
oT3hIB OOI4III4AJIbHOIO OIITTOHEHTA

lsynowrua .{lrurpru AnarolrenHua

nIICCepTaqv oHnyro pa6ory IIIaxona Ceprer BuruoponrEua

(Bnr4qHue ra3oHacrrrleHHbrx cnoeB 14 orcr4lH6rx nlduor, $opuupyroquxcr qpr4

Bo3AyIrrIroM onl&fe, Ha cofiporl4BrteMocrr' ToHKoJIIlcroBbIX TrITaHoBbrx

nolysaopzxaroB ArrHaMr,rqecKr{M Harpy3KaM), npe,4craBJreHHyro Ha corrcKaHr4e yudirofi

CTEI]CHIt KAIIAIIIATA TCXHIIqCCKI,IX HayK rro cIIeqIIaJrbHocTI4

05.16.01 - <Mera.n:ronegeHr4e r,I TgpMuqecral o6pa6onta MeraJr;roB r.r crrJraBoB))

Arcmyanuuocmu meaut. B Hacroru1ee BpeMr B Pocculr HaKorrJreH AocraroqHo
6o:nmoil orrbrr nprrMeHeHrrr Jrr{croBbrx no;ry0a6pr.maroB rr3 TrrraHoBbrx c[JraBoB B

KoHcTpynqrrrix aszallfionHofi TexHuKr.r rp KraHcKofo Ir BoeHHoro Ha3HarreHrrr.

Haz6oree qacro r{crroirb3yeMbrMr4 rBJrrrorc.fi Jrr4crbr r43 cnJraBoB BT1-0,8T20, BT5-1,

OT4, OT4-1, 8T6 (BT6C, BT6u), BT23 rr HeKoropbrx npy .rx. 3ua.rzremuoe Mecro B

Texl{oJrorl4qecKoM IIITKJTe nporr3BorcrBa ruraHoBbrx Jrr4croB 3aHrrMator onepaul4lr

Qopuoo6pa^:ooanut (n qacrHocrrr ropxuefi, rennoft u xonognoii [poKarKV c

poMe)KyTorrHbrMr.r orxturarr,rz) lr nocle4yrorqeil repuuuecxoit o6pa6orxra lrrfl
o6ecneqenlrs rpe6yeuoro KoMrrJreKca ceoftcrn. llpuuen xoJro,4Har rrJracrrrqecKa{

geQopnaqua {Brsercr naz6onee elf$errlrnurrn rexHoJror[rlecKr.rM rrpo{eccoM c

SKOHOMr4qeCr(Oii rO.rK]l gpeHLrtr, Ho npr,rMeHr4M6rM Jrrrl , Ars clraBoB nr.rgroil u cpegnefi

npoqHocTu, rrMerorII'IX BbrcoKyro TeXHoJIofIrqecKyIo IrJracTrrqHocTB nprr rounarnofi
TeMleparype. cyrqecrnyrorque )Ke rexHoJrorH[ r{3roroBJreHr{r J1r4c.r'oB6rx

no.rryQa6puraroB rr3 BbrcoKofipoqHbrx rr,rraHoBbrx crrraBoB npe,4rroJrafalor npoBe.r{eHl,re

geQoptraquu [ptr rroBbrrrreHnrrx reMneparypax, lrro rpe6yer [prrMeHeHr{,

BhrcoKo3Heprerr4qecKoro 14 Aopofocrortuero o6opy4onaHr4.rr, cHr.r)Kaer roaslplquenr
r{crotrb3oBaHur MeraJrJra 3a cqer ,Heo6xoglruocur y.qaJreHlr{ He roJtbKo

TexHoJrorl4qecKofo npznycKa, Ho rr OKOTTAHLIX nJreHoK rr fa3oHacbrlleHHr,rx cJroeB.

Kpolte roro, roroBbre Ae'rufir, y3Jrbl rullr KoHclpyrrlr4rr, u3r'o faBJrrrBaeMbre r,rg Jrr{croBbrx

Tr'rraHoBbrx lo:ry@a6puraToB, .3aqacryro, qBrrrorcs cBapHbrMu. ognalco AaJreKo He

BcerAa Bo3Mo)I(HBrM r{ qeJrecoo6pasnuu nplr ocyqecrBJreHrlu ol]epaquil replrr.ruecnoii,

TepMoMexaHuqecroft o6pa60rKr,r r.r cBapKr4 -f,Brrercs [pr,rMeHeHrre sarquTrofr a.ruoc$epu
rIJIIl BaKyyMa' no3BoJrtlotql{x MIIHI4 MI43IIpOBaTB IIocJreAcTBI4t aKTIlBHofo

B3AHMOAETCTBI4' CIIJIABOB TIITAHA C IA3AMII. TAXUU O6PA:OM, AKTYANbHOCTb BONPOCA O

BJlt4 r HIlI'l ta30Hac bl tue HH blx crtodB h oKchAHblx nneHoK Ha rex HOJIof g eC t(he 11

3KCIIJIYATAIIIIOHHbIC XAPAKTEPIICTI4KI4 JII,ICTONUX NOIYQA6PI4KATOB PI3 TITTAHOBbIX



clnaBoB B paccMaTpIIBaeMoil npeAMeTHoit o6racTl4, I{ccJIeAoBaHr4ro KoTopoil nocBflLrleHa

ArrccepTaurroHHaf, pa6ora lllaxoBa c.8., He Bbr3brBasT coMHeHr4fi.

