IpakTuuni podorm 2-3

IHOYATOK POBOTH B DEFORM 3D.
MOJIEJIIOBAHHA ITPOLHECY TOYIHHS.

Mema pobdomu — o3natiomumucs 3 inmepgheticom npoepamno2o komniexcy Deform
3D; eusuumu NpU3HAYEHHA Ma MONCIUBOCMI NPOSPAMU; HABUUMUCL BUKOH)BAMU
e/leMeHmapHi npoyeodypu Halauimy8anHs npenpoyecopa.

Teopernuni BitomocTi

Deform-3D — cucrema MoJeIIOBaHHS TEXHOJIOTTYHUX IMPOIECIB MpHU3HAYCHA JIJIS
aHaNi3y pyXy MeTajiy MpH pi3HUX THIaX 00poOKU. BUKOpUCTOBYIOUM MpPOrpaMHHUIA 3aCi0
MOXXEMO OTPUMATH BaXJIUBY I1HQOpPMALII0 MPO TPOIEC MEXaHIYHOi O00poOKU
MaTepiaiB.

[Iporpamuuit komruiekec Deform 3D gae MOXIHMBICTH AOCTIIKYBATH MPOILIECH PYXY
1e(OpPMOBAHOTO METANTy 3 CKJIAJHUM PyXOM 1HCTPYMEHTY, MOJAEIIOBAHHS CTPYKTYPHO-
(ha30BHUX MEPETBOPEHD, TOOYIOBU TPAEKTOPII EPEMILIEHHS TOUOK J1e(pOPMOBAHOTO TijIa
Ta BecTH OO0diK ictopii aedopmyBaHHs. J03Boisie MOAETIOBATH TaKi MPOILIECH SIK
TOYIHHS, (Ppe3epyBaHHs, CBEPIJiHHSA, NUNIPYBaHHS, Hapi3aHHS Pi31 Ta PO3TOUYBAHHS.
ABTOMaTUYHUHN CITKOBHI TeHepaTop OyJlye ONTUMI30BaHy CKIHUEHHO-EJIEMEHTHY CITKY,
3rymIyroud ii B HAMOUTBII KPUTUYHUX 30HAX, IO 3HIDKYE TPYAOMICTKICTH MPOIECY
MITOTOBKM MOJeNi. TakoXK ICHYE MOXJIMBICTh CaMOCTIMHO HaJaIlTyBaTU TYCTUHY
CITKH, ii pO3MOALICHHS I10 TIEpepi3y 1 MapaMeTpu aBTOMATUYHOT epeOya0BH.

Cnin 3ayBaxuty, mo Deform 3D sBnsieTbest HaOopoM mporpam, B SIKUN BXOASTH 3
OCHOBHMX KOMITIOHEHTa (puc. 1):

1. Preprocessor (Ilpenporiecop) HeOOXiAHUMN Ji1 CTBOPEHHS, 300pY 1 pearyBaHHs
JAaHUX HEOOX1THUX JJI PO3PaxXyHKY 1 CTBOPEHHsI 0a3M JTaHUX.

2. Simulator (Ilporecop) HeoOXimHMI IS HPOBEACHHS PO3PAXyHKY 1 3aIncy
OTPUMAaHUX PE3yJbTaTIB B KiHIEBUM (aitn 6a3u nanux. Pazom 3 BupimeHHsIM 3agadi
IpaIroe CUCTEMa MEPEepOo3OUTTS E€JIEMEHTIB, sfKa MpPU HEOOXITHOCTI MOXKE CTBOPUTH
HOBY CITKY CKIHUEHHUX €JIEMEHTIB.

3. Postprocessor (IToctnporiecop) HEOOXITHUM i YUTAHHS Oa3u JaHUX MICISA
3aBEpPILCHHS MOJICTIOBAHHS 1 BiIOOpa)KEHHI pe3yJbTaTiB Yy BUINIANI rpadikiB Ta
YUCJIOBUX JaHUX.
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Paiin  Momenuposarive
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Puc. 1. Intepdeiic mporpamu

1 — Ilone aupexTopii,
2 — Ilone 6a3 maHux, po3MIIICHUX Y BUOpaHIii mamii,

3 — IMone nonmoMi>kHUX (alIiB, IO TEHEPYIOTHCS M1 Yac poOOTH,

4 — Tlone BimoOpakeHHS MOB1OMIICHbD,
5 — OCHOBHI KOMIIOHEHTH CHCTEMH.
Takox npucyTHI THaHeNlb 3a/7a4 Ta NaHEeIb IHCTPYMEHTIB.

