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1 TemaTukKa 3aBJAaHb 3 KYPCOBOI po00TH

KypcoBa poboTa € caMOCTiiiHOIO TEOPETUUYHOIO PO3POOKOI0 CTyaeHTa. Mera
pobOTH - MPHUILENIUTH CTyACHTaM HAaBUYKH TBOPUOI poOOTH MpH pO3B's3aHHI 3a1ad 3
TEOPETUYHOTO aHali3y TEXHOJOTIYHUX MPOLIECIB 1 MEPEBIPUTH 3aCBOEHHS JIEKLIITHOTO
Ta MPAKTUIHOTO MaTepially 3 CIelliaJbHUX TACIIUATLIIH.

3aragbHOI0 TEMOIO KYPCOBOI pOOOTH € MOIENIIOBAHHS TEXHOJIOTTYHHUX MPOLIeCiB
KyBaHHs 1 mTamnyBaHHs. CKIaA0BUMU 3aBIaHHs TeMaMU CITy>KaTb BUBYEHHS 1 Mpak-
TUYHE 3aCTOCYBaHHS JIJIsl aHAJI3y TEXHOJOTIYHUX 3aJia4, IIIOHaMeHIIe TBOX METO/IIB
3 yKcIa HIbK4YerepeaiueHnX MeTO/IiB Teopii MIacCTUYHOro JehopMyBaHHS:

* MeTOJ JiHi# koB3aHH: [1,2],

* eHepreTH4HUi Metox [2,3],

* METOJI BEpXHBOI OLIIHKH [2,3],

* MeTOJ pillleHHs HabamKkeHnx audpiBHIHB piBHOBaru [1,3].

[Ipu boMy B KypcoBiii poOOTi, BIAMOBIAHO J0 3aBJaHHS KEPIBHHUKA, MOXYTh
OyTH BUpIIIIEHI HACTYITHI 3a1a4i:

* BHU3HAYeHHs HaBeJleHUX (0€3p0O3MipHUX) THUCKIB JehOpMyBaHHS,

* BU3HAYEHHS THUCKIB i CHJI Ie)OpMyBaHHS 3 ypaXyBaHHSM 3MillHEHHsI (3HEMIIl-
HEHHS ) MeTaly, 0 AeQpOpMYy€EThCS;

* pO3paxyHOK 1 BUBUEHHS XapaKTepy pPO3MOJIiy KOMIOHEHTIB HalpYy>KeHb, y T.4.
1 KOHTaKTHUX HaIpy>XeHb HAa MEX1 3 IHCTPYMEHTOM;

* PO3paxyHOK 1 OLiHKa XapaKTepy pOo3MOily HaKOMU4eHOol Jedopmarlii 3a mepe-
TUHOM JIe(hOpPMOBaHOI 3arOTOBKH;

* PO3paxyHOK BEJIMYMHU TEIUIOBUAUICHHS MY IUIACTUYHIN POpMO3MiHi;

* aHaJi3 XapaKkTepy BIUIMBY TEXHOJIOTIYHHMX MapameTpiB Ha cuiioBHii (nedopma-
LiAHUI) peXUM MPoLeCy 0OPOOKH THCKOM;

* OnTUMI3allisl BeJIMYUH TEXHOJOTIYHUX MapaMeTpiB aHAIITUYHUMU METOAaMu 1
3a gonomororo EOM;

* MPOTHO3YBaHHS (DOPMO3MIHM 3arOTOBKH B IMpoIlecax 3 JASKUTbKOMa CTYTICHIMHU
BUIBHOCTI BUTIKaHHs, y T.4. 1 3 3actocyBaHHsIM EOM 1 po3paxyHKOBUX Mpo-
rpam kadeapu OMT;

e 100ip KiHeMaTH4YHO MOXIUBUX mojiiB mBuakocteid (KMIII) mauHy MeTtary
Ta BUBEJICHHS pO3paXyHKOBHUX (DOPMYJI JJis1 HaBEICHUX TUCKIB IITaAMITyBaHHSI.
B sikocTi TexHOMOTIYHUX TporieciB abo omeparii, s SIKUX BUPIIIYIOThCS 3a-

3Ha4YeHi 3a7a4i, MOXXyTh OyTH 3a7aHi pi3Hi crocodu KyBaHHS i MEepPEeBa)XHO TOYHOTO
00'eMHOr0 LITaMITyBaHHS.

