MIHICTEPCTBO OCBITU I HAYKH YKPATHU

HAIIOHAJIbHUM TEXHIYHUI YHIBEPCUTET
«XAPKIBCHBKHUU HNOJITEXHIYHUU IHCTUTYT»

Kadenpa KoM’ roTepHe MOICIIOBaHHS Ta IHTETPOBAHI TEXHOJIOT1i 00POOKH THCKOM

CroemianeHicTh 131. [Tpukiagna Mexadika

Ocsitas nporpama IIpukianHa MexaHika

CDopMa HaB4YaHHI_JCHHA

Hasuansaa aucnururiga JJocaipKeHHsT TEXHOJIOTT BUPOOHUIITBA THYTUX OPpOod1IiB

Cemectp 3 (Marictp)

IHAUBIAYAJIBHE 3AB/IAHHSA

3aeoanusa 1: Obpatu 3 Tabmumi 1.1 CBiil BapiaHT 3a CHUCKOM, JOCTIAUTH 3MIHY
ITUPUHHU 3aTOTOBKH JIJII BUTOTOBJICHHS MPOQLII0 B 3aJI€KHOCTI Bl YMClIa 3TUHIB BIATIOBITHO
1o puc. 1.1.
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Puc. 1.1 — Ilonepeunuii nmepepi3 npodiaro

Ta6mu 1.1 Bapiantu 3aB1aHb

ITapamerp Bapiant
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
s, MM 2 3 4 5 5 4 3 2 5 4 3 2 3 4
a,’ 60 | 65 | 55 | 50 | 70 | 66 | 57 | 59 | 64 | 69 | 60 | 65 | 55 | 62
a, MM 8 6 10 [ 12 | 6 11 7 8 9 10 | 12 | 8 6 7
Rb, MM 3 5 4 6 3 4 5 6 6 5 4 3 2 4
d, MM 19 | 16 | 17 | 18 | 20 | 21 | 22 | 23 | 18 | 19 | 20 | 21 | 22 | 17
f, MM 21 |16 | 17 | 18 | 19 | 20 | 22 | 23 | 24 | 25 | 26 | 15 | 20 | 21
n, MM 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58
q, MM 28 129 |30 | 31 | 32 | 33 |34 |28 |29 |30 |31 )32]33 | 34

Martepian npodisito — HU3BKOBYTJIELIEBA CTaNlb, KOS(DILIEHT 3MIILIEHHS HEUTPAIBHOTO
cioro k =0,33.



3asoanns 2: Obpatu 3 Tabnuii 2.1 CBiil BapiaHT 3a CIHUCKOM, JOCIIIUTH 3MIHY
IIIUPUHU 3aTOTOBKH JJ11 BUTOTOBJIeHHS U-mipodiito (1Besepa) B 3aj1€)KHOCTI BiJ] UKCIia 3TUHIB

BIZIMOBITHO 110 puc. 2.1.

L1

/7

Puc. 2.1 — Cxema mBenepa

Ta6nuns 2.1 Bapiantu 3aB/iaHb

Ne
. b, Mmm n, MM S, MM
BapiaHT

1 100 46 4.5
2 120 52 4.8
3 140 58 49
4 160 64 5,0
5 160 68 5,0
6 180 70 5,1
7 180 74 5,1
8 50 32 4.4
9 65 36 4.4
10 80 40 4,5
11 140 58 6,0
12 160 64 5,6
13 160 68 5,8
14 180 70 6,2
15 140 58 6,0

Kyt nigrunanss nojok msenepa o=90 ° .

3asoanns 3: BapianT odpatu 3 Tabnmmi 2.1 B 3aBnanHi 2. [IpoBecTu qocimipKeHHS Ta
po3paxyBaTu KaOpyBaHHS BaJIKiB NEpPIOi Tpymnu aJis BurotosieHns U-nipodiso (mBesnepa)

BIIMOBIHO cXxeM 3 puc. 3.1 Ta puc. 3.1
S
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Puc. 3.1 — Cxema miBenepa
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3asoanns 4: Bapianty oOpatu 3 Tabnuii 2.1 B 3aBgansi 2. JlocaiauTu Ta po3paxyBaTu
KanmiOpyBaHHS BajKiB ApPYyroi rpynu ans BUurotoBieHHs U-mpodinro (mBenepa) BiAMNOBITHO

cxeM 3 puc. 4.1

Puc. 3.2 — KanibpyBaHHs BaJIKiB EpIIOi TPYIH
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Puc. 4.1 — KanibpyBaHHs BaJIKiB APYTOi Tpynu



