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TexXHONoOrmn HanmnaBKu

B HacTosllee BpeMs pa3paboTaHO 4OCTAaTOYHO MHOIO
cnocoboB HannaBku C LENbI0 BOCCTAHOBIIEHNSI FEOMETPUYECKUX
pa3sMepoB U IKCMSiyaTauMOHHbIX CBOUCTB NOBEPXHOCTHbIX
CIT0€EB N3HOLLEHHLIX AeTanen MalluH N MEXaHU3MOB, a Tak Xe
N3roTOBfIEHNA HOBLIX AeTanen n NHCTpyYMeHTa C 3a4aHHbIMU
CInyXebHbIM CBOMCTBOM MOBEPXHOCTW. Kaxabin 13
CYLLIECTBYIOLLIMX CIOCODOB MMEET CBOMU MPENMYLLIECTBA U
HeOoCTaTKKU, KOTOPble XapaKTepusyrTCcAa KOHKPETHbIMU TEXHUKO-
9KOHOMUYECKMMIN NoKasaTenamMmu, onpegenaowmmm
adopekTuBHbIE 06NACTN NPUMEHEHNST PEHOBALIMOHHbIX
TEXHOMNOMMN.

OgHako HM OAWH N3 CYLLIECTBYIOLLIMX CNOCODOOB HanmnaBKu He
SIBNSIETCS YHMBEPCAlibHbIM, @ CBOMCTBA HannaBJIEHHOrO Cros
Oaneko He Bcerga yaoBneTBOPSIOT COBPEMEHHBIM TEXHUYECKUM
TpeboBaHMAM 3KcnnyaTaymn getarnen MmawmH 1 MEXaHN3MOB.



PyHKUUOHANbHOE
HaszHa4YeHUe HannaBKW

CoBpeMeHHble TpeboBaHUsA, NpeabsBNSEMbIE K 9dKcnnyaTaumu
TEXHUKN XapaKTepu3yrTCs YXXeCTOYEeHNEM YyCnoBuUn paboTbl AeTaneun
MaWwnMH W MEeXaHW3MoB, 4TO obycnaBnmBaeT HeobXOoOAMMOCTb
NOBbILLEHNSA yHKLMOHaNbHbLIX (Cny>XebHbIX) CBOUCTB
NOBEPXHOCTHOrO Crios.

Pecypc paboTbl U  HaOexHOCTb JeTarnen  onpenenseTcs
doyHKUMOHANbHLIMN CBOUCTBAMM NOBEPXHOCTHOIO CII0S

®OyYHKUNOHANbHbIM Ha3Ha4YeHWEeM MOBEPXHOCTHbLIX MOKPbITUA SABMSAETCS
co3gaHne 3afaHHbIX 3JKCryaTauMoHHbIX (CIyXXeOHbIX) CBOMCTB C LENbH
yBEJIMNYHEHNA pecypcCa pa6OTbI ,EI,eTaJ'IeI7I MallnUH, MeXxaHN3mMoB N HAOAEXHOCTU
npun 3KCnJiyatauuun.

TpaguUVOHHbLIE TEeXHOJSIOTMM HaHEeCEeHUA MNOKPbITUA (HansaBKku) He
NO3BOJIAKOT 3HAYUTESNIbBHOIO  YNYYHLUAUTb JKCrJtyataunoHHbIE CBOMUCTBAa

NOBEPXHOCTHbLIX CJyioeB C TNpuMeHeHnemM TpaanLunNOHHbIX TEeXHOJ10rnmn
HarJiaBKW.