O6u4aa xapaKmepucmuKa pa6omut. flo pe3yJrr,TaraM npoBeAeHHoro

KprlTuqecKolo aHrtu3a crtequarbHofr irrrreparypbr B qacrr.r rexnoloruft [por.r3BoAcrBa

rrr.rcToB r{3 T}rTaHoBbrx clnaBoB pa3Hbrx KJraccoB, ypoBHr rrpoqHocTrr r{ MapoK c ToqKI{

spenux soprrll.rpoBaHr.rs oKclrAHrrx n,reuor fl fa3oHacb[qeHHblx cnoeB, a TaK]Ke BrrufuHIlfl.

Ha rrx MexaHrrrlecKue H TexHoJloruqecifl4e cBofrcrBa aBTopoM clenaH BBTBoA o

[pIIHrIr.{nua!'ILHofr Bo3MoxHocrrr rroBbrrrreHlr{ yKa3aHHbrx xapaKTepncrrrK 3a clrer

o6ecneqental Ha noBepxuocrlr JrlrcroB oKcITIHbIX TIJIeHoK rr ra3oHacbrllleuHr,rx cJroeB

orruua,rrnoft (pernaueuruponannofi ) TonrqrrHbr.

B pa6ore nprrBeleH xulruqecru.tft cocraB Jrrrcronrrx nolySa6prrKaroB n3

rrccJreAyeMbrx crrJraBoB BTl-0, IITMT u BT6q rr rrx roJrrrlrrna, a raKi{ce no4po6no

olrrcaua MeroALrKa Qoplruponanru na o6pa:qax noBepxHoc brx ra3oHacbrnleHHrrx

croeB pa3rr.rqnoit uy6lruu, Bx!'rroqarc Iarr e ce6s sncoKoreMneparypubrfr orxr.rr s
no:gyurnoii arrlroc(fepe c nocneAyroueii necrocrpyiinofi o6pa6ornoil rr xr{Mr4qecKr4M

TpaBneHveM, r.r MeroALrKa onpeAeJreHrrJI TojrtqnHbr oKc[AHbrx flneHoK.

B .{uccepraqurr [percraBJleHbr pe3yJlbrar;r 3Kcr]eprrMeHTilJrr,nrrx uccre4onaur.rit

rro BJrr{rHr{ro oKcr4AH6rx [.rreHoK rr ra3oHacbr leuHrrx clodg pasmunofi uy6unrr na

xapaKTepr.rcTrrKr,r MaTep[ana npu rlr4Knr.rqecKr.rx 14 ArrHaMlrqecKnx r4c[brTaHr'{x.

VcranosreHrr napaMerpLr oKcrrAHbrx nldnor lr rircoHacbuqeHnr,rx croeB'

$opurapyrolluxcf B npoqecce Bo3,qyrrrHoro onrrrra JII4croB, flo3BoJrrroufix r]oBbrclrrb

ycranocrHylo AoJrfoBeqHocrb rr yAapHyro B{3Kocrb rrrraHoBbrx JirrcroB. Brrcrasano

npeA[oJIo)I(eHLIe o IIOJIOXI,ITeJIbHOM BTIIJAHLIII OKCIIAHBIX IIJIeHOK Ha yKa3aHHi6Ie

xapaKTepr,rcTrrKr.r BcJreAcTBrre Ha.J'rLIqI4f, nperurTcTBllff .qJIr pacfipocTpaneHn.r 4ucloraquil
r{epe3 reHKy Ir Bo3HI{KHoBeHLt-rr HanprxeHrrii nporunonoroxHoro 3HaKa rro orHollreHr.rro

K BHernHeMy r4cTolrHrrKy HarpyxeHr.rr.

