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OIITUMI3BAIIISL HATPIBAHHSI TP BUILIABJISIHHI PEHOBUHU
3 JETAJIEMA HUJITHAPUYHOI ®OPMU

CrarTs IpHCBsYCHA ONTHMI3aLil HAarpiBaHHS apTUIEPIHCHKOrO CHapsiia 3 METOI BHIUIABISIHHS HOro
BMICTY B TEXHOJIOTIYHOMY ITPOLIECI pO3psAKU 3acTapiaux OoempumaciB. HarpiBaHHs 31iHCHIOETBCS 3a
JIOTIOMOT'OI0  IHIAYKIii{HO-HArpiBaJbHOrO HPHCTPOr0. YHCenbHiI TOCHIDKEHHS BHKOHYIOTHCS IIPOrpaM-
HUM KOMIIJIEKCOM 13 3aCTOCYBAaHHSIM METOAY CKIHYEHHHX eleMeHTiB. ONTUMi3alisi BUKOHYETbCS CHUMII-
nexcauM Meton Hemnepa-Mina.

The heat optimization for artillery shell to smelt its content in technological process of unloading the
out-of-date ammunition is the subject of this article. The heat is carried out by inductive-heating device.
The computational investigation is made by the finite element method. The simplex method by
J.ANelder and R.Mead is applied for optimization.

AKTyaJbHICTh TeMH. [HIMICHTH, sIKi BiIOyBaJKCsl B OCTAaHHI POKH, HA CKJIalax
Goernpuracis, 110 3aJIMILIIIKCS HAa TepUTOpii YKpainu micns posnagy CPCP, Bumaraiots
yTHNI3aLii 0Oenpunacis, TepMiH 30€pEKEHHS KX MUHYB. Y 3B'SI3Ky 3 MM BUHHUKAE He-
OOXiZHICTb PO3POOKH TAaKHMX CIOCOOIB yTWII3ALl, sKi O MOEJHAIN PsIl BUMOT, Cepel
SIKUX — O€311eKa, CKOHOMIYHICTb, TEXHOJIOTTYHICTD, €)EKTUBHICTb.

Haii0isb11 mepcneKTHBHAM NPECTABISETHCS HArpiBaHH BUPOOIB 32 J0IIOMO-
TOI0 IHAYKIiHHO-HArpiBaJIbHUX MPHCTPOIB CTPYMOM HPOMHCIIOBOI YacToTH [1], siki
3a0e3MevyoTh BUCOKY €KOHOMIYHICTb, JIETKO BOYJIOBYIOTHCSI B aBTOMaTHYHY JIHIIO,
JIO3BOJISIIOTE  BUTPHMYBATH HEOOXiJHWI TemrepaTypHHH pexuM. TexHomoriuHi
npolecH yTuiizanii 0oenpunacis MOBHHHI OyTH CTPOTO perjaMeHTOBaHI 3a TeMIle-
paTypHAMH H 9aCOBUMHU XapaKTEPUCTUKAMH, 3a CIIOKHMBAHOIO MOTY)XHICTIO B 3alie-
JKHOCTI Biji BUsty BUpoOy. TakuMm 4MHOM, TEXHOJIOTIYHUN peXUM NOBUHEH 3abe3me-
YyBaTH ONTUMAJbHI BUTPATH €HEpPril IpH JOTPUMaHHI TeMIIEpaTypHHX, YaCOBHUX 1
IHIIMX YMOB 3 ypaxyBaHHsM cIIeli(iku BUPOOIB.

O0'exTaM OCTIKEHHS € JeTali Y BUNVIIAL TUT 00epTaHHsI, BHYTPILIHS HOPOXK-
HMHA SIKMX 3all0BHEHA BHOYXOBOIO peuoBHHOIO (BP). YMicT 11i€i mopoyKHHHN TOBHHHUN
OyTH MakCHMaJIbHO IIBHAKO W €KOHOMIYHO BHIUIABIICHWI Ta BIIyYCHHH NPH JOTPH-
MaHHI BUMOT TEXHIKH Oe3MEeKH i 0XOPOHN HaBKOJIMIITHBOTO CEPEIOBHIIIA.