Sk mpaBuio, HeoOXiHI TOCTAHOBKA 1 PO3B'sI3aHHS TPHOX TEOPETUYHUX 3a/]au.
baxxano, mo6 3amavi Oynu mpuUCBsSYEH] aHAJI3y TOrO caMoro Iporecy. Y TOMH ke Jac
00'eKTOM NTOCHIKEHHSI MOXKYTh OyTH 0OpaHi pi3HI TeXHOJOTI4HI cxeMH JehopMy-
BaHHSI, Takl SK BIJIKpUTE IITaMITyBaHHs, orepallii KyBaHHs, CIIOCOOW BUIABIIOBAHHS,
a TakoX croci®é koMOiHOBaHOro BUaBItOBaHHS. [1in0ip 3amau 3MiMCHIOETBCS KepiB-
HUKOM po0OoTH 3 ypaxyBaHHsIM TeMaTtuk HJIPC, cymMiXHUX KypcOBHX MPOEKTIB 1 Ha-
NpsMY JisSIbHOCTI TBOPUOI1 TabopaTopii, 10 K01 3aKpiTJIeHUH CTYCHT.



BuxigHumMu maHuMuU 1J18 poOOTH € TUI 1 BiJTHOCHI po3Mipu neTaii (meraneii),
TeXHOJOrYHuM croci6 (cxemu) nedopMyBaHHS, XapaKTEPUCTHKH BJIACTUBOCTEM
(kpuBi 3MiI[HEHHS) MaTepialy 3arOTOBKH, TOKa3HUKH YMOB Jie(hopMyBaHHS.

2 3micT Ta 00cAT KypcoBOi podoTHn

OO0csr KypcoBoi poOOTH BCTAaHOBIIOEThCS B po3Mipi 1-2 apkymna (Al) rpadiu-
Horo marepiany i 25-30cTopiHok (PyKOMUCHHMX) PO3paxyHKOBO-IIOSICHIOBAILHOI 3a-
MTUCKH 3 TUTYJBHUM JIUCTOM (07aToK A).
Po3paxyHKOBO-TIOSICHIOBaJIbHA 3allMCKa MOBHHHA BMILILYBAaTU MPUOIU3HO Ha-
CTYIHI po31iau (apKyrmi):
1 TuTynpHUN JTUCT.
2 Pedepar.
3 3micr.
4 Betym.
5 MonentoBaHHs HaNpy>KeHOTO CTaHy 3arOTOBKH.
6 MojenoBaHHS CUIIOBOTO PeXXuUMy i (a00) po3paxyHOK HAKOIUYEHOTO CTYTEHS
nedopmarii.
7 MopnentoBaHHs (DOPMOYTBOPEHHS MPHU LITAMITyBaHHI 3 JeKUIbKOMa CTYTEeHsIMHU
BUIBHOCTI TUTHHY .
8 IlobymoBa ¥ aHasi3 KIHEMAaTHYHO MOJKJIMBUX TOJIIB IIBUAKOCTEN IUIMHY eHEepre-
TUYHUM METOJIOM.
9 BrucHOBOK (3arajibHi BACHOBKH).
10TIlepenik mocunaHs.
11 HonaTkw.



3 Bka3iBkM 3 MO/1€/IIOBAHHSI MIPOLIECIB
MJIACTUYHOT0 1e()OPMYBAHHS

Jlns moOymoBM Mojeni Tijia, 10 TIaCTUYHO AedOopMY€EThCs, i aHalli3y TEXHO-
JIOTIYHMX PEKUMIB TIpoliecy AedhopMyBaHHsS HEOOXITHO BUKOHATU PsJI MOCIiTOBHUX
N}, IO BKIIFOYAIOTh TOCTAHOBKY, OOIPYHTYBaHHS METOAY aHAII3y, pO3B’ A3aHHS TeX-
HOJIOTIYHOI 3a/1a4l, @ TAKOK HaJJaHHs i 0OrOBOPEHHS OTPUMaHUX pe3yJbTaTiB.