I{:yueHo BJlr,rrHrre ra3onacbrrueHHbrx c;rodn rr oKcHAHbrx rrreHoK Ha

TCXHOJIODIqECKYIO IIJIACTI{qHOCTb TOHITOJII4CTOBbIX TI4TAHONTTX NOIYQA6PI{KATOB, A

TaKxe Ha ycranocrHyro AonfoBerrHocrr, 14 yAapHyro Br3Kocrb cBapHbrx coeguuerurii u:
Hnx u orpeAeJreHbr orrrrrMaJrbHble napaMerpr'r [oBepxHocrHoro ra3oHacurqeHrz.a. ]Ia
ocHoBaHvr4 rrpoBe,ueHHbrx [ccneAoBaHufr ycraHoBJreH pa:lr.runrrft xapaKTep P'rrlrflHu'r

OKCIIAH}IX IIJIEHOK II IA3OHACbIIqCHHbIX CJIOEB HA TEXHOJIOTIqCCKYIO IIACTUqHOCTb

r.rccne.4yeMhrx crrJraBoB: or [oJro)KrrreJrbHoro AJr.f, TsxHuqecKofo rnrana BTI_0 lo
orpllllareJrbFroro Ar-[ cnraea BT6.r.



flpu lrcclelonaHl'rrr cBapHbrx JrrrcroBbrx coe4zuenufi ycraHoBJreHo rroBlrlreHrre
ycranocr'ofr ronfoBeqHocru n y gapnoit Br3KocrI4 30H6r repMrrqecKoro BJTI4THZ' An'
CIIJIABOB BTl-O U IITTM NPII HAJIIIqIIN PENIAMCHTI,IPOBAHHOIO TTBOHACbITIEHHOIO CJrO.f, II
OTCYTCTBI4E BTI4flHIIA HA AAHHbIC XAPAKTCPI4CTIIKI4 AJI' CIIJIABA BT6'{. B OTJIVqUC OT

ra3oHacblrueHHbrx cJroeB, xapaKTep Birults.rr[ oKcI4.qHbIX [reHoK Ha ycraJroc|Hyro

AOITOBETIHOCTb NPOTIIBONOJIO)KEH IIX BJ]I{'HZIO HA YAAPHYIO B{3KOCTb, A IIMCHHO:

oKclrAHr,re [reHKI'I cHI'IXaIor ycraJrocrHyro ,qorfoBeqHocrl 3oHbr repMr4qecKoro BJrr,rrHr r

JIIIOTOB I43 Bcex I'rccneAyeMbrx crrJraBoB' oAHaKo fioBbrlnaror yAapHylo Bt3Kocrb.

Hayunan uoeznua pa6omnz. B rpoqecce BbrlorHeH[s ArrcceprarlrroHHoft pa6o*r
aBTOpOM OnpeAeneHbr napaMerpbr Bo3nyrrrHoro orlKr{fa, flpr.rBo,4{rrlrre r soputtponanurc
Ha fioBepxHocrll JII,IcroB rr3 crrJIaBoB BTl-0 u IITTM orcz4noft nnenxr.r onrizuanrnoil
Tonrqr,rH6r, noaronxrorqefi rroB6rcur6 rrx ycTaJIoCTHyrO rorfoBeqHocrb rr yAapHyro

BS3KOCTb. HeCOrruenHo, BaxHhrM pe3yJlbraroM uccnegonarmfi tBrsercr ycraHoBJreHHa,

aBTopoM 3aKoHoMepHocrB rIoBBrIrreHI{lI ycranocrnofi AonroBeqHocrrr Jr]4croBbrx

NO;TYQA6PUTIATOB II3 BCCX UCCJICIYCMrIX CIIJIABOB [Pr4 HITNI4III,II{ HA IIX IIOBEPXHOCTII

OKCUNHOfr I]JIEHKII TAr 6C: TA3OHACbIIUEHHO|O CJIO{, TAK II B COqETAHI4II C HIII\4 IPII
ycJroBl4rr lepenana ypoBHr MI4KpOTBepAOCTT{ ne 60;ree 20 %o no cpaBHeHrrro c ocHoBHbIM

MeraJrJroM. 3rra lr Apyrue pe3yJrbrarbr pa60TBr o6ra4aror 6eccnopHoft HayqFrorr

HoB143Hoi.

Ilpaxmuuecxan 3Haqllv4ocmb pa6omot. llo;ry'renurte n pa6ore pe3yJrbrarbr

IIO3BOJII{JIII YCTAHOBI4T6 OITI,IMMbHbIE IAPAMETPbI IA3OHACbITTICHHbIX CJIOCB AJl,
rroBbrllreHrrrl ycranocrnofi AOffOBeqHOCTU U y lapuoi,t Bt3KOCTrl JrI4C.roBbIX

noryoa6plftaroB r,r3 rrccJreryeMbrx c[JraBoB npu aoxpaHeHHll TexHororurqecKou

rrJracrr4qHocrr4 [r o6ocnosarr Ha I{X OCHOBe qenecoo6pa:rnocB [pr.rMeHeHr4'

Hl43KoreMrreparypHoro Bo3AyrlHofo or)Kr,rra, no3BoJrrrcnlefo, KpoMe roro, o6ecnevr.rrr
cHrrxeHue 3arpar Ha u3foroBJreHr4e noncrpyxqufi r43 TOHKTTX Tr,ITaHOBbrX rucrots. r1,r.o

rroATBepxneHo aKToM BHeApeHr.rr B npor.r3Bo.4crso IIAO (BACO).