Buabi
PYHKUMOHANBbHbLIX MOKPbLITUU

DyHKUMOHarbHbIE BUAbI NOBEPXHOCTHbIX
NOKPbITUM:

1. TepmobapbepHble
2.2KaponpoyHble
3.2KapocTtounkue

4. XnagocTtonkue
5.Koppo3noHHoCcTOMKME
6./13HococTOonKME

7. TpnboTexHnyeckme



TpaAULUMNOHHbLIE
TeXHOJIONMU HarnJaBKWn

K TpagnUMOHHBIM TEXHOMNOIMMSIM HanmnaBKN OTHOCSTCS:
-['a3oBasi HannaBka,;

-OneKkTpoayroeas HannaBka;

-['lnasmeHHas Hannaeka;

-NHaykunoHHaqa HannaBeka

-ONEeKTPOHHO-y4YyeBasa 1 gpyrue.

Tpa,EI,I/ILI,VIOHHbIe TEXHOJ10TNNA HalrJiaBkKn HE YOOBJ1IETBOPAET
COBpPEMEHHbIM TEXHUKO -9KOHOMWYECKNM Tpe6OBaHVIeM
NMPOMbILWITEHHOCTN. B HacTosiwee BpeEMA B TEXHOJIOTNMYECKU
Pa3BUTbIX CTpaHaxX HaAYNHaeT TNPUMEHATBbCA TEXHOJ10INA
na3epH0|‘/’| HarnrmaBKn, KOTOpad 3aMeHdAeT U [MNOCTEeNneHHO
BbITECHAET TPaANULUUNOHHbIE TEXHOJIOTUN HAlJ1aBKMW.



[lpenmyLLecTBa
TEeXHOSIOrMu nasepHoun HansnaBKu

Mo cpaBHEHWIO C TPaAULMOHHBIMM  TEXHOMOIMAMW HamnmnaBkM  NasepHast
HannaBka obnagaeT cneaylownuMM NpeMmyLLecTBaMu:

1./AmeeT ynyJdleHHble 3KChnyaTauuoHHbIe CBOWCTBA HammaBNeHHOro Cros:

XXaponpouyHble, XapocTounkue, KOPPO3NOHHOCTOWKME, N3HOCOCTOMKUNE,
TpnboTexHn4eckne, TepmobapbepHble
2.I'losgonder CcoxpaHuTb NpPeun3moHHbIe reomeTpuyeckme pasmepbl

Hannaensiemon geTanu B Mnone Aonycka.

3.Bbicokasg TO4YHOCTb OO03NPOBKU NOroHHOM QHEPINMN NO3BOJIAET NOJIYYUTb
MNWHMallbHbI€E 30Hbl TEPMUNYECKOIO BITUAHNA

4.MnHuManbHoe 3HadeHne  Koadb(puUMEeHTa nepemelurBaHunA MO3BOSISET
NoONy4YnTb 3adaHHble QYHKUMOHaNbHble CBOWCTBA B MNEepBOM HarnnaBfIEHHOM
clioe TONWMHOW HECKONbKO OEeCATKOB MUKPOH

5.Bbicokoe 3HayeHne  KoapduumeHTa  COCpedoTOYEHHOCTUM  Na3epHOoro
MCTOYHMKA JHEeprum no3BonsieT MUHUMU3NPOBATL OOBbEM HannaBnNsiEMOro
Banuka.



OnpepneneHue TepMunHa
«HanmaBKa»
» FTOCT P UCO 857-1-2009 Csapka v

POACTBEHHbLIE MPOLECCHI.

Cnosaps. Hactb 1. NPOLECCbHI CBAPKA
METAJIJ10B

* TepMUHbI N onpeaeneHns

n.3.1.3 HannaBka (cBapkown). co3gaHune
CBapKowu cnos MeTtanna Ha getanu ang
Nony4yeHnsa xenartesribHblIX CBOUCTB UM
pa3MepoB



OMNPEOEJIEHUE TEPMUHA
TeXHOsIOrms na3epHowu

HalJiaBKMA

[OCT P 2021,/l1azepHasa HannaBka
MeTannmyeckumn martepuanamu. TepMuHbI
n onpegeneHnd,ctatba 2.5