3asoanna 5: Bapianty oOpatu 3 Tabnuii 2.1 B 3aBgansi 2. Jlocaiautu Ta po3paxyBaTu
KaTiOpyBaHHS BaJKiB TPEThOI Tpymnu Jjisi BUrotoBieHHss U-tipodinto (mBenepa) BiAMOBIIHO
cxem 3 puc. 5.1 ta 5.1
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Puc. 5.1 — KaniOpyBaHHs BaJIKiB TPEThOi IPYIH B IEPEAIUCTOBIN KIIITI
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Puc. 5.1 — KaniOpyBaHHs BaJIKIB TPETHOI IPYIX B YUCTOBIN KIIITI

3aeoanus 6: IlpoaoBxuTH pO3paxyHOK BapiaHTy oOpaHoro 3 Tabnuili 2.1 B 3aBIaHH1
2. JlocmiguTu Ta po3paxyBaTH KajJiOpyBaHHS BEPTHKAIBHUX POJIMKIB TMEPIIOi TPyHu IS
BurotoByieHHs: U-npodisto (mBesnepa) BIAMOBIIHO cXeMu 3 puc. 6.1
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Puc. 6.1 — KanibpyBaHHs BEpTUKAIBHUX POJUKIB MEPIIOT TPYNH KITITEH




3asoanns 7: BapianTt obpatu 3 Tabnuin 2.1 B 3aBaanHi 2. JlocniauTu Ta po3paxyBaTh
KaJIiOpyBaHHS BEPTUKAIBHUX POJIMKIB APYroi Tpynu sl BUTOTOBJIEHHS U-mpodiito
(mBenepa) BIAMOBIAHO cxeMu 3 puc. 7.1

Lho .
Lk &
[ =2 [ = -
! =35 :
| L 24
| a | », < s
| ST s
[ |
| =5 & & | &
i — ' I
x45° 0,
[

Puc. 7.1 — KaniOpyBaHHS BEpTUKAJIIBHUX POJIUKIB APYTOi IPyNU KIITEH

3asoannsa 8: JlocmiauTh Ta po3paxyBaTH PEKUM KajaiOpyBaHHsS JIJIi BUTOTOBJICHHS
npodinto B mporpami UBECO, BapianT o6patu 3 Tabmuii 2.1 B 3aBaaHH1 2.



CAMOCTIHHA POBOTA

JocaigkeHHs: Ta po3po0JieHHsI TEXHOJIOTii BUPOOHUIITBA THYTHX NPo¢duIiB B mporpami
UBECO 1a QForm

Bbynemo BukopuctoByBatu demo-sepcito nporpamu UBECO v6.0.11.
CroyaTKy CTBOPIOEMO HOBHUM MPOEKT Ta OOMPAEMO XAPAKTEPUCTUKH CTaHy IS
BUPOOHMIITBA 337]aHOTO Tipodutto — puc. 1.1

$4 Machine C:\Profil-Data\Eng\T300.m01 ? X
Machine File Stand Rolls

EEMQ F = Forming Stand C = Calbeation St

' [=- 7300 A Machine: C-\Profil-D ata\Eng\ T 300 m01

Fol Tiansm. Ratio B.T Rolt | 1000 : | 1,400

Egg ‘Werking Width: | 300,000
FO4 Spacers: 0 | 70000 Material  |SpeMat

(1]
FOB Stand: [ Dist toMest Stand|
Fo7 Calibration Factor (%] Defomn Deg. (2t [

FO9 Shaftt | Bottom Top Left Right
F10 esheit |

F11 Vorknad: |

F12 Ref. Point x: |

F13 Ref. Point v. |

El4 Incl, Ane: |

F-3-F-8-8-F-E-E-F-8-5-F-E-F-F
n
8

Puc. 1.1 — MeHro 11t 0OMpaHHs XapaKTePUCTUK CTaHY I BUPOOHUIITBA 33]JaHOTO TIPODIITIO

Uepes meHto Toolbox Profile Designe obupaemo turn npodutto «U» Ta y BiKHI, 1110
BIIKPHJIOCS — 32/Ta€EMO TIapaMeTpH Tepepizy npodisto — puc. 1.2

U-Profile ? x

Puc. 1.2 — 3aganus napameTpiB niepepizy npodiiro

OTtpumyemo nipodiib, po3MIpH AKOTO 331al0ThCs Yepe3 MeHto — puc. 1.3-1.7



Fée [dit Prcfile FRolls Calculate View Teolbex Output Help

De w3k 3B FES - o3 [eciam
B el

e L) Uil

LR | cene: ~l oee [r30z2019
Descape: Norne
DrasngHo: Rew.:
Mamist  [S1224 =] Thickowees: | 2000
Mates Fm’

