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Modeling the Problem of Choosing an Alternate Aerodrome Based on Artificial Neural Network

Preflight preparation of the aircraft crew is a basis of safe flight. One of the tasks to be solved during
the preflight preparation includes the choice of alternate aerodromes and specification of weather conditions on
them. In order to improve the preflight preparation, the aviation develops and implements computer-based
systems of preflight information. It is rational to include the module of choosing an alternate aerodrome in such
systems. Modern computer-based systems used for preflight planning choose an alternate aerodrome from
Airport Data. However, such systems do not always allow to choose rational alternate aerodromes. In addition,
they do not analyze weather conditions. So the problem of modeling the choice of an alternate aerodrome is
urgent. In order to solve the set task the following was done: factors influencing the choice of an alternate
aerodrome were analyzed, the model of choosing an alternate aerodrome based on an artificial neural network
(that allows to estimate the aerodrome according to factors) was developed, and stages of operation of the
module of the computer-based alternate airdrome choice were described.

The module operation consists of 4 stages and allows to more objectively estimate the condition of
factors influencing the choice of an alternate aerodrome and choose the most suitable ones.
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ABTOMaTHYHE K€PYBaHHS HEIIEPEPBHO-TIOCII1JOBHUM
IHAYKI[IMHUM HaIlJIaBJICHHSM

Po3rnssHyTO  TEXHONOTiIYHI  OCOOJMBOCTI  KEpyBaHHS  IMPOLECOM  HENEPEPBHO-IOCIIIOBHOIO
IHAYKIIITHOTO HAIUTABIICHHS 3MIIHIOIOYH KOMIIO3HIIIMHUX IOKPHUTTIB HA AETANi CLTbCHKOTOCIIONAPCHKOT TEXHIKH.
3amporoHOBAaHO CXEMy allapaTHOro 3a0e3MeYCeHHS IMPOrPaMHO-TEXHIYHOTO KOMIUIEKCY IS
ABTOMATHYHOTO KEPYBAHHS HEIIEPEPBHO-MIOCIIIOBHUM 1HYKI[ITHUM HAILJIABICHHSIM.
HelepepBHO-MOCIiIOBHE IHAYKIiliHE HANJIABJIEHHS, KOMIIO3HUiiiHe TOKPUTTS, B3a€MO3AJIEKHICTH
TeXHOJIOTIYHHUX NapaMeTpiB, IPOrpaMHe KepyBaHHSA
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ABTOMATHYHe KepYBaHHS HellepepBHO-NOCTIIOBHUM iHIYKUIIHUM HATJIABJIEHHAM

Paccmotpenst TEXHOJIOTUYECKUE 0COOEHHOCTH yIIpaBJeHUs MPOIIECCOM HETPEPHIBHO-
HOCHQIIOBaTeHBHOﬁ HH}IyKHHOHHOP’I HaIllJIaBKHU prCl’[J’IHIOH_II/IX KOMITIO3UITUOHHBIX l'IOKpBITI/Iﬁ Ha JacTtalau
CEJIBbCKOXO03IHCTBEHHON TEXHUKH.

[IpemiokeHa cxemMa ammapaTHOro OOCCICYCHUS MPOTPAMMHO-TCXHHUYECKOTO KOMIUICKCA  JUIs
ABTOMATHUYECKOT'0 YIPaBJICHUS HEMPEPhIBHO-MIOCIEA0BATEILHON HHAYKIIMOHHON HATUIaBKOM.
HelNpepbIBHO-TIOCIeI0BATeIbHASA WHAYKIMOHHASA HAIlIaBKa, KOMITO3UIITHOHHOE MOKpbITHE,
B3aMIM03aBHCHMOCTb TEXHOJIOTMYECKHX NapaMeTpPoB, MPOrPaMMHOe yIIpaBJieHHe

IMocranoBka  mpoOjemu. OgHUM 3 TOJOBHUX  HANPSMKIB  PO3BUTKY
ManmHOOYIyBaHHS € PO3pOOKa 1 BIPOBAHKEHHS 3aCc001B, K1 JO3BOJIATH MiJABUIIUTH TEPMiH
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eKCIUTyaTalii aetaneid MamuH. B ciibchbKOrocmogapchKiil TEXHIII 1€ MUTaHHS AyXKe TOCTPO
CTOITh JIJIs1 IeTaliel TPYHTOOOPOOHHUX MaIlIKH (JIeMeXU, HAKOHEYHUKH TUTYTIB, MOJIbOBI JTOIIKH
1 T.J1.), SIKI MUISTal0Th IHTEHCMBHOMY TEPTIO Ta IIBUIKO 3HOIIYOTHCS.