Hwmxue HaBeneHi MOCTIIOBHI eTanmy i OCHOBHI pO3pPaxyHKOBI 3aJIeKHOCTI ISt
PO3B’ si3aHHS TEXHOJIOTIYHUX 3a7a4 PI3HUMH METOJaMU TEOPETUYHOT 0 aHali3y.

3.1 MoaeroBaHHSA TEXHOJIOTIYHHUX 32124
€HEePreTHYHUM METO/I0M

AHaii3 1 yXBaJeHHs] pO3paxyHKOBOI CXeMHU TEXHOJIOTIYHOTO MPOLIecy.

VYxBajieHHs CIIPOLIEHUX MPUITYIIeHb (POPMYIIIOBAHHS IPAaHUYHUX YMOB.

Posmoxin ocepas nedopmartiii Ha eleMeHTapHI KiHeMaTH4HI eJleMeHTH (30HH).

[ToGynoBa KiHEMaTUYHO MOKJIMBOTO TMOJIsl MIBUAKOCTeNH. BU3HaueHHs BeTUYuH
po3puBy ImBUAKOCTeH nmepemimenns (& , ,J x ,J, iT.1.), a TaKOX IHTEHCUBHOCTI
mBuaKocTel gedopmanii £ (momatok b).

OOuncnenHs iHTerpanisB NoTyxHocTel cui gegopmyBanHsa Ny , cui 3pizy N
1 cun Tepts Nt .

Bu3HaueHHs 3 pIBHSIHHS €HEPreTUYHOro 0ajaHcy HaBeAeHOro THCKY

p(P=P/ )

JlociKkeHHsT piBHSHHS €HEPreTUYHOTO OallaHCy Ha eKCTPEeMyM 3a 3MiHHUMH
napaMeTpamu a; 1 OoLiHKa ()OpMO3MIHM 3arOTOBKHU.

OO6roBopeHHs 1 aHali3 OTPUMAHUX Pe3yJIbTaTIB.
Po3paxyHnkoBi ¢popmyiu

N, =N, +N; +N.,

a

a60
PR = z [[losgidv+ z | jrkﬂ(dFk+Z [[rslSAdFe
h=1v mELFk =
[
da ’




.09
£, , & = =—L:
0z or r

E,+E& +&,=0;

5,=C(z+C), 9 =-20+);
9,=C(z+C), & =-G(x+Cy)

5,=C(x+C),  §,=C(y+C,), &,=+C+C)z+C;

2
Ty =ﬁﬂsasi TS:E’

Ie P — muToMma cuia nehopMyBaHHS,

F — mioima nepeTuHy 1HCTPYMEHTA,

g — LWIBHIKICTH IEepEeMillleHHs IHCTPYMEHTA;

H — kinpKicTh oOsacTteid, Ha SKi po30UTHI ocepesIoK AedopMmartii;

M —KiIbKICTh KOHTAaKTHUX ITOBEPXOHb;

N —KiJTbKiCTh TIOBEPXOHB PO3PHBY IIBUIKOCTEN (3pi3y);

V — 00’ em obiacti B ocepen/ii aedopmartii;

O ¢ — HalpyXeHHs TeKy4ocTi MaTepiaiy, 1o aedopMyeThcs;

&j — IHTEHCHBHICTb LIBUAKOCTEN Aeopmarlii;

Tk ~ KOHTaKTHE JOTUYHE HAIIPYKCHHI,

I S — HampyXeHHsI TEKy4OCTi Ha 3CYB.

3.2 Moae/il0BaHHSI HANIPYKEHOI0 CTAHY METO/0M JiHii
KOB3aHHSI

AHaJi3 TeXHOJIOTTYHOrO MpolLiecy, BUy JeTalei, 110 MITaMITyFOThCs.
OOGrpyHTYBaHHS METO/lY TEOPETUYHOTO aHai3y H PO3PaxXyHKOBOI CXEMH.
@opMyIIIOBaHHS TPaHUYHUX YMOB, YMOB TEPTS, B3ATHX MPUITYLLIEHb.
[To6ymoBa moss JTiHIM KOB3aHHA 1 IPU HEOOXiTHOCTI - rogorpada MIBUIKOCTEH

(momatok B).
Po3paxyHok HamnpyxeHOoro crany ((x),O'g,O'X,O'Z,TXZ).
[ToOGynoBa i aHaii3 emop HaNpyKeHb (GZ/ZK). BcranoBneHHs cepelHBOTO

3HauenHs (O,/2K) y Mexax XapakTepHHX IUIaCTHYHUX 30H (y 30Hi (hacku i CTpHKHS).