7\ocmoeeprLocmb noryqeHHbtx e pa6ome p%ynbmamos. pesyltrarrr
UCCICAOBAHUT NOJIYqCHbI C TIOMOIIIbIO 

. COBPCMCHHI,IX II3MEPIITENbHbIX CPCACTB H

anpo6lrponauHbrx craHAaprHbrx MeroAr4K na ranv6pyeuon o60py40nannu. ocnosurre
BbIBoAEI lo pa6ore 14 3arlrlluaeMble roroxeHurr o6ocnosaHrr npr{MeHeHqeM pa3rnrtHblx
He3aBI4cI4Mbrx MeronoB IlccJIeAoBaHI4t. llpe,ucranlenurre B ll,Iccepraur4r{ MarepuaJnbr

cocraBJI-,IIor aocraro'rH6rii MaccI4B 3l(creprtMeHTarbHbrx usuepeHufi c nagnentarqeit
o6pa6orroii MerolaMrr MareMarr{qecKoft crarucrunu.



3a.dteaauutr no duccepma4uu u aemoperpepamy. fro corepxaHrrro u orfoprraleHaro

AncceprarlrroHHoft pa60T6r z anropeoepara MO)KHO CAeJrarb cJreAyrorurre 3aMelraHlrr:

1. B 4rzccepraqroHsofi pa6ore ue4ocraroqno o6ocsonan nn6op cnnasos BTr-0,
rlrTM vr BT6q n KaqecrBe o6ler<ron r4ccJreAoBaHrtr. B nyurre 2.r aBrop
orpaHl'Iql{Baercr yrBepxAeHr{eM, uro nrr6paHnr,Ie crrJraBbr Iirr4poKo flpaMeHrlorc{ Ars
IrpoI{3BoIcrBa .4erareii awraqrzonHofi TexHIrKu I.r ycJroBHo rBJr{rorcr [peAcraBrrreJrrMll
Tr4TaHOBbrX CnJTaBOB Hr,r3KOr, Cpegueft lI srtcoroii npoqHocrr.r. llpz erolr ocraercq
HC'CHbIM:

- uena ooyc.nonneir err60p Anr rpoBeAeHl{r rrccJreAoBaHr4ii ,4nyx cn;ranoB cx,-KJracca

(BT1-0 u nrTM) u ne en6pau Hrr o,4rH rr3 rrceBAo-d-cn:ranoe (or4, or4-r, B'r'20),
JrerHpoBaHHbrx B-cra6rulrsarop aM u conepxaur{x B ororc(dHHoM COCTOrHrr.rLr

(n ou'uire or *-cruranon), ne6o:*'roe KoJrrrqecrBo (4 _ 7 o6. %) B_Sa:rr. Clegyer
orMerr'rrb, qro Jrr4croBbre norysa6przxarn r43 crrJraBoB rpynnbr or4 r.r cnrrana BT20
HC MCHCC 

''I,IPOKO 
NPUMEH,IIOTC' TIPH NPOI43BO,qCTBE 

'JIEMEHTOB 
KOHCTPYIOIUfr KAK

BoeHHofr, TaK r4 fpiDr,UaHcroil anuarluonnofi rexnunu;
- qeM o6yc:roareu nnr60p AnA npoBeAeHr{r r4ccJreroBaHr.fr Jrr{c.r,0Bbrx

noryQa6puraroB tr3 crrJraBa BT6v, co4epxarqero B oroxx€unou cocrorHrrrr ne 6o.nee

\0 o6. %o p-@a^:rr Harz6oree qacro r4crroJrb3yeMbrMr4 B Hacroruee BpeM-rI, a 'rano*e

NJIAHIZPYCMbIMI4 K NPI4MCHEHIIIO B KOHCTPYKIIfiX NCPCNCKTI4BHb]X O6PA^:qOE

ABUAINOHHOi{ TCXHIIKII BI{.qAMIT NOJrY$A6PZTATOB I43 ,4AHHOIO CTIJIABA ,BIqIOTC'I ]|IC

CTOJIbKO JII4CT6I, CKOJIbKO TPYIHOTA6APIITHT,IC IOKOBKI,I, IIITAMNOBKI,I 14 TIJ]ITT6I. C SrOi
TOqKr4 3peHfi.f, 60nee npeAnovrureJr6HbrM rrpercraBnrercr nrr60p n KaqecrBe oAHO_r., fi3
o6remoe r4ccJreAoBaH'ir B'rcoKonpoqHofo criJraBa BT23 (BT23M), co4epxarqero a

oroNxdnnov cocro{Hr.rrr orolo 30 o6. % B-Sa:rr;
- uelr o6ycrorneHo orcyrcrBue cpe/irl 06renros [ccJreAoBaHr4, npercraBr.rrej],

BbrcoKonpoqHbrx BhrcoKorexHoJrorrrqHbrx cnJraBoB flepexonHoro u rcen40_B_r,raccon,

coAepxarrrrfi e ororrNduuor4 cocrorHr{r{ 60ree 50 06. % p-sa:n (BT30, BT32, BT35).
flcen40-p-cnraBbr, B qacrHocru nonrrft c|.I,as 8T47, paccMarpr,rBarorcs B KaqeorBe
iurbrepHarr4Br,r cruany 8T6 An.fl r43foroBJreHr{r r{3 JTI,ICTOB'TX 

