpoBepsaem n reHepupyem b6asy
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Pa6oTa B npenpoLeccope 3aKoHYeHa, ero MOXHO 3aKpbITb UMK

CBEPHYTb

)3 DEFORM-2D/3D Ver 11.0
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Tak Kak NepBbI pacyeT He Nony4urcs, 9 NoaHAN 060Mo4Ky 1 NOPOLLOK Ha 1MM BBEpPX, caenan pagnycbl 2 MM Ha
BokoByLLKax

Cpaenan paguyc Ha HUKHeN rpaHn o00noYkn 3 MM 1 npouecc nowen. CyntaeT Aonro ¢ 6ro no 13 war nonyaca
NPOLLO,

Ho Hagetoch Koraa npouecc CTaHeT yCTaHOBUBLUMMCA nonaeT ObicTpee. OYeHb XapakTepPHO, YTO B Ha4Yane BMeCTO
=@ OR[>0 29|V W MKN 1 OOYNNOTHEHME nopoLuka cboky. IHTepecHO YTo byaeT npu

-  — ———
| DEFORM-3D Simulation Graphics - D:\Program Files\Deform\EXTRUSION\EXTRUSION.DB &
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f IEXTRUSION-DB :_I Running ,Ii Step 13/100 | Nionton
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5 0.2303733614E+02 0.3038005441E-02 0.
6 0 2303144374F+02 0 1399864004E-02 0 25220654965E-01




Hy, BoT, Ha moemMm Core 2 Duo ¢ 46 onepaTuBKu Ha pelleHne 3aa4m 0o ee cb04 yLUNo YacoB 5. 3anyckaem
MOCTNpOoLeccop
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AHanu

£ [lo 25 wara H13 CTOUT, BepX YNMNOTHSETCS U OAHOBPEMEHHO 06pa3yeTcsi cknazka KoHTenHepa, 1
OOMNOMHUTENBHO

NOANPECCOBLIBAET NOPOLLIOK C HOKOB (0004YEHb MHTEPECHO Kak OHa cebst NoOBeAEeT B CAMOM KOHLIE NPeCcCoBaHUS,

Koraa u3 Hee oGpasyeTcst Npecc-oCTaToK, HO K COXarneHMo CerogHsi 4o 3ToM CTaaun Mbl He AoLuniu). Bknoumm

MOPUCTOCTb

(IO T HEH L

1 [ | Display
&0 Clear state variables  Line

Density

i =0 None
& O Analysis ¢ Shaded ¢ Vector plot
O Minimum distance  Soid
" Elemental
#-[0 Coordinate
QO Damage [~ Set as default display Setup.. |
#-[0 Displacement
-9 » |
— Deflecti Show Control
Q) Strain - Effective L on bl
#-0 Strain - Total -
#-0  Strain rate -~ Sealing
#-[ Stress " Llocal ¢ User Min ID 000
#-0 Velocity ¢ Global ¢ Object Max|1 000
#-[J Back stress
O Nomal pressure Tile | Label | Shaded | Line | Min/14|»
Q) Rotation angle | ‘ I I _I—
-0 Force Colorbar type IGeneraI |
/0" Themal ] T
i Temperature # of Values l4 Ej

-0 Hardness

BEP
Dominant atom

i O Voltage od
—Options 0.000
Hist width |"" 3 4 i
[~ Histogram  Bin widt 20 0.658 Min
I~ Excluderigid zone |V None decrease '
1.00 Max
[~ Allowable value ratio Define... | Apply Close | | Y

NS | .



[anee Bce NOLWNO HE CUMMETPUYHO MU3-3a OTCTaBaHUA MaTpPULIbl U KOHTENHEpPA CrieBa
(M HEMHOrO KOHTENHEpPA OT NopoLLKa BHU3Y — ecnn 6 Mbl «MPUKNENN» NOPOLLOK U KOHTENHEP TYT Oblna 6bl 30Ha
paspbIXfieHns)

Ne MMM eaMOVTYENS13a TAb, I dH218a/CLDase BEETOA0N TBRPFB00SY, AOCTPEHE KOpasHONBGIRaITE HEADIY K0 TICHa HE
BOMOBHIAO. ..