3MiHa yMOB KOHTAKTHOT'O TE€PTs 1 BUKOHAHHA eTamiB poOOTH 3 MiIPO3ALIIB IO-

OyZI0BU TOJIS 1 pO3paxyHKy HaIpyKeHb.
[TopiBHSIHHS i aHali3 HAMPY>KEHOTO CTaHY.

Po3paxyHnkoBi ¢popmysiu

0, =0, +KsinZa, 0, =0, —ksin2w;
r,,=—kcoLu; Ty =Ty =22y ~a);
G =g+~ 11
T mn) = G(o9) ~2qn+my;
Oy =0 dmn) * kcos2(n—m)y, 0, =0,y —kco2An-my;
r,=ksin2h-mly;

_ Arccos2ug .

Py >

P, = [[o,dF,
F

ne O,— cepenne Hanpyxenns (0, = (0, +07)/2);
K — crana mmactuaHOCTI;
(0 —KyT HaXWIy JiHI{ KOB3aHHS o JI0 OCi X;
N, M—nopsaIKOBI HOMEPHU BY3JOBUX TOYOK;
J/- KyT po30OHTTS MOYATKOBOT'O BissIa MOJIS JIIHIM KOB3aHHS;
@k — KyT Mi’k KOHTaKTHOO TTOBEPXHEIO i JIiHi€I0 KOB3aHHs [
s — Koe(dillieHT TepTs;
P, —cuna nedpopmysanns.

3.3Moae/Il0BaHHS CHJIOBOTO PEKUMY il pO3PAaXyHOK
HAKONMYEHOr0 CTyIeHs aAedopMalii MeToA0M BEPXHbOI OLIHKH

Amnai3 nporiecy (criocoOy) mTaMIyBaHHS 1 JeTalli, 10 IITaMITy€eThCS.
OOGrpyHTYBaHHS METO/lY TEOPETUYHOTO aHaJi3y i PO3PaxXyHKOBOI CXEMH.
®DopMyTIOBaHHSI MPUITYIIIEHb, TPAHUYHUX YMOB, YMOB TEPTS.

[To6ynoBa po3puBHOTO MOJIS MIBUAKOCTEH 1 rogorpada mBUAKOCTEH.
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[ToOymoBa TpaeKTOpii MepeMillleHHs] 9acTOK MeTaly, o AegopMmyeTbes (mo-
natok J]), 3a okpemum «kanagom» rinny A,B ,C ta i,

Po3paxyHok HaBeieHOTO TUCKY Je(OpMyBaHHS D .

PospaxyHok npedopmariiii 3pyiieHHs jj Ha IOBEPXHSX PO3PHBY LIBHAKOCTI Ta
HAKOMMYEHOTO CTymneHs Aedopmariii 3a okpemumu kananamu miuny A,B,C i cepen-
HiX 3Ha4YeHb Y, 1 €. Ha BUXOJI 3 ocepAs aedopmairii.

OuiHka HepiBHOMIPHOCTI po3moainy migcymMkoBoi nedopmairii K.

OnTumizalis MoJiiB MBUAKOCTeH 32 P 1 po3monaiyioMm aedopMariiid.

3icTtaBieHHs THCKIB P i { i3 cepeaHimMu 3Ha4eHHsAMU (0,/2K) 3 pozniny 3.2.

Po3paxyHoK THCKIB le(hopMyBaHHS 3 ypaxXyBaHHSM 3MillHeHHs MeTairy (mogatok Jl).
OO6roBopeHHs 1 31CTaBIIEHHs] OTPUMaHUX Pe3yJIbTaTiB.