JlazepHass HannaBKa.co3gaHue rasepHou
CBapKown Ha obpabaTbiBaeMon NOBEPXHOCTU
criost MeTanna ans noslydeHus xxenaembix
CBOUCTB 1N pa3mMepoB



dusnyecKkme oCHOBbI TEXHONMONMn
rla3epHoON HarnslaBKU

B oCHOBe TeXHOOrM4yecKkoro npowecca
nasepHoOn HanmnaBKN ABNSAETCA TEMNOBOW
9P eKT HarpeBa HanmaBo4YHOro Mmatepmana
00 TeMnepaTypbl NNaBneHna u
nocnegywouiero, opmMmpoBaHuns
NOBEPXHOCTHOrO Criod NyTeMm
Kpuctannusaumm BaHHbI pacnasa.



TexHonormm nasepHoW HanmnaBKu

B Hacrosmiee Bpems pa3paboTaHbl M BHEJAPEHBI B
IIPOMBIIIJIEHHOCTH CIEIYIOIIE TEXHOJIOTUH
HaIIaBKA HENPEPBIBHBIM JIY4OM JIa3epa:

1. Texnomorum ra30MoOPOIIKOBOU JTa3€pPHOU
HarmaBku-1' TIJIH.

2. TexHOoJIOTus BBICOKOCKOPOCTHOM Ta30IOPOIIKOBOM
nazepHou HaruiaBku-BI'TIJIH.

3.TexHonoruss Ja3epHOM HaMJIABKU IIPOBOJIOKOM-
JIHII



PyHKUUOHaANbHaA cxemMa
ra3onopoLUKOBOU Na3epHOU HansMaBKU
(noga4vya nopoluka cOOKy)

—— Jla3zepHbin nyy
Laser beam

, CBapo4yHas BauHa
/ Melt pool
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/ / CeapHOM LWOB
Conno Welded track

Powder nozzle

OCHOBHOMW

Marepuman
SrUb‘)tfa:.e

30Ha TennoBoro 30Ha pasxnxeHus
BNVNAHNA Dilution Zone

Heat Affected Zone
Cxema nodayu 2a30rnopowKogoao cocmaea cboKy rnpu riazepHol Harisiagke
LaHHas mexHu4Yeckasi cxema ucmopu4yecku bbira pearnu3oeaHa rnepeou



PyHKUMOHaNbHasa cxemMa KoakcuasrbHOW
ra3onopoLLKOBOU Jfla3epPHOU HamnmMaBKU

Mopowox
M 3aU{MUTHLIM ras NazepHwii nyy
Powder & shield gas Laser beam

3aUWMTHBIA
rai
Shield Gas

CBapouras sBaMHa
Melt pool

- / CBapHO OB
Crpysa nopouwika v wWelded track
Powder jet -

CDyHKL{UOHaJ'IbHaFI cxema KoakcuarsibHou 8830ﬂOpOLUKOGOL7 J'Ia3epHOL7 HariraeKku



TexHonorna nasepHou HannaBKW
NPOBOJIOKOW

MexaHu3m nogaum
NpoBONOKW

. NlazepHbin nyy

CBapquan BaHHa

Mposonoka

HannaBneHHbIN BanukK

30Ha TEPMUYECKOro BINAHWA

30Ha

P cnnasneHus
OcHoBHOW MaTepuan




NNazepHas HannaBka
C aKcmanbHOW nogadn MNpOBOSIOKA

—_—




[lpenmMyLLecTBa
TeXHOJSIOrMun na3epHOU HanmnaBKU

[lo cpaBHEHUIO C TPaAULMOHHBIMM TEXHOMNOIMMSIMW HanmnaBkM fasepHas
HannaBka obnagaeT cneayroWUMN NPenMyLLIECTBAMM:

1.AmeeT ynyulieHHble 3KcnnyaTauMOHHbIE CBOWCTBA HanfiaBrneHHOro
cros:

2.[Mo3BoNAeT COXpaHUTb MPELM3NOHHbIE TeoMeTpuYeckne pasmepbl
HannaBnNsemMon getanu B Nofie Aonycka.