B cydacHomy wMammHOOyyBaHHI HAaWOUTBIT TEPCHEKTUBHUM IS TI1BUILNCHHS
eKCIUTyaTaliiHOl «JOBTOBIYHOCTI» BBA)KAETHCS METO]| BUTOTOBIICHHS OIMETANIYHUX AeTaneit
3 HAIJIABJICHUM 3HOCOCTIHKUM MOKPUTTSM [1].

[IBuaKo3HOIIYBaHI poOOYl OpraHu CiAbrOCIIMAIINH BUTOTOBIISIIOTHCS, SIK MPABUIIO, B
MacoBoMy a0o0 BeIMKOCEpIHHOMY BHPOOHHUIITBI. ToMy MeTOAM iX 3MIIHEHHS ITOBHUHHI
BiJIMOBIIaTH BUMOTaM IIbOTO BHIy BUPOOHHUIITBA: OYTH BUCOKOMPOTYKTUBHUMU 1 EKOHOMIYHO
JOUTBPHAMHU, 3a0€31euyBaTH 3aJJaHy TOBIIMHY 1 3HOCOCTIMKICTh HAIUIABJICHOTO MIapY.

AHani3 ocTtaHHIX AocaimkeHb i myOmaikamiii. HaiiOinpm mupoko Ans HaHECEHHS
3aXHMCHOTO 3HOCOCTIMKOTO IIapy Ha IMOBEPXHIO JIeTajleld BUKOPUCTOBYIOTH CIOCIO 1HAYKIIHHOTO
nariasinenns (IH). Bin mae BHCOKY NpOXYKTHBHICTH, ajie CKJIaAHHUN HEIIHIMHUN Xapakrep
npotikaHHg mnpouecy I[H 3HauHO yckmanHioe i#oro asTomarusaiiio. Kpim Toro cepen
KOHCTPYKI[iii TPYyHTOOOPOOHHMX OpraHiB ciibrocntexHikud i podounx oprasiB (PO) iHmmx
MaIllMH BEJIMKY YaCTKy CKJIaJaloTh IUIOCKi aertaii, nosxwuHa (l) skux 3HauHo (B 3-10 pasiB)
nepeBepinye iHmi radaputHi po3mipu. Tormumaa (h) Takux moeromipaux PO, sik mpaBuio,
3aJ1a€ThCs TIApaMEeTPaMK TOBAPHOTO MPOKATY KOHCTPYKINWHUX 1 jeroBaHux craieit (5-30 mm), a
mmpuna (D) komuBaethest B inTepBami 45-160 mm. Jlo Takux neraneil depe3 0OMEKEHHs 10
HOTYXKHOCTI KoMepuLiiHuX BY-renepatopiB 1 3 TOYKM 30py €KOHOMIi eJNeKTpOeHeprii
MEPEeBAXKHO  3aCTOCYBaHHA  OJHOCTOPOHHBOTO  O€3MepepBHO-TIOCIIOBHOTO  CIIOCOOY
IHAYKUIAHOTO HAIUTaBIICHHS, PU IKOMY €NIEKTPOMAarHiTHE MOoJje 1HIyKTOpa BIUIMBAE TiTHKH Ha
JISTHKY TIOBEpPXHI JIeTali, o Miyisrae HariasiaeHHo [2]. [Ipu 1boMy BpaxoBYHOUYH PO3MIpH i
reomeTpito PO, yMOBH TeIJIOBiABEACHHS BiJl MOBEPXHi BriuO Aetani no ii mupuHi pizHi. Kpim
TOrO, TpPW HAIUIABJICHHI JIOBIOMIPHHX J€Tajleii B MacOBOMY BHpPOOHHIITBI BHHHUKAIOThH
JOJATKOBI MPOOJIEMU HEMOCTIMHOCTI pO3MIpiB 1 PI3HOTOBIIMHHOCTI TPOKATy, IO TaKOXK
NPU3BOJIUTD JI0 HEPIBHOMIPHOTO HArpiBaHHS MOBEPXHi, a B MOJAIBIIOMY - JI0 T€pPETpiBaHHS
HIMXTH. 3arajbHe MOTIPIICHHS SKOCTI 3MIIHIOBAHOTO IIapy BUHUKAE BHACHTIJIOK HaKIIaJEHHS
ux ¢axropis [1, 2].