JlabopatopHa poOOTa BUKOHYETHCS 3a 1HAUBIyaTbHUMU 3aBAaHHsAMHU (Ta0. 1).

Ta0mums 1
Buxigai gani
Bani Jliaverp Pesicim proanis: Tun pizanbHOi Tun Marepian
apiaHT | 3aroTOBKH,
M n, t, f, IUTACTHHU JICp)KaBKH | 3arOTOBKH
00/xB | MM | MM/00

1 25 160 1,0 0,2 CNMA432 MTRNL | AISI-4340
2 30 200 2,0 0,25 DNMA432 MTJINR AISI-1013
3 35 225 1,5 0,3 TNMA332 MTJINL AISI-1020
4 40 250 1,8 0,4 TNMA332_KC9025 MTGNR | AISI-1025
5 45 280 1,2 0,5 TNMAA432 MTGNL | AISI-1030
6 50 300 0,7 0,2 TNMA432_KC9025 MTENNS | AISI-1045
7 55 325 1,5 0,25 VNMA432 MTANR | AISI-4340

8 60 350 | 1,25 0,3 CNMA432 MTANL Al6061
9 65 380 1,0 0,4 DNMA432 DTGNR | AI7075-T6
10 70 400 0,5 0,5 TNMAS332 DTGNL AISI_304

Homep sapianmy 6ionogioae Homepy cmyoeHma y CHUCKY pynu.




Po6ota B cuctemi Deform 3D mouunHaeTbest i3 cTBOpeHHsT HOBOT 3aaa4i. J{ist 11b0ro

HATUCKAEMO KHOMKY . O0upaemo tun 3amaui «3D Cutting», cuctema oIUHUIL
BUMipioBaHHA — Sl (puc. 2).

E'; Problem Setup X
Problem Type

" Deform-2D/3D preprocessor (" Deform MO preprocessor

Guided templates

" Foming " 2D Cutting

(" Shape rolling " 2D Inverse heat

" Ring rolling ¢ 3D Cutting

" Extrusion " 3D Inverse heat

" Geo tool

Units

@ Sl " English

Back [ Next > | Cancel

Puc. 2. Tun 3amadi Ta OJUHUILI BUMIPIOBAHHS

BxkaszyeMo po3milieHHs 3a7adi Ta ii Ha3By (puc. 3).

i5 Problem Setup X i3 Problem Setup X
Problem location Problem Name

& Under problem home directory 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.
" Under cument selected directory i
MACHINING
" Use cument selected directory (without creating a new directory)
" Other location
C:\Program Files\SFTC\DEFORM\v11.0\PROBLEM
<Back | Next > Cancel | <Back | Finish Cancel

Puc. 3. Po3mimenns 3aqa4i Ta Ha3Ba

Ha expaHni 3’siBUThCs BiKHO mpernporiecopa (puc. 4).



i5 DEFORM-MACH3 Ver 11.0 - [MACHINING] - o *
[E) Fle Viewport Display Model View Options Help R
B & ad | frY o000 5o z+ARCEEE |FrkikE RO R

doperation W Adddestess @ Jo &b

Project name [macHiNING
Tile MACHINING

© Englsh

)\ Cai & System Intemational (S}
Y

B
~ [No record was found.

i Next >
=111 | »]
Ready o Omsec DEFORM-MACH] - Pre pracessor ]
75 DEFORM-MACH3 Ver 11.0 - [MACHINING] = | X
[#) Fle Viewpot Daplay Model View Options Help =181 x
B8 md|iYe000 b= +ARCLEE Kkl |RNON
Project View
EIMACHINING MACHINING
Step -1(¢1)
Tuming
PLASTIC
b #dd operat o Add de stre LI

Ready L] Omsec DEFORM-MACH3 - Pre processor

Puc. 4. Bikno npemnporiecopa

Bikno mae 3 obnacti: expaH, epeBO 00’ €KTIB Ta BJIACTUBOCTI 00’ €KTIB.
OOwupaemo TUn MexaHigHOi 00poOKku — TouiHHs (Turning) (puc. 5).