Haiibinbme edexTHBHO IIe MOYKHA 3pOOWTH, HArpiBarOYM JETallb 32 JOIIOMO-
rol0 IHIYKIIHHO-HArpiBaJbHOTO MPHUCTPOIO 10 TeMIlepaTypH InuiaBieHHs BP, mo
3abe3neunTh Buxix BP wepes oTBip y BHpoOi. Tomy st po3poOKH BigmoBiIHOT
TEXHOJIOT1T He0OXiTHO BUPIIIUTH TaKi 3a1ayi:

— pPO3B'sI3aHHS HECTAI[lOHAPHOI TEMIIEpaTypHOi 3ajadi Ui Tijla oOepTaHHS,

SKE CKJIQJAETHCS 13 30BHILIHBOI CTAJIEBOI AETANI Ta BHYTPIIIHBOI TIOPOKHHU-
HH, 3a1oBHEHOI BP;



— PpO3B'A3aHHA 33/1a4i ONITUMI3aIlii eHEPTOBUTPAT MPOIECY HArpiBaHHS BUPOOY
3 TeMIEpaTypHIMH Ta YACOBUMH 0OMEKESHHIMU;

— CTBOPEHHS BiJIMOBIHOT pO3PaxyHKOBOI CXEMH, aITOPUTMY ¥ MPOTPAMHOTO

3a0e31eyYeHHs;

— BHUKOHATH PO3PaxXyHOK HarpiBaHHs KOHKPETHHX BHPOOIB B yMOBax po3poo-

JICHOTO TEXHOJIOTIYHOTO TIPOIIECY.

Jlst po3B's3aHHS TeMIlepaTypHOi 3a7a4i OyB 3aCTOCOBAaHHA METO/I CKiHUEHHUX
eseMeHTIB [2]. 3'enHaHHs, SKE€ PO3PaxOBYETHCS, allPOKCUMYETHCS TOPOINAIBHUMHU
ckinueHHnMH eneMeHTamu (CE) TpUKyTHOTO MomnepedHoro nepepisy 3 Tphoma By3-
JIaMH; TaKOK BHKOPUCTOBYIOTHCSI CTUKYBaJIbHI €IEMEHTH, SIKI MOJEIIOIOTh TEIUIO-
nepenaqy Mixx koprmycom 1a BP [3,4]. Po3B's3anHs HecTamioHapHOT TeMIepaTypHOi
3aja4i 371MCHIOETBCS 13 3aCTOCYBaHHSM LICHTPAIBHOI pi3HMLEBOl cxemu [5]. s
obepTaHHS MaTPUIl  0OYUCIIEHHS TIEpPEeMIllleHb 3aCTOCOBAHUN METOJ KBAAPATHOTO
KOpeHs [6], 10 BPaXOBYE CMYTOBY CTPYKTYPY MaTpHI TEMIIEpPaTypONpPOBiIHOCTI
KOHCTPYKIT1.

Jlist onTuMizanii BUKOPHCTOBYBABCSI METOJ NPSIMOTO MOUIYKY, SIKUH HE MHO-
TpeOye OOUYMCICHHS TMOXiTHUX MOCTIKyBaHOI (PyHKIII — MeTon KOMIUIEKCiB [7].
Leit meron € moaudikaniero cumiuiekcHoro merony Hennepa-Mina, sika 103Bostsie
BpPaxoOBYBaTH OOMEKEHHA. 3aBOaHHS ONTHMI3alii moysrae B MiHiMizamii (yHKmii
eneprii W=W(q) [kBr], 3arpauyBaHoi Ha HarpiBanHs neraii. [lapameTpoM oITu-
Mi3auii € po3MmojAlT B OCHOBOMY HANPSIMKY IOTYXKHOCTI TEIUIOBOTO IOTOKY (
[kB1/m?] Ha Giumiii moBepxHi xeTai.

Meropn ontumizauii € itepauiiiunm. [lepenbavaerbes, M0 BioMa KUIBKICTB
BapilOEMUX TIEPEMIHHMX N, KUIbKICTh OOMeXeHh m 1 ToYaTkoBa TOYKa

qo = (q?,qg,. . .,qg ), sIKa 32JI0BOJIbHSIE BCIM 0OMexeHHsIM. [1oTiM CTBOPIOETHCS TIO-
9aTKOBHUIA CUMIUIEKC, TOOTO 3a opmysaow q, =, [R]AE]O 3HAXOIUTHCH K TOUOK,
SIKi 3aJJOBOJILHSIOTH OOMexeHHsM; [R] — miaroHampHa MaTpuIl PO3MIpoM n X n,
€JIEMEHTH JiaroHai sIKoi MICTSTh BUIIQIKOBI Yncia, po3nositeHi B iHrepsaii (0,1). Ma-
TpuLst Aq, BU3HAYa€ BIICTAHb MK EIEMCHTAMH CHUMILICKCA: 3aHAITO Mae il 3HAYCHHSI
HpHBEZIe 10 TOJOBXKEHHS MPOLECY ONTUMI3aLil, 3aHAATO BENIMKE — JI0 BEJMKUX BUTpAT
Yacy Ha IOIIYK CIPOOHNX TOYOK, IO 33JI0BOJIBHSIOTH BCIM oOMexeHHsM. Jlam oOuric-
ToeThes 1TThoBa GyHKIist W(q) y Beix k Toukax, mpuaomy k = 2n [8].