Opnak, iCHyI0Y1 Ha TaHUH Yac yCTaHOBKHU VIS IHAYKI[IHHOTO HAIlIaBJICHHS MEPEBAXKHO
po3paxoBaHi Ha CTaluil pexuM poOOTH, MpH SIKOMY HarpiBaHHS TOBEpXHI Jerani
BiJI0YBA€THCS 3 MOCTIMHOIO HAMPYTOIO 1 YaCTOTOKO CTPYMY, SIKI 3aJIe)KaTh BiJI TUITY T€HEpaTopa
crpymy Bucokoi yacrotu ('CBY) [2]. 3acoOu anst mepeMilieHHs JeTaii B MOJI THIyKTOpa
TaKOX TMPAIOITh JIMIIE B CTAJIOMY pPEXHMI 1 3a0€3MedyroTh IOCTIHHY HIBUIKICTh
nepeMilieHHs AeTani B moiii iHaykTropa. Kpim Toro B AaHuil 4ac Ha MiINPUEMCTBAX, SIKI
BUPOOJISIOTh CUTBCHKOTOCIIOIAPCHKY TEXHIKY, TEXHOJOTIYHHUNA TPOIeC 3MIMHEHHS POO0YNX
OprafiB TPyHTOOOPOOHMX MAIIUH B OUIBIIOCTI BHITAJIKIB 3MIHCHIOETHCS BPYUHY, MIPH BOMY
OTIEPATOP YCTAHOBKH MIAAAETHCS IIKIIJIMBOMY BIUIMBY, CYMYTHIX IIbOMY Tporecy (hi3undHux
SIBUII] TAKUX SIK:

- BIUIMB €JIEKTPOMArHiTHOTO TOJIsi BACOKOYaCTOTHOTO Te€HEepaTopa,

- iH(payepBOHE BUIPOMIHIOBAHHS,

- BUCOKHUH CTYIIHb 33 JUMJICHOCTI;

- HACHYEHICTh MOBITPA APIOHOAUCIIEPCHOIO MUIOBUIO (PPaKIIETO.

IlocTanoBka 3aBmanHsi. Merta poOOTH — 3ampoNOHYBaTH MPOTPAMHO-TEXHIYHUN
KOMIUIEKC JUIi  aBTOMAaTMYHOTO KEPYBAaHHS  HENEPEepBHO-NOCTIJOBHUM  1HIYKLIHHUM
HAIUIABJICHHSM 3 MOXKJIMBICTIO TIPOTPAMHO KEpPYBaTH PEKMUMaMHU POOOTH YCTAaHOBKH, IO
JI03BOJIUTh BUKOHYBATH SIKICHE HAIUIAaBJIEHHA JeTaneill Oyab-Koi IOBXHUHH 13 3MIHHOIO
TOBIIMHOIO, CKJIQJIOM Ta KOH(Irypami€ero MOKPUTTS, a TaKOX 3BUIBHHUTH ONepaTropa yCTaHOBKU
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BiJl HEOOXIHOCTI 3HAXOJAUTUCH OE3MOCEPEAHbO B 30HI BIUIUBY MOTYXKHUX €IEKTPOMATHITHUX
TOJIIB.

IlocraBnena MeTa peanizyeTbCsi WIISIXOM BHPIIIEHHS HACTYNHUX 3a/ad. aHaili3
MpoIIeCy HETMEPEPBHO-TIOCIIIIOBHOTO 1HAYKIIIHHOTO HAIUIABJICHHS, SK 00 €KTY JOCTIHKCHB,
po3poOKa (PyHKILIOHATIBHOT CXEMH Ta aITOPUTMY POOOTH NMPOrpPaMHO-TEXHIYHOTO KOMILIEKCY
JUTsS aBTOMATHYHOTO KePyBaHHs HENEPEPBHO-TIOCIIIOBHUM 1HIYKIIIHHAM HAILJIaBICHHSIM.