Po3paxynkosi ¢popmy.in

M
.3 +2 L3 |;
2879 [z ij ﬂs; ik |kj

Ve T T e,

— yC — eC Y max
€ = T ’ K ’
C 3 IB pus:o H ymm

_ E—Ihf 2U
_ D s
4= P h, sin@a,)
g, =f(e);

P= Po,<2200MIa;

k

T' ’
] I Ew}/lj



ne p(p= %k) — HaBeJeHNH THCK Je(OpMyBaHHS;
B — mmpuHa 1ehOpMyI0u0ro iHCTPYMEHTA;
Jy — WIBUIKICTH 1e(OpPMYBaHHS;
Iij Iy — MOBXWHM rpaHMYHUX BiJPi3KiB MiX 30HAMH 1 B3JIOBXX KOHTAKTHOI

MOBEPXHI;

J;,J) —WIBUIKOCTI PO3PUBY i KOB3aHHs Ha KOHTaKTHiH MOBEPXH;

z9”" — HOpMaJibHa CKJIa/10Ba LIBUJIKOCTEH PO3PUBY;

Us — KoedimieHT TepTs (3i6emns);

( - HaBeIeHUH THCK PO3KPUTTS PO3’ €EMHOI MaTPHIIi;

p — TucK nedopMyBaHHS,
Tjj —Benu4MHA TEMJIOBUUIEHHS HAa IOBEPXHI 3pi3y;

| — mexaniunuii ekBiBaneHt Temna (I = 42, &I cm/kan);
C —nuroMa TeryioeMHicTh MaTepiany (kan/rpan);

P —TyCTHMHaA Martepiainy.
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3.4MoaearBaHHs CHJIOBOI0 pexxuMYy i (pOpMOYTBOpPEHHS JAeTaTi
NMpH BUIABJIOBAHHI 3 1eKLJILKOMA CTYIEHAMHU BUJILHOCTI
BUTIKAHHSI MeTaJIy

Amnai3 nporiecy (crocoOy) mTaMiyBaHHS 1 JeTall, IO IITaMITy€ThCA.

OOGrpyHTYBaHHS METO/IY TEOPETUYHOTO aHaJi3y i PO3PaxXyHKOBOI CXEMH.

®dopMyITFOBaHHS MPUITYIIEHb, TPAHUYHUX YMOB, YMOB TEPTS.

[ToOymoBa pO3pUBHOTrO MOJIS IIBUAKOCTEH 1 rogorpada MmBUAKOCTER (IILITXOM
B3STTS MPUITYIIEHb MPO BiAOMICTh OJHi€l 3 BUXigHUX mBHaKocTedr W abo V ) mis
OJIHI€T 3 OCIIOBHUX CTa il mramiyBaHHs (momarok E).

Onrumiszaliis moJist MBUIKOCTEH (ﬁ = j 1 MOIIyK BenW4YuHU mBUAKOCTI W

(abo V), mo Hagae MiHIMyM HaBeJEHOMY THCKY P .
BusnauenHs 301IbIIeHHS PO3MIpIB IeTali 3a JaHU# eTan AedopMyBaHHS
AB=W/Mm, AI'=V/m, M=5 /AS.

[ToOymoBa KOHTYpIB JeTalll, IO IITaMITyE€ThCs, Ha mocigoBHUX (kpok AS)eTa-
nax aeopMyBaHHS.

AHani3 3aa4i npy 3MIHEHHX YMOBax TepTs B Tiid abo 1HIIIN BUXIIHIN 30HI, 3a
nomnomoroto [TEOM (mporpama OMT TK-3 —TK-8).

OOGroBopeHHs! OTPUMAHUX PE3yJIbTaTIB.

3.5Moae/l0BaHHS TEXHOJIOTIYHMX 32/1a4 METOI0M PO3B’ I3aHHS
HA0JMKeHNX qudepeHialbHUX PiBHSIHb PIBHOBAru i1 yMoBH
IJIACTHYHOCTI

AHasi3 npoluecy HTaMIlyBaHHS, BUX1/IHOI 3aTOTOBKH 1 IITaAMIIOBaHOI TOKOBKH.

OOrpyHTYyBaHHSI METOly TEOPETUYHOIO aHai3y U y35TOI pOo3paxyHKOBOI cXe-
MU TIPOLIECY.

@opMyIIIOBaHHS MPUITYIIEHb, TPAHUYHUX YMOB 1 YMOB KOHTaKTHOT'O TEPTH.