3.Bbicokag TOYHOCTb A03UPOBKUA NOrOHHOM SHEPIMN NO3BOJIAET
noJsiyvynTb MMHUMaAJlibHbl€ 30Hbl TEPMUYECKOIO BJITNMAHUA

4.MnHMManbHOE 3HayeHue KoadopumumeHTa nepemMeLUnBaHnA
NO3BOMNSET NOSyYNTb 3afaHHble (PYHKUMOHArbHLIE CBOWCTBA B MNEPBOM
HansiaBneHHOM CJfioe TOJSILLMHOMN HECKONBLKO OEeCATKOB MUKPOH

5.Bbicokoe  3HaudeHue KoadbdunumneHTa COCpenoTOYEHHOCTH
Nas3epHOro WUCTOYHMKA 3SHEPrum no3BOSiIseT MUHUMU3MPOBATb OOBLEM
HannaBfssieMoro Baruka.



OCHOBHbIe TexHn4YeckKkume
XapaKTepPUCTUKHN
fla3epHOUN HanMaBKU

TexHonorna nasepHoOWM HanMaBkM MO3BOMSIET HaMNaBnsATb Ha
NOBEPXHOCTb pPasnuUyHble cTann U CnnaBbl: KOHCTPYKUWMOHHbIE CTanw,
XKaponpo4Hble crnnaBbl, TBeEpAble CMMaBbl, MeETaNNoOKEPaMUKy U
ObicTpopexyLume.

OCHOBHblE TEXHUYECKME XapPaKTeEPUCTUKN.

[Tpunyck Ha nocrenyrLLyo MexaHNn4eckyto obpaboTky......... < 500 MKM
TBepOoOCTb HANNaBnNseMoro cnos (perynmpyeTcsl) ........ .... 0o 60 HRC
TBEepOOCTb HaNaBIAeMoro cros TBepAbIM CrfiaBoM. ........ no 72 HRC

[TponsBoanTENLHOCTL STAa3ePHOM HanMaBKkM (Ha NSIOCKOCTH)
=(0.4 kr/yac-kBT1 (ana ny4ya nasepa mowHocCTbo 1 KBT)

AOresMoHHOe B3anMoaeNCTBME HanNsiaBfIEHHOro Criod
C OCHOBHbIM MeTanmnom MeTanyprMyeckoe................... > 360 Mla



HepocTaTKn
TeXHONMOrum na3sepHoun HanmnaBKu

1. Bbicokasa ctoMmocTb 1KBT MOLWHOCTU Ny4a nasepa

2. Hn3kaa nponsBoanTENbHOCTL Jfla3epHOU HanfaBky =
0,4kr/yac -1 kBT mowHOCTHK ny4ya nasepa

3. Bbicokass TexHornormdyeckass cebecTtoMmocTb Mo
CpaBHEHUO C AOyroBon HannaBkon Ha 1kBT mMowHoOCTM
nydva nasepa

4. XXECTKMM TEepMUYECKUN LUK NpMBOOUT K TMOTepe
TEXHOMNOMMYeCKoN MPOYHOCTM HanMaBndemMoro crios wu
obpa3oBaHMiO TpeLLnH



TepMU4YeCckun nasepHOU HanfaBKu




TepMnyeckmu nasepHou
HanmnaBKW

 XapakTepHbIA BUJ TEPMUYCCKUX IUKJIOB B 3AaBUCHUMOCTH
OT BH/IA MOBEPXHOCTHBLIX HCTOYHUKOB HArpeBa:

1 — TepMHYECKHIl IIMKJI JIA3€PHOT0 HCTOYHHUKA HArpeBa;
2 — TepMUYeCKUI HUKJI MJIA3MEHHOI0 HCTOYHMKA HArpeBa;
3 — TepMHUYEeCKHI HUKJI JIEKTPOAYrOBOr0 HArpeBa;

4 — TepMHUYECKUI MUK HHIYKIIMOHHOI0 HCTOYHUKA
HAIrpeBa;

D — TEPMUYECKUI HUKJ HCTOYHMKA HArpeBa NMpH
IJIEKTPOIIIAKOBOM CBapKe.