'o"rry(ba6puraron3rreMeHToB roncrpyrqufi cnoxnofi Soplrri 4e(f opvarlr4oHHrrMr.r MeroAaMr4 (nanpuuep,
NCPEAHEfr I(POMKII IXI4POITOXOPAHOft rrONA:rrU B9HII,IJI'TOPA TCPCIIEKTIIBHOTO

aBr4aqr4oHHoro lBrrrareJrr 6olrruoii rrru lI!_35).
Tarlm o6pa-:ou, nrt6op B KaqecrBe o6rerros uccJreloBaHrrr, Hapsny c

TEXHI,IqCCKI4M TI,ITAI{OM, TAKi(C II CIIJIABOB, COICPXAqIIX B OTO}OKdHHOM COCTO{HI4I{

pa3nr.rqHoe KonuqecrBo p-$asu (or 4 - 7 06. % ao 50 - 70 06. o%) noseorlr;r 6r_r



YCTAHOBI4Tb 3AKOHOMEPHOC' 4 (pOPMHPOBAHI,I' IA3OHACrIIIIEHHrIX CJIOCB It OKCII,IIHbIX

nJreHoK B npoqecce oDrfl4ra n nosgynllroil aruoclpepe A AX Brr:',frHr4e Ha Ar.rHaM qecKrre

XAPAKTEPI4CTI4 KI4 INq BCEX KJIACCOB TIZTAHOBbIX CIIJIABOB C MAKCI4MAJIbHO UUOOXOfi

Bapl4arr4BHocr6lo I4x Qa3oBoro cocraBa.

2. B ra6'''tge 2.1 s Kaqecrse npr,rMecefi AJr.rr cnrraBoB IITTM z BT6u yra^:ann
quprcoHzfr r.r KlrcJropoA coorBercrBeHHo, rrro rBJrrercr HeKoppeKTHbrM:

- qITPTOUZfr B TI,ITAHOBbIX CIIJIABAX, B TOM qI,ICJIC B CIIJIABE IITTM (N KOJIHqECTBE

2,0 - 3'0 o/o to uacce B coorBercrBnra c locr 19807-91), qBrrerc, Jrefr4pyrorrrr4M

3JreMeHTOM, a rrMeHHo - HeiiTparbHhrM ynpoqHr4Tenelr, o6ecnevranarculr{M, Hap.[Ay c
zurroMr4HrreM, pacTBopHoe ynpoqHeHne clnaBa;

- nt4 cJropoA B coorBercrBr.ru c Irlsr4eHeHrzeM l\b g r ocr 1 90013-8 1 eneaeH s
IIIICNO JICIZPYrcTII,IX 3NEMCHTOB CIIJIABA 8T6'I U EIO COTEP)I(AHIIC E HEM B COOTBETCTBIIII

c I4grnreuesneu j\b 12 r ocr I 90013-81 orpanuveuo rlHrepBarroM 0,07 - 0,2 %o rc
Macce.

3. B nyHrre 2.1 anrop yKa3brBaer, vro n pa6ore gnx SopuzpoBaHrr.,{
perJIaMeHTI4poBaHHbrx fa3oHacblrqeHHbrx onoeB u oKcrrlHbrx nldnorc npr.rMeglrJrr.r orn{rr
o6pa:qon, Ir3roroBJreHHbrx I43 JII4croBbIX 3aforoBoK Ant K Knofo nu4a ucnrrrauzft, n

noegyruuofi arlrocQepe na6oparopnoil raxrsofi neuu. llpr.r 3ToM norperrrHocl rlpu
Ir3MepeHrrlr reMneparypbr cocraBr.{ra + 5 oC. B Ka.recrse rroATBepxAeHrr fl pear2ga\v\4
HA NPAKTZKE OCHOBHI,IX Pe3YNbTATOB PA6OTU IPEACTABJIEH AKT BHEIPCHII{ OT

lIAo (BACO) o6 r.rx zcnormoBaHlrrr npr4 yroqHeHhr4 TexHo,roruqecKl{x npoueccoB
reprr,roo6pa6orKr,r KoHcrpyKuxfi, usroror;reuHbrx n3 ToHKOJTICTOBbTX nonyfra6puloron
TI4TAHOBbIX CIJIABOB.

o4uaro, pr{ TepMrrqec*oii o6pa6orre 4era'efi nJrn KoHcrpyKqr4ir u3 TuraHoB'rx
CIIJIABOB, OCObCTTTTO NPYNHOTA6APTTH;IX, B YCJIOBI{IIX TTPOMrIIIIJIEHHOTO TPOII3BOAOTBA

rrMeer Mecro nocraroqHo cJrolr(Har 3a.qaqa tlo o6ecneqenzro pefJraMeHTI4pOSaUHOfi