(T -

Pass: Poss #2 v| L 200,000
Dist Stant 300,000 50 150,000
Stawidh 132207 Dl

Ho Ty Di Radus e Arwckeds  Stleadth St

1 5000

2 AL 3.000  30.000, BI04 34
P | | | mm|

4 |PS

Puc. 1.3 — 3agaHHs «HYIBOBO1» TOUKH IPOP1IIO

9 UBECO PROFIL 561 D2 FEA - U-Profil =

Fie Edit Profile Rolls Calculste View Teolbex Outpur Help

Dlw @l Swe] 3 KFA |02 Eoics

EERT T
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Madaew CAProfiHD ata\Ene\TI00 r
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Pass Pazs 82 | 0 [ 200000
Dist Stanct 300,000 0 | 150,000
Stiwidh 132207 Diec)

Puc. 1.4 —3ananHs 1OBXWHU L TOPU30HTAIBHOT TUTSTHKH

Fie Edit Prefile Folls Calculate View Tcolbex Outpur Help
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Puc. 1.5 — 3aganHs xapakKTepUCTUK IIISHKY, IO MJIATA€ 3TUHY




Fde Edit Profile Rolls Calculaste View Tcolbox Output Help

Dlw @l S| 3 B KFS 0| 03] =
B el

8 L Ul

g ne

-~ Cutcrrer | =] ve=  [canzonia
Descap: Narne
DramngHe.: RAev.:
Mapmrist S12-24 | Thckoess 2000
Matew Wmiﬁ'l_r
] |
Pass: Poss #2 v @ [ 200000
Dist Stant 300,000 0 150,000
Stawidh 132207 Dieclt
Mo TvaDiRaduich Arckeds |Stlengh |Stw.

1 25000
E alol a0, 0000
]

L 1

o]

Puc. 1.6 — 3aganus qoBXuHN L BEPTUKAILHOT AUITHKH

Fie Edit Prcfile Folls Calculate View Teolbox OQutpur Help

Dle wl3ike] | 3 B FA-| 02 =zid
B Uil :

2 L UFrafl

LI | catere: ~] p#=  [;30Z2013
Deseape: Nome
DramngHe.: Pev.:
Meeiet  [S12-24 | Thickess: 2000
Maten CAProfiFDats\Engh TI00 r
l y .
Pazs: Pozs #2 v 0 [ 200000
Dist Stanct 300,000 s | 150,000
Stawidh 132207 Diecl?
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1 5000

AL 300l 30000 6104 34
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Puc. 1.7 — 3aganus cumetpii nmpodisro

Po3paxoBaHa aBTOMAaTH30BaHO JIOBXKHHA IIUPWUHH 3arOTOBKH JIJII BUTOTOBJICHHS
npodinro — puc. 1.8

m ;
Pass: Pass ## ~ L 200,000
j | 150000
Stip Width 142,207} Direc.()

No. | Tvp! Oi| Radus ds. | Andle dis. |StLenath |St
1 | | 25,000|

2 AL 3000 90,000 6,104| 34
3 L[] | | 35000

4 P ]

5 IL | |

6 Al |R| 3,000 90,000

7 L

Puc. 1.8 — Po3paxoBana aBTOMaTU30BAHO JIOBKMHA IIIMPUHU 3aTOTOBKH JJIs1 BUTOTOBJICHHS
pod o



Jl1s1 CTBOpEHHSI HOBOTO Iepex0 1y He00X11HO oOpaTu MyHKT MeHto Append Profile List
6 Ta MATBEPAUTH JIiIO.

Hamni, 3a gonomororw meHto Toolbox Modify E Ta KHOTIOK MeHIo lager uu smaller
oOupaeMo HEOOXITHUHN KYT MiArMHAHHS. TakuM YMHOM OYyJTyeEMO «KBITKY» (PO3TOpPTKY) BCIX
nepexoiB mpodiatoBaHHs — puc. 1.9 (KalbKyISITOp HaBaHTaXEHb BUKIUKAIOTH Yepe3 MEHIO

25)

Stress related to the vield stress:

™ Band edge only Matenal 3 FE P02 G275 NA Re = 380 MPa
™ Center Line Forming %| Ps| % | [=1

Puc. 1.9 — «KBiTKy» (po3ropTka) BCix mepexoiB mpodiiroBaHHs

BaxnuBo, mo0 HaBaHTa)KEHHS B KaJbKYJSITOPI HAaBaHTAXCHb HE MEPEXOIWIH B
YepBOHY 30HY, 1€ JOCATAETHCA UIIXOM KOpPETyBaHHS KyTiB IMiATHHAHHS €JIEMEHTIB MPOQ1ITIO
3a mepexia abo MeToANKO (GopMOTBOpeHHS — puc. 8.10

Stress related to the vield stress:

I Band edqge only Material 3 FE P02 G275 NA
I” Center Line Forming %| Pg ¥

Re = 380 MPa
Re

@NON LW = | T

Puc. 1.10 — Po3poOrenuii pexxum KaniOpyBaHHS AJ1 BUTOTOBJICHHS MPO(LUIIO B Tporpami
UBECO
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