I'me, T, — TemMneparypa njiaBjaeHus;

T, — HavaabHasA TeMmeparypa MeTaJlia.
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JlazepHbIN PpOOOTU3NPOBAHHLIU
komnnekc TruLaser Robot 5020 ans
HanmaBKU
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Po6oTt mogenu KR60 dompmbl KUKA ¢ naHenbto ynpaBrieHnsa KRC2

Pabo4asi 30Ha 2040 mm
TOYHOCTb <z 0,05 mm
NOBTOPEHUS

onepaummn

[py3onoabeMHOCTb |60 Kr

Bec BmecTe € 915 kr
CUCTEMOW

ynpasneHus




JlazepHagqa HannaBka NpPoOBOJIOKOU
Basia HarHeTaTensd rasonepekadnBaroLlemn
ctaHumm AO «[TA3IMNMPOM»




[MbpugHble
TeXHONMOrun na3sepHoun HanmnaBKu

* M'nbpupgHble TeEXHONOrMU-TEXHONOIMYECKNE NPoLECChl, NPK
KOTOpPbIX 30Ha 06paboTkn dhopmupyeTcs noa
OAHOBPEMEHHBLIM BO34ENCTBMEM OBYX U Bonee MCTOYHUKOB
QHEpPrMn(NpUHUMN  UHTEerpauum OeNCTBUS  UCTOYHUKOB
9HEPrMn B NPOCTPAHCTBE U BO BPEMEHMN)

« 'MOpmnaHaa TexHonorna rasepHoO-AyroBOU HanmaBKU-
TEXHOMNONMYeCcKnn npouecc npu KOTOPOM HamnnaBnaeMbin
BanuMK doopMmpyeTca npu OAHOBPEMEHHOM OEeUCTBUKN Nny4va
nasepa n anekTpudeckon ayru



['ubpuHas TeXHOJOTHUS Ja3epHO-AyroBoi HariaBku npoBojokor-I'JIIHII umeet
CICAYIOIIME TEXHUKO-DKOHOMUYECKUE MPEUMYIIECTBA MO CPAaBHEHUIO C
TEXHOJIOTMEN JIa3€pHOM HAIUIABKH:

1.YnenbHass MNPOWU3BOJUTENBHOCTh MpoOIEcca TUOPUIHOW  JIa3€pHO-TyTOBOM
HAIJIaBKM B HECKOJBKO pa3 mpesbimiaet npousBoaurenbHocts 'IJIH w JIHIT
VYnenbHas TPOU3BOJUTEIBHOCTh THOPUIHON TEXHOJIOTUU JIa3€pHOM HaruiaBku~1.2
Kr/gac*kBt

2.CHIKaeTcs KECTKOCTh TEPMHUYECKOTO IIMKJIA M COOTBETCTBEHHO BEPOSTHOCTH
00pa30BaHMs TPEIIMH B HAMJIABJICHHOM CJI0S

3.Bo mMHOTMX chydasx ruOpujHas TEXHOJOTHS JIa3epHO-AYTrOBOM HAILJIAaBKU HE
TpeOyeT CHEHUATbHBIX TEXHOJOTHYECKUX OIepaluii Tpu HaIJaBKe KOTOpPHIC
MOBBIIIAIOT TEXHOJIOTUYECKYIO IPOYHOCTH HaIIaBJICHHOTO CJIOS
NpPEABAPUTEIIBHOTO W CONYTCTBYIOIIMX  TOJOTPEBOB M MOCIEIYIOINICH
TepMOOOPaOOTKE HAIUIABJICHHOTO CIIOS



[MpenmyLiecTBa
rmopnaHon TexXHOSsIorMu nasepHown

HanmnaBKW
F|/|6p|/|ﬂ,Ha$| TEXHOIOIMNMA J1ia3epHOU HarijiaBKun YCTPaHAET

HEeOOCTaTKM TEXHONIOrMMU Jla3epHOU HarnmaBkM W NO3BOMSIET
Nony4YnTb HOBbIE KadyecTBa Onarogapst CUHEPreTUYecKomy
adpdoekTy:

1.[MoBbICUTL NPON3BOANTENBHOCTb HaMMaBku B HECKOJSbKO
pas.