TOJIrrluHbr fa3oHacbrrqeHHofo cJro{ no eceil noBepxHocrr,l orxuraelrofr Ae-turrl vrrl
KOHCTPYKIII4I,I. 3rO O6YCION:rEHO 3HAqIITEJIbHO 66IrNUrrA AONYCTI4MbIM IPAAI{EHTOM IIO

TEMIICPATYPE 14 CB'3AHHbIM C HIiM IPAII4EHTOM NO KOHIIEHTPAU]4II XIIMIIqCCKIIX

oJreMeHToB, BxoA_flrqux B cocraB Bo3nyxa (rarrx lcar a3or, KucJropo4, no,4opog), n
pa6oueit KaMepe fipoMbr'uenuofi requ ro cpaBHeHrrro c ;ra6oparopuofi neqrrc.

Tar<rnu o6pasou, qe:recoo6pa3HhrM fipeAcraBJrrrrocb 6u ocyrqecrureHrre B

YCJIOBII'X NPOMbIIIIJIEHHOTO IIPOII3BOACTEA IIAO (BACO) BO3.4YI]IHOTO OT)KIITA

npynnora6aprmnux Jrr{croB r{3 r4ccJrenyeMblx crrJraBoB, I{CnOJrByeMbrx lrpu
I,I3TOTOBJIEHI4TI 4C.TAICfi I4NI,I KOHCTPYKIII{fi, C NPCACTABJIEHIIEM B AI,ICCEPTAUUOHHOX



pa6ore pe3yJlbraroB rr3MepeHlrr fJly6rrHbr pernaMeHTrrpoBaHHofo fa3oHacr,r reHHofo
crros 14 TonlqrrHbr oKcIIAHofr nreHKr4 Anf OIIeHKT{ I4X paBHoMepHoctll uo sceii
noBepxHocrr{ tolyQa6plrxaron.

4. B lrase 3 4r.rccepraquonnofi pa6orbr aBTop flpr.rBolr.rr pe3ynbrar6r

UCCIC.qOBAHI,Ifr IIO BJIII'HI,IIO OKCI4AHbIX I]JIEHOK II I:BOHACbIIIIEHHbIX CNOCts HA

conporrlBnteMocrb rrl4croB r'r3 Tr{TaHoBbrx clnaBoB BT1-0, IITTM z BTd.r
IIi4KrIttIecKoMy Hafpyn(eHrrlo B ycJroBr.rrx npoBeleHr.rt ltcnrrtanltii Ha Manorlr4Kr'totsyrc

yc'rarocTb.

flpu erour onpene:rxeuoii n pa6ore xapaKTepr{crr.rKoii lrarepua,ra rBJr{ercrr qvcJro

rIaKroB Ao pa3pyrxeHur (N). O4naro yKa3aHnyro xapaKTeplrcrrrKy aBTop B 60nrllrzncrne
cnyqaeB r'rMeHyer ManoqnKroBofr ycranocrbro, qro fBrsercr HeKoppeKTHbrM C TOqKri

3peHrrr rrcnoJrr:yelroit TepMriHonoru{r{. Ycra,'rocrrro lprrHrro Ha3brBar6 [poqecc
HaKO[JreHur noBpex{reHr4ii B MareprraJre noA Aeiicrnr.reM urrK,'ruqecKrrx Harpy3orK,

roroprrft nprzBorr.rr K rr3MeHeHr{ro ero cnoftcrn, o6pa:onanuro rpeqr4H rr pa3pyrrreHrrro, a

cnoco6uoc:rr Marepuana nporllBocro.srb ycrarlocrrr , B-brHocJII4BOCTbrO, O.4HOr U3

xapaKTeprrcrr.rK xoropofr KaK put3 u rBrfercs qrrcJro urzKJroB 4o o6pa:oraHns rperquHbr
(rr.16o go pa:pyueHr4q Marepuana) unu ycranocrHar AoJrroBeqHocrb.

B ro xre BpeM-[, flpu aHaJrrr3e coBMecrHoro Brru'."\rfl oKcrAHbrx trJreHoK rr
fA3OHACbILUEHH6IX CJIOEB HA CONPOTIIBJICHI,IC YCTITNOCTHOMY PA3PYIIICHI4IO JIITCTOB

n pa60re onpe,4eJrrercr, B qacrHocrr{, orHorrreHr{e q[ora rIr4KJroB AO paspyrrreHr{,

Marepua,'ra c oKcI4,4FrOi nreHKofi rr fa3oHacbrrqeHHbrM cJroeM (N) n uzc;ry qr.rKjtoB AO

PiBPYIIICHII' OCHOBHOTO METAJIJIA C rIONHOCTI,IO Y,4ULTCHHbIM fA3OHACbITUCHHbIM CJIOCM

(Nt. B AaHHoM cryqae cneAyer orMerr{Tb Koppe*T'oe HarrMeHoBaHrre nolyuaeltoii
xapaKrepucrr4ru (Kuo".) no:$$uqr.reur 4oJrroBeqHocrr{.