ITepamiiina mporexypa METOAy KOMIUIEKCIB pOOMTH MOIIYK MiHIMyMy mepe-
MIIIEHHIM y HalPSAMKY 0 MiHIMyMy ycepeanHi obmacti oomexens. s wmiel mpo-
neAypu HeoOXiTHI HACTYITHI KPOKH:

1. 3HaiiTi HAUTIPIIY TOYKY CUMIUICKCA (,, 3 HaHOLIbLIIMM 3HAUCHHSIM (QYHKIIi
ﬁzi (puc. 1).

1#m

2. CpoGyBaTu 3MICTUTHUCS BiJl TOUKH (, W OJEPXKATH IIPU HBOMY TOUKY (,

W(q) i3Haiin nentp ¢, immmux k-1 Touox q, =

BiTOOpaKeHHSIM TOYKH (,, BIHOCHO TOYKH (,, BUKOPHCTOBYIOUH KOC(iLieHT Bi-
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nobpaxenHst o = 1,3, 1o MoxxHa 3amucaty sk q, = (1+o)q, —oq,,-

3. Skmo ToYka (, € MPHIYCTUMOIO, TO
00YHUCITIOETHCST 3HAYEHHS (QYHKII B I TOYIN
W(q,) i nopiButoerbest 3 W(q,, ) — HaliOLib-
UM 3HAYEHHSAM GbyHKIii. Sxmo
W(q,)>W(q,,) T00TO «ripme», HDX Haiibi-

m

JIBIIIe 3HAYEHHS, OTPUMaHe paHimie, abo He BH-
KOHYIOTbCSI OOMEXKEHHS, TO TOCTIIOBHO TIepe-
BIPSIFOTBCSL TOYKH ,;,{ 5. » SIKI € OIIDKYE 10

Pucynok 1 — Cxema monryky HOBO{
TOYKH: 1-3,m — eeMEHTH CUMILIEe-
Kca, m — Halfripima #oro To4ka, 3 —
1eHTpa q,: LIEHTP CUMILIEKCa, T, I, I, — BapiaH-

- - - TH HOBOI TOYKH
q, =(1+B-o)q, —p-odq,,

. v 2 3
ne B mocmigoBHo npuiiMae 3Hauenus f3,,B;,B;,... PekomeHnnoBaHe 3HaYeHHs

By —Bix 0,5 mo 0,8. Skmio mpu HFOMY HE BAAETHCS OACPIKATH HOBY TOUKY, CIIiJ 3a-
Opatu (,, i3 CHMIUIEKCa i IOBEPHYTHCS HA KPOK 1 3 MEHIIINM CHMILICKCOM.

Skmo W(q,) < W(q,,) To Touka (,, 3aMIiHSETbCS HA TOYKY (, , IOTIM TOYKA
i 3HaueHHs (YHKIIT KOMIUIEKCY 3HOBY YHNOPSIKOBYIOTHCS 1 TPOLEC IMOBEPTAETHCS
Ha Kpok 1.

ITpu nepeBipi 301>KHOCTI METOLY BUKOPHUCTOBYIOTHCS: CEpEIHE KBApATHYHE

BIZIXWJICHHS G JUIS K 3Ha4eHb QYHKINT i MaKCUMajbHa BifcTaHb d MiXK JBOMa TOY-
KaMU KOMIUICKCY:

k = 7 k
LGS S ST S
p k kg

Benmnunnu 6 i1 d nepeBipsitoThest Ha 30DKHICTB. SIKIIO 1i 0OMIBI BEMYMHU 10-
CHUTb Malli, TO pOoLE/Aypa MOIIYKY MiHIMyMY 3aKiHUy€eTbCS. Y TPOTHBHOMY BHIIaJI-
Ky HEOOXiJJHO TOBEPHYTHCS HA KPOK | 1 IOBTOPUTH MPOLEAYPY.