2.NpousBoanTb  Hannaeky 6Oonbwnx  TonuwwuH (boree
10mM) C TBEpOOCTbIO HannaBneHHoro crnosa 6onee 60 HRC
6e3 obpa3oBaHNA TPELLUH.

3.CHU3NTb cebecToMMOCTb HamnmnaBKu.

4.CoXpaHUTb BCE  TEXHOSIOTMYECKME npemmyllecTBa
nasepHou HannaBKMW.

5.MNoBbICUTb 3KNNyaTauMoOHHbIE CBOWCTBA



TexHn4YeckKmne xapakTepucTUKu
rmopugHoOn nasepHOU HansaBKU

-nponssoauTenbHOCTb Hannaeku: (0.4-2.4)kr/vac Ha 1kBT

MOLLIHOCTU Ny4a nasepa
-TBEPAOCTb HannaBneHHoro cnos bonbwe 60HRC npwu
TOSILLIMHE HannaerieHHoro crios bonee 10MMm.(TpeLwnHbI
OTCYTCTBYIOT)

-aare3vst HannasneHHoro cnos donbwe 360ml1a

-HanodorbLlag NPoON3BOANTENIbHOCTL HarMfaBKN fiasepom
MoLLHOCTLIO 3.0 KBT paBHa 7.2 Kr/yac



[TfpakTn4ecKkue npumepobl
NPUMEeHEeHUA TeXHONOornu
rmopmnaHoun nasepHou
HansnaBKU
[opHOAOOLIBalOLLAA
NPOMbILWNMEHHOCTb



[MbpunaHaa nasepHo-AyroBas




[MObpugHaa nasepHo-ayroeas
HansnaBKa




[MbpunaHan nasepHo-AyroBas
HannaBKa




MbpuaHaa nasepHo-AyroBas
HanfaBKa




(MbpuaHaa nasepHo-AyroBas
HanrnaBKa




[MbpuaoHaa nasepHo-gyroBas
HanfaBKa




[MbpunaHan nasepHo-AyroBas
HanfaBKa




HopmaTuUBHO-TEXHUNYECKAS
ookymeHTauua Ha [ J1O4H

B TexHOJorn4yecKuil makeT NoCTaBKU T'HOPUIHON TEXHOJIOTHH JIa3€pHO-TyTOBOM

HaIUIaBKNU BXOJUT CIEAYIOIIasd HOPMATUBHO-TEXHUYECKAd JOKYMEHTAIIUS.

1.CTO- cTaHgapT opraHusauyuu. 1IokyMmeHTbl TEXHON0rnYeckme. lNMpoueccbl Na3epHoOM
0bpaboTkn matepunanos. CtaTyc, pa3paboTka, NnepecmoTp, BHECEHUE N3MEHEHUN, YYET,
MHGopMmnpoBaHME, NPUMEHEHHE.