MACHINING MACHINING

=-wp i Operation 1 Step -1 (1)

;_—a" hining Type Tumi

& Tool Setup

=€) Workpiece Setup ~ PLASTIC

i .- (O Workpiece Shape

~~@‘ Simulation Controls

(g Database Generation

. Delete operation o Add operation L]
Machining Type
& Tuming " Miling
" Boring (" Driling
" Grooving / Threading / Broaching

Puc. 5. Bu6ip tumy o6po6ku

HanamroByemo mapameTpu (pekUMH pi3aHHs) Ta YMOBH Tporiecy (puc. 6, 7) 3rigHo
1H/IMBITyaIbHOTO 3aBAaHHs (Tadu. 1).

Cutting Speed

" Sufacespeed (v)  [10467 | m/min -1
(* Rotational speed  [250 om

Workpiece Diameter (D) |5l} | mm ;l
Depth of cut (d) |2 mm

Feed rate ff) |D§| | mm/rev x|

Puc. 6. HamamryBanHs mapamMeTpiB IpoIiecy



Process Condition

C
Convection coefficient |I}.DZ N/sec/mm/C
Load from library Save to library
Tool- Workpiece Interface
Shearfriction factor | 0.6
Heat transfer coefficient |45 N/sec/mm/C

Puc. 7. HanamryBaHHSl yMOB NPOIIECY

3iCHIOEMO HAJTAIITyBaHHS IHCTPYMEHTY.

ool Setup

Temperature |2q &
v Calculate tool temperature

Load an existing tool from library

Define a new tool

Puc. 8. HamamtyBanHs iHCTpYMEHTY

Jlomaemo iHCTpyMEHT i3 0i0T0TEeKH IHCTPYMEHTIB.

Tool Setup

Temperature |2q c
¥ Caleulate tool temperature

Load an existing tool from library
Define a new tool

Edit position

;f Load a tool from Library

CNMA432 Parameter IBase Material | Costing |

TNMA332 DNMA

TNMA332_KCS0

TNMA432

TNMA432_KCS0

VNMA432
IC [127 mm B |6477 mm
- |4.7625 mm H |5.1562 mm
B |0.79375 mm

< | 2|

Puc. 9. /lonaBanHs pi3aiabHOI IJIACTUHA



JlomaeMo nepxkaBKy pi3iis 3 010710TeKH AepIKABOK.

Toolholder Setup

Load from toolholder library

Create a new toolholder

i3 Tool Holder Library

DDJNL .
DDINR AL

-
7’50
DDPNN ‘ H*@JD A
DDQNL T o]
sl ol

MDJNL

MDPNN
MDQNL Side Cutting Angle (SCEA) [175 Deg
MDQNR

Back Rake Angle BR)  [7 Deg
Side Rake Angle (SR) |7 Deg

Puc. 10. JlonaBarHs mapaMeTpiB I KaBKHA Pi3Isd

I'enepyemo CiTKy CKIHYEHHUX €JIEMEHTIB Ha pi3ajibHIN MIACTUHIII.

Tool Mesh Generation
Size Ratio Id

" Use absolute mesh size

Min element size | mm

{+ Use relative mesh size

5,000 ; 50,000

"
LI L T O T T T T I T T T T B O I Y Y |

24300 |
Preview

Generate mesh

Puc. 11. CxiHYeHHO-€eJIeMEHTHA CiTKa Pi3aJIbHOT IJTACTHHH



Busnauaemo rpaHuyHi yMOBH.

fiew Insert BCC

Entry No. of nodes/
Themal

= "3% Heat Exchange with Env.