Bubip k=2n1i a=1,3 € emnipnunum npasmioM. [lepiie 3Ha4eHHS 4aCTKOBO
3aro0irae mepeguacHOMy CTHCKOBI Komiuiekcy. KoediieHT BimoOpaskeHHs o> 1
JI03BOJISIE KOMILJIEKCY PO3LIMPIOBATHCS 1 NepeMillaTics B IOTPIOHOMY HarpsMi.
IMepemimenns Bix Toukw ¢, 10 HeHtpa (, (auB. puc. 1) CTHCKAIOTh KOMIUICKC.

ToMy KOMIUIEKC MOXE IMEpEeMIIIaThUCs YCepeauHi MPHUITYCTHMOI 00JacTi Y3IOBXK
TPaHUIb | OOTMHATH KYTH B MICISIX TIEpETHHAHHS 0OMEKEHb.

Onucanwnii anroput™ peanizye nmporpama MKE-D moBoto Fortran.

Bymu po3poliieHi pexkuMu HarpiBaHHs JUTsl BUTUIABIsTHHS BB 13 KopITyciB cHa-
psaniB. Po3ouska mux meraneit Ha CE mokazaHo Ha puc. 2, 3. Ha Tux ke pucyHkax
MpHUBeIeHa CHCTEMa KOOPAWHAT, BHKOPUCTOBYBaHa Ha Tpadikax. [ToTyxHICTh Ten-
JIOBOTO TIOTOKY ( 3aJa€ThCs, BIAMOBIAHO, ¥ 18 1 16 Toukax B OCLOBOMY Hampsmi
MOTIEPEYHOTO Tepepi3y aerani (puc. 2,3) 1 3MIHIOETBCS MK HUMU 3a JIIHIHHUM 3a-
KoHOM. OCKIIBKH BIUIMB MapaMeTpiB ONTHMI3allii, SIKi 3aJal0ThCS B CyMIKHUX TOY-
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Kax, Ha PO3MOJI TeIia B TNl BiAPI3HIETHCS HE3HAYHO, JIJIST MPAKTHIHOTO BHKO-
PHUCTaHHSA CIIiJ] yCepPEeIHUTH 3HAUCHHS mapameTpiB. Lle nocsraeTbes BBEACHHAM QY-

n-1
HKLiT ontuMizauii y ¢popmi W, = w(q)+ 62‘|qi —qH| , € & — EMITIPUYHO BCTaHO-
i=1
BIIOBaHWH KoedimieHT. OOMexxeHHS 3a Temreparyporo aiast BP MoxyTs ycraHoB-
JIFOBATHCS Ha CTUKY BHIUIABIIIOBAHOI PEYOBHHH 1 CTaJM 200 [UIS BCi€l KOHCTPYKIIIi B
aiomy.
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PucyHok 2 — Po36uska kopmyca OD—412 Pucynok 3 — Po36uBka xopmyca YbP—412b
3 BUIUIABJIIOBAHOIO peuoBUHO0 Ha CE 3 BUIIJIABIIIOBaHOIO peuoBuHo0 Ha CE



OnTumizauist HarpiBanus geranaeit O®—412, O®—415.

Onrumizanis HarpiBaHHs NOJIATAa€ B MiHIMI3alil BUTpAT eHeprii Ha HarpiBaHHs
nerani. OdMmexxeHHs 3a TeMneparypoto it BP — 81-190 rpan. — ycTaHOBIIOETBCS
Ha CTHKY BUILIABIIOBAHOT PEUYOBHHH 1 CTAJIH.

Tpusanicte HarpiBanus aetani Od—412 npuiinsra 90 c. Ha puc. 4-6 npuse-
JICHUH PO3MOAIT TeMIIEpaTypH B MONEPEYHOMY Iepepisi JeTali, po3Ioail B 0ChO-
BOMY HaIIpsIMi ITOTY)KHOCTI HarpiBaHHs1 OOKOBOI ITOBEpXHi, TeMIepaTypa Ha 30BHi-
IIHI} OBEPXHI AeTaji, TeMneparypa Ha CTHKY CTajll 1 BHIUIABIIOBAHOI PEYOBHHU.
Jani npuBeneHi Ui MOMEHTY 3akiHdeHHs HarpiBaHHs B 90 c. Burpatu eneprii
cxnaiy 304,5 kJIk, noTyxHicTs HarpiBaHusg — 3,38 kBT.