5. B arrya,rrHocrrr reMbr uccreloBaHu_fi B KaqecrBe

perreHr4r, aBTop yKa3brBaer na Heo6xo4rrMocrb rr ccJreroBaHr.r_rr

3aAaqu, rpe6yrorqefr

BrTLrr.HLrr' o6t€nrsoil rz

NOBEPXHOCTHOfi CTPYKTYPBI B JII4CTOB6IX NO.rrY(IA6PUrtArAX II3 TI,ITAHOBbIX CIIIABOB (r- II
(cr+p)-nraccon, sopvzpyrorq eitcs. s flpoqecce pa3rr4qHbrx en.4oe o6pa6orxrz z
npr.rBoA-flqeil r( oKr4cJreHzro, Ha HX TeXHOJrOftrqecKue u sKcnJryaraur4oHnrre cnoilcrna.

oAnaro nprr aHarr.r3e peynbraroB rzcc;re4onaur.rii aBTop fipr,rBoAnr o6rxcnenue
ycraHoBJreHHbIM 3aKoHoMepHocr.flM no BJrrr.rrHltro oKcrrAHbrx [neHoK r{ ra3oHacbrqeHHblx
croeB Ha ycralTocrHyro AoJrroBeqHocrb. 14 ylapTyro BT3KOCTb C TOqKr{ 3pcHx{
cTpyKTypHofo cocTotHl,It MaTepl{ana roJrbKo Jrrrrrr6 B oTHorrreH[rr cBapH6rx coelr4HeHr.rfr

nncroB6lx nolyQa6przraroB rr3 rrccJleAyeMblx crrJraBoB. llpn erotr HayqHoe o6ocnosaHue
BTII4flHII'L OKCIINHbIX NNCHOK II TA3OHACbI ICHHbIX CIOCB HA YCTIUIOCTHYIO AOJITOBCIIHOCTb,



ynapHyro B'3KOCT., npe.qen npoqHocrr,r nprr pacr{xeHlrrl, yroJr 3an46a rpfi ircnbrraHr.rrx
HA V3ru16 ]4 IJIY6I4HY B6IAABJIIIBAHI{-{ 

',PN 
I{CI'ITAHI4'IX HA B'INABJ]IIBAHIIE TO 3PZICOCUY C

TOrrKr'I 3peHr.rr crpyKTypHo-Oa3oBofo cocroqHr4, JTI4CTOB 6ee npraueueua, cBapKrr B

Ar4ccepraur4oHHofi pa6ore He IIpolcraBJ]eHo.

B cssgz

pe3yJrBTaT6r u

c oTZM He_[cHo, Mor(Ho JrrI rlcrroJrmoBarb floryqeuHbre n pa6ore
ycraHoBneHHrre 3aKoHoMepHocrrr npr4 paspa6orre yrounenufr gnx

pexr4MoB replrrlqecrcoii o6pa60uclr c rreJrBro [oBbrr]TeHLL CSOfrCTS 14 cHr,DKeHr,ur 3arDar Ha
r^3roroBneHrze rerarefr r'r KoHCTpyKrIr4ft zg nucronrrx no;ryoa6prmaroB r4.CJreryeMbrx
TTITAHOBbIX CIIJIABOB NPII HA]TIIq]4IT rO:rC6ANiIfi IIX XI{MUuECKOIO COCTABA B IONYCTI4MI,IX
IIPEACJIAX B COOTBCTCTBI,II' C TTOPUATUNUOfi AOKYMEHTAUIIEi1 (|OCT, OCT, TY), A TArcKC
AJrr JTHCTOB rr3 clnaBoB TeX n(e KjraccoB, HO Apyfr4x MapoK, rrMeroqrrx r{Hoe cTpyKr.ypHo_
Qasoeoe cocro-sHue, onpeAerreMoe KaK cr4creMotr Jrerr.rpoBaHlcr, T,aK 11

TexHoJIoflHecKI4MIr pexl4MaMv Ha npeABapIneJIrHbIx craArfix rrx r{3roro_BJreHl{,
(pasrr'repou u r,roprf o.iroruefi crpyrrypuux cocraBJr{rorqrrx, o6r6uuoil goneii Qa: u 4p.).

6. B nynrce <Crpyltrypa u o6reu Arlccepraur.rrr) anrope@epara r.rMerorc,
HeroqHocrrr B yKa3aHHbrx KoJr'qecrBax pr.rcyHKoB (ue 62, a 57), ra6:rrq (ne 27 , a 25) u
HauMeHoBaHr.rf qurrlpyeMbrx r{croqHrrKoB nrrreparyprr (ne 120, a 119, r.r. nog
HoMepaMr{ 22 u 41 tpercraBneHa oAHa r,r ra )rce ny6.rurraqzx).