OOrpyHTYBaHHS CIPOILICHb TU(epeHIiaTbHUX PIBHSHD PIBHOBAru AJisl PO3TJIs-
HYyTO1 cxeMu abo eTary mporecy AeGopMyBaHHS.

[TpuiiHsaTTs HabIMXKeHOT (CrpoIIeHol) YMOBH IIACTUYHOCTI.

[aTerpyBanns qudepeHifHuX piBHSIHb PIBHOBAr 1 BCTAHOBJICHHS 3aJI€KHOC-
Tel JUIsl pO3paxyHKy HalpyKeHb 0,,0, Ta 1HIII.

Bu3sHaueHHs MOBHUX 1 TUTOMUX CUJT 1e(DOpPMYBaHHS;

AHaui3 3aa4i 3a 3SMiHEHUMH yMOBaMHU KOHTAKTHOTO TepT.

AHani3 OTpUMaHuX pe3yJbTaTiB.

11



Pospaxynkosi ¢gopmy.in

00, ., 0,-0, 0T, _

0;
or r 02
00, +6rxz -0
0X 02
O, —0,=%*04 abo g, =0,
00 00
O-Z_O-XZO; r— a .

or or

az _Ux - i180-8;

0o, _00g,.
ox  0x

Iy, = iCZZ abo I, = i(Cl + CZZ)’

ne 0,,04, 0,,0,: T, - xoMIOHEHTH HAPyXEHB;

0 g - Hanpy»eHHs TeKy4OocCTi;
B - xoediuient Jlone;
Cq; Cy; C3 —cTaini xoedirieHTH.
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Hlonaroxk B
IHoJuis J1iHIN KOB3aHHS i rogorpadu MBUAKOCTEH

g -
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A
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3.8 s
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Pucynox B.2 -Tlons niHi#i KOB3aHHS
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Honarok I
BepxHs ouninka THCKiB 1e¢opMyBaHHSA
il pO3paxXyHOK HAKONMUYEHOI 0 CTyneHs aedopmanii

Il Mmogyme | Moy Y D

>0 O .

13 12

Pucynok I'.1 - BepxHs o1liHKa TUCKIB Ae(hOpPMYBaHHS i po3paxyHOK
HAKOIMUYEHOT0 CTyIEeHs aedopmartii
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Hoaarok J{
XapakTepucTUKA KPUBUX 3MIIIHEHHS

Marepia oS, Mlla, npu e
02 04| 06/ 08 10 12 14 16 18 2,0
M2 220| 278 330 365 422 461 506
M1 275 315 365 386 400 422 432
M3 299| 330 373 396 40b 425 435
08 kn 495| 565/ 645 70% 720 850
15kn 518 | 600, 664 701 770 815 860
Cranmp 10 | 520] 620 770 770 780 805
Cranp 20X | 600| 700, 760 810 880 937
JI62 455| 530 593 700 795
JIG3 334| 455 544 620 740 843
Apmxko 420 | 500 550 600 650 695
KH1-3 340 450, 493 510 560 580 600 616
Amim(1) | 195| 205 220 225 230 233 285
Ammm(2) | 190| 200 2185 220 225 228 230
AmiM(3) | 140| 165/ 18Q 188 192 195 200
AJI33m 200| 215| 230 23% 240 260
Awmr(2) 205 230 280 320 330 340 345
AJll 95| 118| 125 132 136 140 1%2
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Honarok E
Po3paxynkoBa cxema i rogorpad mBHAKOCTEH JJIsl IPOLIECY
KOMOIHOBAHOTI'0 BHAABJIIOBAHHS

e
@® %
lPV@ 6 @
| Ru 0 =
= R, l
|u' :
1
- 4
2 Vv
g 3 7 B SE:>I :
=l 0
Ro f | hn

Pucynok E.1 - Po3paxyHkoBa cxema mpu KOMOIHOBaHOMY BHUIaBIIOBaHHI

1

Pucynok E.2 —I"'ogorpad mBuakocTei 111 KOMOIHOBAaHOI'O BUIABIFOBAHHS
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HonaTok K
KonTypu HaniBpaOpukaTy HA MOCTIIOBHUX CTATiSAX