Ha puc. 4, 5 npuBezneHi pe3ynbTati onTuMizanii HarpiBanus gerani OD—415:
PO3MOIUT TeMIIepaTypH B TOIIEPEYHOMY II€pepi3i AeTali, po3MoAia HOTYKHOCTI Ha-
rpiBanHs. [laHi npuBeneHi U1 MOMEHTY 3aKiHYGHHs HarpiBaHHs. TpuBaiicTs Ha-
rpiBanHs cxiaznae 140 c. Burparu eneprii — 330,2 x/[, MOTYXXHICTh HarpiBaHHS —
2,36 kBrT.

OnTumizauist HarpiBanus gerani YbP—412b

Onrumizanis HarpiBaHHs NOJIATAa€E B MiHIMI3allil BUTpAT eHeprii Ha HarpiBaHHs
netani. OOMexeHHs 1Mo Temmeparypi 88-170 rpan. nie Ha CTHKY BHIUIABIIOBaHOT
peuoBuHH i ctanu. TpuBanicts HarpiBaHHs npuidHsTa 15 c. [Tpnbanzno yepes 30 c.
TTiCIsl 3aKiHYCHHS HArpiBaHHS TeMIiepaTypa Ha cTuky BP i cramm jgocsrae makcu-
MyMY, TOMY pO3MOJiI Ha cTHKY BP i cTanu ciij KOHTpoIroBaTH B MOMEHT 4dacy 45
C. 3 MoYaTKy HarpiBaHHs. TeMmrieparypa Ha 30BHIIIHIN TOBEPXHI AeTaji HE JIMITY-
€Tbesl. [10Ty)XKHICTB TEIJIOBOTO IIOTOKY HA ITOBEPXHI JieTalll 3a1a€Thes B 16 ToUKax B
OCHOBOMY HaIPSIMKY (IHB. pUC. 3) 1 MIHSEThCS MK HUMU 32 JTIHIHHAM 3akoHOM. Ha
puc. 7-9 npuBeneHMi po3NOAIA MOTY)KHOCTI HAarpiBaHHS Ha 30BHILIHIH MOBEPXHI
JIeTalli B OCOBOMY HampsiMi, PO3IOIiJI TEMITepaTyp Ha 30BHIIIHINA MOBEPXHi JeTali,
Ha CTHKY CTaJli 1 BUIIIABIIOBaHOI PEUOBHHH, Y MONEPEYHOMY mepepisi nerani. Bu-
Tpath eHeprii ckiamu 287,6 kI, MoTyKHICTh HarpiBanas — 19,2 kBT.

VY BUNazAKy BBEAEHHS JOAATKOBOTO OOMEKEHHS 32 TEMIIEPATYPOIO ISl BCHOTO
o0'emy nerani B 170 rpan. HeoOxinHa temmepatypa 88 rpan. Ha ctuxy BP i cramm
JIOCSITAa€ThCA JIMIIE TIcs BOX BKIIIOUEHb iHAYKTOpa — y MoMeHTH dacy 0-15 c. i
45-50 c. Ha puc. 7, 10 npuBeneHnii peKOMEHIOBaHUH BapiaHT HarpiBaHHs, O0Y-
JIOBaHMI HAa OCHOBI ONTHMAJIFHOTO PO3PaxyHKY IPH OOMEXEHHI 3a TeMIEepaTyporo
quist nerani B 170 rpax. 3aransni BUTpaty eHeprii cknamu 351,9 k/Ik, NOTyXHICTh
HarpiBaHHs — 17,6 kBrT.

BucnoBku. Byno npoBeneHe MOCHTIIKEHHS TEIUIOBOTO CTaHy JeTalel y BU-
sl TT oOepTaHHS TP IXHBOMY HarpiBaHHI IHAYKIIHHO-HAarpiBaJlbHUMH IIpH-
CTPOSIMH JUIsl BUILIABIISIHHS 3 HUX PEYOBHHHU 3 METOIO ONTHMI3aLlil TEXHOJIOTTYHOTO
HpoIecy.