Bukiaag ocHoBHOro marepiajay. ['0J0BHOIO NPUYMHOIO MOSBU B HAIUIABICHOMY
MOKPUTTI HAWMEHII 3HOCOCTIHKOT JOEBTEKTUYHOI 30HH € PO3YMHEHHS OCHOBHOTO METAally B
pizkiii BaHHI TBepaoro cmiaBy. Lle BinOyBaeThCs mpu Temreparypax, OJM3bKUX 10 COMITYCY
OCHOBHOTO MeTaly, TOOTO MpH IeperpiBaHHI BUIIEC TOYKH IUIABJICHHS OCHOBH JeTalli 1
XapaKTepHO ISl HAIJIaBICHHS 3 BHCOKMMHU IIBUAKOCTSIMH HarpiBaHHs. [leperpiBanHs mpu
HAIUIAaBJIICHHI B 3aJI€KHOCTI BiJ THITy 3aCTOCOBYBAHOTO TBEPAOTO CIUIABY PI3HUM UYHHOM
BIUIMBAaE Ha CTPYKTYpY HaIUIaBJICHOTrO Iapy. Y 3arajibHOMy BHUIAQAKY JIOIYCTUMOIO
BBAXKA€THCS TaKa CTPYKTYpa, KOJIM HAIMEHII 3HOCOCTIHKA JIOEBTEKTUYHA 30HAa HE TMEPEBHIIY€E
1/3 TOBIIMHM THIAPY.

[Ipu HamnaBneHHi Ha (OPCOBAHUX PEKUMAX IICEBJIOCILIABIB YTBOPIOETHCS CTPYKTYPA,
BIJIMOBI/IHA CTajli HEMOBHOro crutaBieHHs. OCHOBY HaIUIaBJICHOTO IIapy CKJIAJAI0Th
TOCTPOKYTHI HEpPO3IUIABJICHI YaCTUHKU ()epoXpoMy, PIBHOMIPHO PO3TAIlOBaHi B KapOimHii
eBTeKTHII. Lli YaCTHHKM B NESKWX BUMAJIKAX CIYXKaTh OCEPEIKaMHU 3apOJKCHHS TPIIIMH B
YMOBax yJ1apHO-a0pa3uBHOI'O 3HOIIYBaHHS.

[leperpiBanHs NMpH HAIUIABJICHHI MOXE MPHU3BECTH JO NMPOHWKHEHHIO HAIUIABICHOTO
TBEPJOTO CIUIaBY MK 36pHAMM B OCHOBHHUI MeTal, a TaKoXK J0 3HAYHOTO 3POCTAaHHS 3€pHa
OCHOBHOTO MeTany. lle mpu3BoAuTh 10 HEOOOPOTHOTO 30UTBIIEHHS KPUXKOCTI HAIUIABICHOT
TUISTHKU. YJapHa B'S3KICTh 3HIKYeTbes B 10-15 pasiB i He BIAHOBIIOETHCS HACTYITHOIO
TepMiuHOI 00poOKor0 (HOpMamizamiero). ToMy KpuTepieM HENPHITYCTUMUX CTPYKTYPHHUX
3MiH € HasgBHICTh |V cTanii CrutaBiaeHHs 1 3pOCTaHHS JOEBTEKTHYHOI 30HH, 10 nepeBuinye 1/3
3araJibHOi TOBIIMHH HATIABJIICHOTO HIapy.

HIBuaKicTh HarpiBaHHS HAILJIABJISIEMOI MOBEPXHI 3aJ€KUTh Bif ii TemmepaTtypu. [Toku
neranbp DepomarnitHa (10 Toukm Kropi) MakcuManbHa HIBHIKICTh HArpiBaHHS JISKUTHh B
mexax 200-230 C°c. Ilicas Brpatm MeramoM (GEpPOMArHiTHUX BIACTUBOCTEH MIBHIKICTH
narpiBanust majgae g0 20-30 C°/c. BpaxoByiouw 1i 3MiHH MpPOIEC HAIUIABJICHHS MOMHA
pO30UTH Ha TPH CTAIi:

I — mHarpiBaHHS CHCTEMHM IIMXTa - MeETajl [0 TEMIIEpaTypu eJIEeKTPOMarHiTHUX
NIEPETBOPEHb;

II — HarpiBaHHS CUCTEMH IIMXTA - METAJI 10 TEMIEPATYPH IUIaBJICHHS IINXTH;

IIT — HarpiBaHHS CHCTEMH IIIHUXTA - PO3ILJIAB JI0 IIOBHOTO PO3ILIABICHHS IITMXTH.