. Defined 6158

.« lemperature

Temperature |20

Close opr

Puc. 12. BuznaueHHsi rpaHUYHUX YMOB

HaJ'IaIlITOByeMO ImapamMcCTpu 3aroTOBKHU.

Workpiece Setup

Workpiece type
{* Plastic

{" Blasto-Plastic

Temperature |20 o

Puc. 13. [lapameTpu 3aroTOBKH

O6upaemo hopmy 3aroTOBKH.



orkpiece Shape i

Create by system
" Curved model | @& Simplified model
Diameter(D) l 50 mm | Length I 25 mm
Arc angle IZC Deg Feedanomt[C"; mm /rev |
Create geometry
Import Geometry Advanced

Close opr | < Back I Next > I

Puc. 14. Bubip ¢hopmu 3aroToBKH

['enepyeMo CiTKy.

orkpiece Mesh Generation

Method

" Use relative mesh size (% : Use absolute mesh size |

Min element size

Define size by percentage of feed |25% 2| offeed

Orinput size directly I0.0?S mm

No. of elements | 10766 4
Size Ratio I? [~ Add density window on exit suface
Preview Generate Mesh

Close opr | < Back Next >
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Puc. 15. CxkiHueHHO-€JIEMEHTHA CITKA 3arOTOBKH



[lepernsmaeMo rpaHUYHI YMOBHU 3arOTOBKHU.

iew Workpiece BCC

Entry | No. of nodes/edges |
Deformation
=g Velocity
-2, Fixed 13266
Y, Fixed 23695
X, Fixed 110618
Themal
=24 Heat Exchange with Env.
- Defined 47500
= I‘bTﬁT!Jerature
- 20 23892
Velocity |2|3— — Direction ——

X Y 2

Close opr |

Puc. 16. 'panuyH1 yMOBM 3arOTOBKH

IMnopTyemo matepiain 3aroToBKH 13 610J110TEKH MaTepiaiB.

Norkpiece Matenal Setup

Im material from i

Import material from file

Al &

< Back I Next >

Create new matenal
Edit
)3 Material Library ? X
Category Material label Load
Aluminum :l A120%.Si_machining
BetaMaterials AL6061_Machining Cancel
Die_material ALB061_Machining(JC)
Other AL7075_T351Machining
Stainless_steel AI7075-T6fmachining)
Steel_at_Extent: JIS-AB061_Machining(JC)
Superalloy JIS-A7075_Machining
Titanium —
Tool_Material ~
4 | | > More >> |

Puc. 17. HanamryBanHs MaTepiaiy 3aroTOBKU

10



Bxkasyemo enleMeHTH KepyBaHHS MOJEIIOBAHHSM.

Simulation Conirols

P = interface pressure;
T =interface temperature (in degrees absolute );
dt =time increment; a b = experimentally calibrated coefficients

Close opr |

Number of simulation steps | 10000 4
Stepincrementto save |25 4 Advanced
Arc length to cut [35 mm |
[V Tool wear calculation with Usui model

a [0.0000002 b [650]

wo= Iapr"e Ty

v = sliding velocity;

< Back

Puc. 18. EnemenTn kepyBaHHsI MOJIETIOBaHHSIM

3amyckaeMo MojeatoBanHs Simulator — Run.

i5 DEFORM-2D/3D Ver 11.0
Fle Smuaton Tool View Option Help

)| o 4Y|C:\Program Fies\SFTC\DEFORM\v11.0\PROBLEM

Exlore | Database | Recent |

FEFoN rEawpRA

Problem ID MACHINING

Drectory

= (Q PROBLEM
= [ MACHINING
| =~ (@ Operations

| () Task00001
+- ( Operations

ODEF_GEOPRIM KEY
[) MACHINING 431
(RS MACHINING DB

Sommary Prevew Y Tog Tems

Step numberis -1

STEP NUMBER - 1

Puc. 18. 3anyck pimieHHs

Pre Processor ¥)
DEFORM-20/30 Pre

PoGora i3 mpoekToM Oyae MNpPoOJOB:KEHA HA HACTYIIHOMY JIa0OpPaTOPHOMY

3AHATTI!
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