2.CTO-cranaaprt opranusanum. J[oKkyMeHTbI TexHOIoTH4Yeckre. [ mbpuaHas na3epHo-
JlyTOBasl HAIJIaBKa IMPOBOJIOKOW HEMPEPBIBHBIM JIA3€PHBIM U3JIYUECHHUEM.
3.PTM-pykoBoasiliie TeXHUYEeCKHEe MaTepUabl. JJOKYMEHTbl TEXHOJIOTHYECKHE.
['uOpuiHas Ja3epHO-AyroBas HallJlaBKa MPOBOJIOKOM HEMPEPHIBHBIM JIa3€PHBIM U3JTYUYCHHUEM.
4. TU-TexHosoruYecKkasi MHCTPYKUMA.JJOKyMEHTBI TEXHOJOrHYeCcKue. I mopuHas ia3epHo-
JIyTOBAsl HAIJIABKA IMPOBOJIOKOW HEMPEPHIBHBIM JIA3€PHBIM U3JIYUCHHUEM.
S5.JIU-npou3BOACTBEHHAS] MHCTPYKIMSA J[OKYyMEHTHI TeXHOJIOTHUecKkue. I mopuanas
Ja3€pHO-AYyTroBasi HAIUIaBKAa ITPOBOJIOKOM HEMPEPHIBHBIM JIA3EPHBIM U3JTYUCHUEM.
6.0TK-onepannoHHasi TEXHOJIOTHYECKAs KapTa;

7.CTO-cranapt opranuzauuu. JJokyMeHThl TeXHoJornyeckue. Hepaspymaromne meroasb
KOHTPOJIS KAYECTBA HAIUIABJIIEHHBIX CJIOEB

8.I10 - mporpamMmHoOe 0OecriedeHre Ha TEXHOJIOTUI0 TUOPUIHON JTa3epHO-AYTOBOM HAaIIaBKU
IIPOBOJIOKOM.

9.MIHCTpYKIIMS IO OXpaHE TPyAa U TEXHUKE O€30MacHOCTH



3akKknw4yeHue

1.MmbpunaHas nasepHo-OyroBas HannaBka MMEET BCEe
TEXHONOIrMYEeCcKMe MpenMyLLLecTBa Na3epHON HannaBKM.

2.'mbpuaHaa nasepHasi HannaBKa, Kak peHoBaLMOHHAas
TeXHOJ10rm4, obecne4vymBaeT pecypc paboThbl
BOCCTAHOBJIEHHOU OeTasnin Ha YpOoBHE HOBOU U BblLLE

3.'mMbpugHasa  nasepHaa Hannaeka umeeT  Oonee
BbICOKYIO  TEXHWUKO-OKOHOMMWYECKYID 3PP EKTUBHOCTb MO
CPaBHEHUIO C TEXHOJIOMMK na3epHOU HannaBKu

4.I'mbpunaHas nasepHas HannaBKa No3BONAT
3HAYMTENbHO YNYYLLUNTb 3KCNIyaTauMOHHbIE CBOWCTBA
5.M'mbpuaHas nasepHas HannaBKa yCTpaHsEeT

HEOOCTATKN aAdNTUBHbLIX J1a3€PHbIX TEXHOMOMMN U B
HECKOJ1bKO pa3 MNoBblWaeT Nnpon3BoANTESIbHOCTb



6.Hebonbwine  maccorabapuTHble  pa3Mepbl WU
Manblh  BeC nasepHoro 0obopyaooBaHMA MO3BOSUIN
co3gatb  MOOWUNBbHBLIM  NA3€epHbIN  KOMIMMEKC Ans
rmopunaHon nasepHou HannaBkn Ha OCHOBE
aBTOMOOMNBLHOrO TPaHcnopTa

7.06nactm npuMeHeHuUss rMopuaHOU rna3epHOWU
HanmnaBKuU

7.1.'pokaTHOEe Npomn3BOACTBO

7.2.I'opHogoObLIBaLLlee obopyngoBaHue

7.3.HedpTegobuiBatoLLee obopynoBaHue 7
NHCTPYMEHT

/.4.'a30TpaHCNOPTHLIE CUCTEMDbI

7.5.[1BuratenecrtpoeHue

7.6.2Kene3HoO0pOXXHbIU TPAaHCNOPT

7.7.TpybHass nMpoMbILLNEHHOCTb



Cnacu6o 3a BauuMaunue!

OO0 BMI1 «JlazepHas TexHuka u TexHonornm»
Poccusa, 610042, Kupos, yn. Jlence, 27, ocouc 221
Ten.: +7(8332) 64-62-54
E-mail: techlaser@mail.ru ; www.laserintech.ru