[Tpu npomy Temneparypa HaruiaBiIoBaHOi NoBepxHi (7),,) He TOBUHHA IEPEBHUIIYBATH
BeMIUHY 1)y .. + (60-80) C°, ne (Tn. me- TemnepaTypa MIaBaCHHS TBEPIOTO CILIABY).

B poGoti [3] BU3HAaueHO BHpa3 sl PO3PaxXyHKY MHUTOMOI MOTYXKHOCTI TEIJIOBUX
JOKEpEeIT TP 1HAYKI[IHHOMY HarlIaBJICHHI.

B pobGorax [4, 5] Oyio JOCHIHKEHO B3a€MO3ANICKHICTh IMapaMeTpiB MpPOIECy
IHIYKIIMHOTO HAIUIABJICHHsS, a TaKoXX OyJ0 BHW3HAY€HO, IO B SAKOCTI (HaKTOpiB, sKi
BIUIMBAIOTh HA MPOTIKAHHS INPOLECY BUKOPUCTOBYIOTH MOTYKHICTh HArpiBaHHS 1 4acTOTY
cTpyMy Ha 1iHaykTopi. I[lpm HemepepBHO-TIOCIITOBHOMY I1HAYKIIMHOMY HAarlIaBJICHHI
JI0JJA€THCS IIBUAKICTD NEPEMIIIeHHS JIeTalll B I0JIi IHAYKTOpa.

[Ipy npoMy MBUAKICTH PYXy J€Tall B IOJII 1HAYKTOpa BH3HAYAIOTh BUXOISYM 3
HasIBHOI IIOTY>KHOCTI 1 FPaHUYHOI IHTEHCUBHOCTI HarpiBaHH.

[lomaya 1 mnepemilieHHs JeTajied B MOJdI 1HAYKTOpa Yy BHPOOHMYMX YyMOBax
3a0e3MeuyeThcs MEPEeBAKHO MNPUCTPOSIMH KOHBEEPHOTO THIYy 3 €NEeKTPOABUTYHAMHM. IX
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BUKOPUCTAHHS 3AJIEKHUTh BiJl KOHCTPYKTHBHHUX OCOOJIMBOCTEH KOHKPETHOTO OO0JaJHAHHI, a
TaKOX B1JT CITOCOOIB B3a€MO/Iii 3 1HIIIUM BUPOOHUYHM OOJIaTHAHHSIM.

BpaxoBytoui BkazaHi (hakropu Oysio BIockoHaneHo (puc. 1) anmapaTHe 3a0e3nedeHHs
ACK iHIyKIIHHIM HAIJIaBICHHSAM 3 po00TH [4] 10 SIKOTO BXO/ISTH!

- KOMIT'IOTEp Ha SKOMY 3HaxXOIMTbCS NpPOrpaMHe 3a0e3MeyeHHs I 3arajbHoOro
kepyBaHHs ACK;

- Onok kepyBaHHs Ha 6a31 MmikpokoHTposnepy ATMEGA32A-PU;

- OJIOK KepyBaHHS reHepaTopoM cTpymy Bucokoi yactotu ('CBY);

- YacTOTHHI NEepeTBOPIOBAY;

- IHOYKTOp;

- enexkrpoasuryH (E);

- Tpancnoptep kouBeepHoro tumy (TK);

- Oe3KOHTAaKTHI JaTYUKHU TeMiepatypH (1asepHi abo iHppayepBoHi).
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Pucynoxk 1 — Cxema amapaTHOTO 3a0€3MEUeHHS TPOrPaMHO-TEXHIYHOTO KOMILIEKCY
JUIsl aBTOMATHYHOTO KepyBaHHS HETlepepBHO-TIOCTITOBHUM 1HIYKLIHHUM HaIlIaBICHHAM

OOMIH TaHUMH Ta KEPYIOUMMHU CUTHAIAMH MK MIKPOKOHTPOJIEPOM, PETYJISITOPAMHU Ta
JaTYUKaMH TeMmIepaTrypu BiaOyBaeTbCcs uepes IuQpo-aHalorosi neperBoproBayi ta USB-
iHTEepdeiic.