¢opmoyTBOpEeHHS
Hs,
AdAd
-H=20mm 2 !
2-H=20mm 3
F-H=15mm
4 - H = ) aae
Hfzjﬁ.-ﬂ.-s
4 3 2 I |

|
Ry | s 30 20 I

_/ MMBO

I o X c

Pucynok X.1- Koutypu HaniBhabpukaty Ha MOCHiIOBHUX CTadisX (HOPMOYTBOPEHHS
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Honatoxk U
KoHTpoJ1bHI NUTAHHS 3 JUCUUIIIHU
«Teopist npoueciB KyBaHHS | IITAMITYBAHHSI»

Taomung 1.1
No
iy [Turanns
[1/n
1 2 3 4 5
1 T71C CrarmionapHa ['imoTe3a Bicecumerpudna
Teist Xaapa-hon Kapmana Teist
[IpyxHboruiacTuyne
KopcTromnactTuane IneansHa . .
2 . 3MIIHIOIOYE cepeio- [YMOBa CTaNoOCTI 00’ €My
cepeioBuIIIe TUTACTHYHICTh
BUIIIE
SKi cXeMH TTepeBakKHIIIE 3 TIOTJISITY -
3 . 3HIDKSHHS YTBOPEHHS
T IBUIIECHHS .
. ornopy IPOPOOKH MeTalry BOJIOKHHCTOT
TUTACTUYHOCTI
nedopMyBaHHS CTPYKTYpH
Mexaniuni cxemu nepopmariii (MJIC) m1st mporiecis:
4 . .
MPSIMOTO BHJIABITIO- | TPOTSTAHHS 1 MTPOKAT- | OCAJKCHHS 3 TEPTSIM 1 BHTSSKKI
BaHHS 1 BOJIOUIHHS K1 0e3 TepTs
[lepefiTu Bil cXeMU HaNpy>KEHHS 10 cXeMH Aedopmartiii:
5
 ——
40 "30 ”50 0
[Tpunnun 3aminu Haseseri SIK niepeiiTH B
6 MPOEKTYBAHHS CHJT HI HABEEHOTO Po6ota R
MIPOCKTYBAaHHSIM THUCK - eopmyBaHHS
p Y P TUCKY P 110 cvn P Aeqopuy
TOBEPXOHb
Hagectu Bupas3u KOMIIOHEHTIB HAIIPY)KEHHS B YMOBaX:
7
MIC(o..0. ) HAC (o,,0, 3 Buko- | IIJIC (0,,0, 3 BUKO- .
o PUCTaHHSM KyTa &) | puctanHsM (N+m)) X2
Dy . [IpunymenHs Crnioco6u o6y 1081
BnactuBocri miniit [ "panuuni ymoBH (Ipu- PHITYIIE oo OOV
8 MeTOIa JiHiH TOJISt JTiHI
KOB3aHHS KJI1aJ1)
KOB3aHHS KOB3aHHS
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ITponosxenus Tabnumi 1.1

1 2 | 3 4 5
[Toxa3zaTu 3acTocyBaHHS CITKY JBOLIEHTPOBOI BisJIOBOI CITKHM JIiHIA KOB3aHHS JUIs HANII3Y
9 poriecy:
. BiJIKpUTOTO
pOTSATaHHS 0CaKEHHS BHJIABITIOBAHHS
IITaMITyBaHHS
[TobynyBatu miHiT KOB3aHHS 1 3aTTUCATH B :
I
I
I :
I |
10 : |
! !
! |
I .
' I
. ¢ :
1 b, = Aacp - Tuck p0.3)1aqi kUil | Tuck ocamkeHHs (gil(-
p THUBHOTO JIUCKa ]
12 [306apu I30xmmiHN Ocop = Ip aqg;;:sﬂcggif 1o~
Hagectu cxemu 1 BUpa3u 1moss MBHJIKOCTEH, rogorpada:
[ i
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! 7 ! 7
! 1
/ E ;/ )
| / ! L/
! /] ! '
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A 1
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’\/! § T—‘ ] . 9
I ] —
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| - - - W A/
I ! !
| . |
/] ! !
/—_— i
/] i
A __%—! !
['pannyni ymMOBH Hpumymenss Hpumymerss Buxopucrani
14 E€HEePreTHIHOTO METO]Ty BEpXHBOI OITi-
(mpukman) veTony . 3aKOHH TePTs
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