Nanee Bce naet 6oree paBHOMEPHO, XOTSl CTEHKA KOHTEHepa y>Xe BUOHO, YTO CUNbHO HE paBHOMEPHas,
MNSIOTHOCTb

[Mocne YMIIOTHEHUNA B O4are ,u,ecbopmau,vm oonbLie 0.99, KpoMe CaMoro Hocuka, HoO Mmbl MOMHUM 4YTO TaM bbina
30Ha

a 30-40 warax

Density

0.956 Min

1.00 Max

[ %



CnenyroLmm KOCSK yKe No cepbesHee Ha 85 ware naet u3rnd 3aroToBkM U COOTBETCTBEHHO OTCTana
obornoyka Hy n
HaKAMNIMBAETCH, TaKoe YyXe MnokasbiBaTb HEMb3A, HY NN POTOLLONUTL )))

Step 110




Cnepnytollee Ha YTo Xody 00paTuUTb BHUMaHWe Damage — 3TO ONMM30CTb K KpUTEPUIO paspyLueHns. Kak Buanm, Ha 110

B 060no4ke yXKe eCTb MeCTa BO3MOXHOIO pa3pyLueHnd, HO KpuTn4eckoe 3Ha4eHne He rnpeoosieHo. A nanee
NOABITAETCA

Touka B KOTOpou Bce HaaamMmHoro xyxe. HIC Tam Bce XyXe 1 Xy>Xe N HaKOHEeL, 40X0o4UT 40 npeaena

Step 144

Step 110

Damage

Step 151

: 5 0.000
0.000 :

0.000 Min
0.000 Min 0.000
2.89 Max

0.629 Max i 0.000 Min
g .
(— 0.849 Max L x



ITlorvka gpedopma TakoBa, YTO OH yaandeT 3afieMeHTbI B KOTOPbIX damage NPeBbILLIAET KPUTUYECKUIA, NOITOMY B
3TOWN TOYKEe
[TpocTO ncyesHeT 00o104Ka B O

Step 153

MH MOMEHT U MNocJsie OTpbiBa OANH U3 KYCKOB ob6onoykn MPOCTO yaandeTcd

Damage

Step 156

0.000
0.000 Min

4.79 Max

L %



Hy N CaMas XKXeCTb — TaK KaK Mbl HE YCTAHOBUJTN N3HaA4Yal1IbHO HTO MOXET ObITb KOHTaAKT MeXay NopoLKOM “n rpaHI/lu,e|7|, BCeE

TONbKO
Uepes 060no4Ky, TO TeNepb NOPOLLOK CMIOKOMHO NPOXOAUT CKBO3b Hee

Step 162

| Stick I Relation(Master-Slave) I Sep. I Friction I Interfface Heat

V]

V] (3) Right Grain - (5) Shell N/A  Shear0.3 0
(V] (5) Shell - (1) Powder N/A  Shear06 0
[v) (5) Shell - (4) Punch N/A  Shear03 0
(v} (4) Punch - (1) Powder N/A  Shear0.3 0

OK I

Left grain - () Shell N/A Shear 0.3 0
(2) Left grain - (5) = I
—Contact BCC —

Tolerance

< | 2] [0.0001 2] mm
ﬂ ﬂ ﬁ Edit... | Apply to otherrelationsl Generate all l

Master |4-Punch o | Q‘ ~ Initialize l
=] _@Jﬂ

Slave l 1 - Powder

Restore mesh &
[ Sticking condition contact BCC

|Res!ore the mesh th




M nocnenHee HYy)XHO pellaTb 3aAa4y Kak 0CECUMMETPUYHYIO, @ HE MMNEWNH CTPENH N YePTUTb TOMNbKO NOMOBUHKY
OT OCU

A ons MoAdennpoBaHNA O6pa3OBaHMF| npecc oCtaTka MOXXET CTOUT cAellaTb KOHCTPYKUNIO HXKE

iy

—Simulation Inffo ————————————— —Units
Simulation title: v Sl " English
| SIMULATION
—T
Operation name: i Reset
Step Increment (¢ Lagrangian incremental
| SIMULATION 1

Stop (" Steady-state machining

Operation number: I 1 3:
Remesh Criteria Mesh number: I 1 3: ~Mode

S v Deformation
lteration
[~ Heat transfer
Process Conditions 1= iransimetion
~Geometry ————————————
Advanced " Axisymmetric I~ Grain
[~ Heating IResistance vl
[~ Diffusion




OH npeanaraeT Ha4yaTb C KaKoro ToO MecTa CTapol 3a4a4m — Mbl Ha4MHaeM cHavana ( ¢ MUHYC NepBoro
Lua@FMQK/)nLo = ® |

Fie Input Viewpott Display Model Tools View Options Help
ISR & md|FRY | 6000 B||m |4 E5:% 3 2 W o