Pesynpratn po3paxyHky peraneit taiy O® nokasaiy: Ha IOYaTKOBOMY eTari
HeoOXiJJHE 10/JaTKOBE HarpiBaHHS JOHHOI YaCTHHH JETall, IKE MOXKE 3HIKYBaTHCS
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CoIMKE-D F-524

Pucynok 4 — Po3mozin temmiepatypu B monepeqHomy nepepisi gerani O0—412

TIpU ONTUMAIBHOMY HarpiBaHHI TpuBaiticTio 90 c.(a) i merami OD—415
IIpH HarpiBaHHI TpuBaiicTio 140 c. (0) y MOMEHT 3aKkiHU€HHS HarpiBaHHs, Tpal.
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PrcyHOK 5 — PeKoOMeHI0BaHMiT O30T IOTYKHOCTI HarpiBamus q [KBT/M’] Ha 30BHimTHIiT
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PucyHok 6 — Po3noztist TeMnepatypy Ha 30BHIIIHIN MOBEpXHi (a), Ha cTUKY cTayu i BP (0)
nerani O®—412 npu tpusanocti HarpiBaxus 90 c., rpan.

KB%:MQ' 7 5% [ E

4001
>< E/Tz

3008 .\
\\

100 \
\ A
1 2 4 6 8 10 12
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OObmexeHHs 3a TeMnepartypoio B 170 rpaz. xie Ha cTuKy cranu i BP
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Pucynok 10 — Po3monin TemriepaTypu Ha 30BHIMIHIHN TOBEpXHi (a),
Ha cTUKy ctaid 1 BP (0) nerami YBP—412b.
O6bmexeHHs 3a Temnepatypi B 170 rpaa. i€ mo BcboMy 00’ €My metani
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B Mipy BHIUIABJISIHHS pe4OBUHHU. [IpU 1IbOMY JOCSATA€THCS PETVIAMEHTOBAHUH ISt
JAaHUX JeTayell inTepBas Temreparyp 81-190 rpam., nmpudomy pi3HUIS TeMIepaTyp
Ha 30BHINIHIA MOBEPXHI JETai Ta HA CTUKY CTaJi i BUILIABIIOBAHOI PEYOBHHU HE
nepesuiirye 10 rpap., 110 A03BOJISIE JIETKO KOHTPOJIOBATH MIPOLIEC BUTLIABIISIHHSL.

PesynpTatn po3paxynky nerani YBP-412b mokazamu: nmpu pekoMeHI0BaHOMY
0OMEeXEeHHI TeMIlepaTypu 30BHINTHKOI MOBEpxHi getam B 170 rpan. y mporeci of-
HOKpaTHOTO HarpiBaHHS HEOOXiHa MiHIMalbHa TeMIieparypa 88 rpan. Ha CTHUKY
CTaJTi ¥ BUILIABIIIOBAaHOI PEUYOBHUHM HE MOXe OyTH oTpuMana. [Ipu HarpiBaHHi 30B-
HIOTHROI MOBepxHi getam 10 210 rpax. gepe3 60 c. micis MoYaTKy HarpiBaHHS Ha
cTUKy ctanu 1 BB 3a0e3nedyerbest TeMmeparypa, HeoOXinHa Uil BUIDIABJISTHHSA. Pi3-
HUIIS TeMITepaTyp Ha 30BHINTHIN MOBEpXHi JAeTali i Ha cTUKy cTanu i BP Moxe mo-
csaratu 150 rpax., ogHaK IPOTATOM 45 ¢. MPAaKTUIHO BUPIBHIOETKCS, IO 3a0e31edye
MOJKITUBICTH KOHTPOJTIO TEXHOJIOTITHOTO MPOIIECY.

OTpuMaHi BapiaHTH PO3PaxyHKY MOTY)KHOCTI ITOYATKOBOI CTaii HarpiBaHHS
JTAIOTh MIICTaBU JJIs1 CTBOPEHHS peaTbHUX 1HIYKI[IHHO-HATPIBAILHUX MPUCTPOIB.
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PA3BOPKA IIPECCOBBIX COEJJMHEHW C TIPUMEHEHUEM
TEPMOBO3JIEVCTBUSA

V crarTi onvcaHuii crnocid po30HpaHHs MPECOBUX 3'€AHAHb KOHCTPYKIIH THITY Bajl-BTYJIKA, KU CKIIaAA€ThCS
3 omepaiif HarpiBaHHs 3'€THAHHS Ta HACTYITHOTO IIBUJIKOTO HOr0 OXOJODKEHHS PiIKIM a30TOM.

In the article the press junctions disassembly method of a type the shaft-cartridge is described. The
method consists of heat of junction and quick postcooling by liquid nitrogen.

AKTYaJILHOCTH TeMbl. [13BecTeH crioco0 pa30opKH MPECCOBBIX COCAMHEHUH
JieTallei THIa Bal-BTYJIKa, BKJIIOYAIOIINK Oreparuy OBICTPOrO HarpeBa BTYJIKH 10
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