3aBaHT@XEHHS TOYAaTKOBUX Ta poOOYMX MapaMeTpiB IMpolecy BiAOyBaeThCs
BIJIMOBITHO 0 HOMEHKJIATYPH JI€TaJll Ta IIUXTH 3 0a3u JaHUX, sIKa PO3MIIIEHA Ha KEPYIOUOMY
KOMIT'IoTepi. 3aJaeThCsl MOYATKOBA 4YacTOTAa 1 HANpyra CTpyMy Ha IHIYKTOpI, a TaKoOX
HIBHJIKICTH PYXY TPaHCTIOPTEPA.

IIpu HaaXoKEHH1 AeTani B 00JacTh HAIUIABICHHS TIOYMHAETHCS MPOLIEC HAIJIaBIECHHS
3aaHoi  JUISTHKM, JIaTYMKU ~ TEeMIIepaTypd IE€pelaloTh BHUMIPIOBAHI 3HAYEHHS 10
MIKPOKOHTpOJIEpY, SKMH BHUKOHY€ KEpyBaHHS MOTOYHMMH TEXHOJOTIYHUMH MapameTpamu
IpOLIECY HAIUIABJIEHHS, MPU HEJIOCTaTHHOMY HarpiBaHHI MO)Ke OyTHU NPUMHATE PILLIEHHS TpPO
HEOOX1/IHICTh JOJJATKOBOTO HAIUIABJICHHS, MPHU I[bOMY pPOOOYMil UK Oyjae MOBTOPEHO 3
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OUTBIII BHCOKOI HAmpyroro abo 3 MEHIIOK IIBUIKICTIO TEPEeMIIeHHS [eTali B Ol
IHAYKTOpA.

[Ipu BUHUKHEHHI MPOrpaMHOi MOMMJIKU 4YM 30010 amapaTHOro 3abe3MedyeHHs IiJ] Jac
niarHocTHYHOI nepeBipku cuctemu Ha ekpan MKII BuBoautsest nosimomnenns “ERR”, a Ha
exkpan [IK xox momuiku, omneparop MOBMHEH MPUHHATH PILIEHHS MPO 3YMHUHKY IMPOLECY,
niepe3arycK Yi BUMTPABICHHS TOMUIIKH.

BucHoBku. IIporpaMHe KepyBaHHS IIBHUJIKICTIO HEpeMIIIEHHS JeTanl B MOl
IHAYKTOpa J03BOJHUTH 3aJjaBaTH ONTHMAJbHUI PEKUM HarpiBaHHs, MOBEPXHs jAerail Oyne
IpOrpiBaTUCsA MOCTYNOBO O€3 BEIMKHX MepenajaiB TeMIepaTypy Ha Mexax o0pobisemol
TUISTHKY 1 BIATMOBITHO 0€3 3HAYHUX TepMIYHUX Jaedopmalliid, KOHTPOIb 3a TEMIICPATypPOIO
HAIUIAaBJIIEHOTO TOKPUTTS J03BOJIUTh TPU HEOOXIJHOCTI MNPOJOBKUTH a00 3MEHIIUTH
TPUBAJICTh HAIUIABJICHHS, IO 3a0€3MeUnTh TIOCTIHHY ONTUMANIbHY SKICTb TOKPUTTS 1
JIOTIOMOYKE 3aI00ITTH HAITTUIIKY €HEPrOBUTpAT.
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Kirovograd National Technical University
Automaticity keruvannya neperervno-poslidovnim induktsiynim weld

One of the main directions of engineering is the development and implementation of tools that will
improve the life of machine parts. In the agricultural machinery is very acute issue for parts tillage machines
(Lemekh, tips plows, field boards, etc.) that are subject to intense friction and wear out quickly.

In most modern engineering perspective to improve operational “longevity" is a method of
manufacturing bimetallic weld parts with wear resistant coatings.

Wear agricultural working bodies are made, usually in large or high volume production. Therefore,
methods to strengthen them must meet the requirements of the production: to be highly productive and
economically feasible, to provide a specified thickness and durability deposited layer.

Software control speed moving parts in the field of the inductor will set the optimal mode of heating
surface details will warm up gradually without major changes in temperature within obroblyayemoyi areas and
therefore without significant thermal deformation temperature control of the deposited coating will if necessary
extend or reduce the length of surfacing that will provide constant and optimal quality coating helps prevent
excess energy consumption.
induction welding, composite coating, process parameters interdependence, software
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