Dim | Ver =] oK |

Operat] Step | Mesh {
158 2 100
159 1100 Cancel
160 1100 192 AgQ. 683 LI
161 1100
162 1100 |
163 1100 [ Shorteut
164 1100 ]
1100 st

Change
(" Hasto-Plastic IStandar\*i v]
_  User " Undefined

Q Te F Assign temperature... |

Aveced ensty [ | @010 Assondensty.. |
Vet | | -] o] =

™ Prmary Die

[ Save Object... I 2 Conv. Object... |

| DEFORM-3D - Pre processor
13:26
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B cMmMyneunLH KOHTPOSIC BbiDMpaemMm 0CeECMMMETPUYHYIO
3agavy

g/ DEFORM-3D Pre Ver 11.0 - [copy_of EXTRUSION] | = 2
|=] File Input Viewport Display Model Tools View Options Help / -8 x
=) 866[5)|=x+ARCEESE AT L] [¥E5%E 2 WR/[ve

l |

SIMULATION
&4111 SIMULATION 1 Step -1

- (3 [PDie] Powder I ALUMINUM-1050A[570-930F(300-500C)]
‘.- @B Mesh - Elem 1020

——— =)

—Units

S oK
Simulation title: @« Sl " English
| Cancel
Reset

SIMULATION
1
Operation name: S
1 Vil |

Step Increment

|SIMULATION 1

W " Steady-state machining
Stop Operation number: 1 3:
Remesh Criteria Mesh number: 2 2 |[Mode I ° )
oy v Deformation ‘ e

lteration —
— I~ Heat transfer _i]
Process Conditions _Geo - [~ Transformation
@ Advanced (& Axisymmetri I= Grain

‘o GEOTYF; I~ Heating ‘Res\siance v Change
¢ Torsion \ I~ Diffusion

" Plane stress

Bdry. Cnd. " Hasto-Plastic
" User
Properties
Q Temperature C Assign temperature....
AEnoed ety 0010) _ Aosin densty..
Material [ALUMINUM-1050A[570-930F(300-500C)] | j 8| &
v Primary Die

i
%
25 [ Save Object... 2 Conv. Object...
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NeByto rpaHnLy yaoansieM COBCEM, a As OCTanbHbIX KOPPEKTUPYEM

Total object(s): 4 R QR 6 @ &
Object  [(4) Punch 2
@ Tools ‘ Edit ITopology I Construct I Options ]
Lalsly —Geo Format Max. Boundary Current Boundary
O . e =
s & XYR ¢ Line-Arc K EI E = E.I
22 ] :.:Check l D Reverse | & Apply
Mesh e
H X Y R
Movement 1 0 72 0
e 2 15 72 0
Bdy.Cnd. |3
i 4

YeT Shell Ha3biBaeTCcs NPOCTO 5 06bEKTOM

b S 32 (LR W @ o de
Obet  [5)Obiect5 3
a2 Tools | Edit I Topology I Construct I Options I
Lalsl —Geo Format Max. Boundary Curmrent Boundary
O & XYR ¢ Line-Arc =
a3y
@  Woeck | [JReveme | © Aoply
Mesh
o X R
Movement 1 0 1 0
s 2 15 1 3
+-
Bdry. Cnd. 3 15 71 0
4 13 7 0
Properties 5 13 0
Q 6 0 0
Advanced 7 0 0
8
9
10
11

Object  |(1) Powder E
2 Tools ‘ Edit l Topology | Construct I Options I
e —Geo Fomat Max. Boundary Cument Boundary
O & XYR ¢ Line-Arc o =
Geometry 1 El |1 av E
&8 @ Check l [7] Reverse l & Apply
Mesh —_—
E X Y R =l
Movement 1 I 0 ! .
=t 2 0 4 0
+-
Bdl')’. Cnd. 3 13 4 0
4 13 70 0
Propetties |2 0 70 0

OYEHb BAXXHO!!!! [loTom, Korga 3aHOBO reHepupyem
CETKY

OH CripallumMBaET Mpo TO B3ATb JIN CTapy reoOMeTPUIO.
Hy>XHO o

B D =

\_) Do you want to extract the geometry border of this object from the database?
\

| , ........ Cance| ..........

....................................

Yes I No

Mocne aToro reHepupyem 6a3y AaHHbIX 1 3anyckaem
pacyer



Tak, Hy y MeHs HoBas NpuyMHa BblfieTa HaBepxy, HO B LIeSIOM [0 3TOr0 MOMeHTa Bpoe npoLecc yxe
yCTaHOBUBLUUINCA