CAelanuse 3aMeqaHru He cHrrxaror o6rqeii rroJroxr.rreJrbHofi oueHrul
AI4CCEPTAIIIIOHHOfi PA6OTU ,n S 6OITTII4HCTBC CIYqAEB HOC'T PEKOMCHNATEII,H'IT
xapaKTep Arq nnaHr4poB aHnfl. 14 npeAcraBJreHrrr p$ynbraroB nocJrenyror4nx HayqHo_
r4ccJrenoBareJrbcrux pa6or r paurax gannoii TeMarr{Kn.

3arcaalteHue' B rerou Ar4ccepraqraoHH aa pa6ora rllaxosa c.B. npegcraurrer
co60il gaKoH'reHHyro HayrrHo-nnarz$uraqzoHuyro pa60ry, n roropofi r.Jro)KeHbr
oS0cnoea'Hrre rexHr{qec*r{e perxeHrr-rr, no3BoJrrrorrl'e noBr,ICr4T6 sK.rlJryaraurroHHy*o
AOJITOBEqHOCTb NONCTPYTqUfi I,I3 TOHKOJIIICTONT.TX NOIrY$A6PI{KATOB TIITAHOB6IX CITJIABOB
BTi-0, 

'ITTM 
v BT6q 3a cqer @opnaponaalu pernaMeHTrrpoBaHHbrx ra3oHacbrlleHHbrx

cJroeB c o,uHoBpeMeHHbrM coxpaHeHl{eM rexuo-rrorzqecKoii rlJracrr,rqHocrr,, 11

TexHono 4qecK'e perxeHu-s B iracru nprlMeHelrlr{ Hlr3KoreMfieparyp'oro orn'rfa BaMeH
rroJrHoro onr.'rra rr4croBr,rx roncrpyrqufi r43 3Tr4X CrrJraBoB. rlocrauonna sa4av
vcclre4oBa*rnt, MeroaI'IKa I'x pealTr3arluu, IroJryqeHHbre p*yJrbrarbr rr3Jroxe'br c

'40craroquoii crerreHbro no4po6nocru. Kaqecreo ooopulenzx coorBerc'Byer
:rpe6orauulu K Marepl4araM, npeAHa3HaqeHHbrM AJr.f, ny6llmaquu n nay,urofi reqarr4.



Pesylrra:ru Ar4ccepraur4oH'oil pa6orrr, BBrHoor4Mbre Ha 3arrlr.rry, fiporxJrr.r
anpo6aqnro na 5 uayuno-rexHzqecKrrx ron$epenqzrx, ony6mzronaurr r 10 Hay.rurrx
pa6orax,4 rs roroprrx - B Be.qyq[x perleH3rrpyeMbrx xypHa,rax, BxoArrrlrzx B nepeqerrb
BAK, u noryr 6rrrr rrcnoJrb3oBaHbr B aBl,IaKocMrrrlecroft orpacltr, a raruKe ,4pyrl4x
orpacrsx npoMbrIrIJIeHHocrI4' B Koropblx I]plrMeHtrorct KoHcrpyKrlrrl4 r43 JrrrcroBb]x
nolyQa6punaroB Tr4TaHoBbrx clJraBoB.

Anrope(pepar' ony6luronaunrre pa6o*r rroJrHocrbro orpiD(aror coAepr(aHue
AI4CCepTarlltr4.

IIo uayunouy ypoBHro, [oryqeHHbrM peyJrbraraM, coAepxa'rrro u oQoprraneuuro
rrpencraBneHHar Ar.rcceprarlrroHHaa pa60ra ygonrernopxer rpe60BaHr4rrM nyurcor g _ 14
floroxeura-fi o [pficy)r(AeHrrlr yrreHblx c'reneuefi, yrBepx,qeHHoro llocranosreHueN{
flpanure.'mcrna Poccrzilcroft @e4epaquvr or 24 cenrr6px 2013 r.
Ns 842, a ee aBTop - Lllaxos Ceprefi BurropoBr.rq _ 3acrry)Kr{Baer rrpucyxAeHaa y.renoft
creleHr,r KaHI.LrAuta TexHr4qecKr4x HayK rro c[erlr4alTbHocrr4 15.16.01
<<Mera.'rnone4eHue u repMuqecrcat o6pa6orxa MeraJrJroB ll crrJraBoB)).

O@uqr.ra.,rrnrtii orrroHeuT: KaHAr4.qar rexHrlqecKr4x HayK,

@e4epa,rrnoro 6ro,qxernoro yqpexAeHuq <poccrzftcra_fl

rpoMbrurrenHa.{ 6u6luorero (e-mail: dzunovichda@mati.ru)

105005, r. Mocnna, yn. Pa4vo, 5.2319,crp.

Ter./$arc: (49 5) 7 7 7 -9 4-7 3

E-mail: mtpb@yandex.ru
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AoqeHT, Ar.rpeKTop

HayqHo-TexHr4qecKat
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