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Hayunsrit pyxoBoautens A. H. Bypkun

Ha coBpeMeHHOM 3Tane 3KOHOMHYECKOTO Pa3BUTHs, XAPAKTEPU3YIOLIEMCS POCTOM
TpeOoBaHUiT TOTpeOUTENEH U rI00aM3aMel PEIHKOB, TIEPBOCTEIIECHHOE 3HAYCHHUE TIPHUO0-
peTaeT pelleHue 3a7ad TOBBIIICHHS KaueCTBa M KOHKYPEHTOCIOCOOHOCTH MPOAYKIIHH.
B Pecny6nuke benapyce yBenuuuics o0beM NMPOU3BOJACTBAa OOYBU C BEPXOM M3 UCKYCCT-
BenHoil koxu (UK) na 15 % B 0obmem oOweme Bbimycka o0yBu. Onnako Beioop UK mis
HapyXHbIX JleTaned Bepxa oOyBU IPOAOHKAET OCTABAThCSA CIOXKHOM 3amayeil naxe JUis
0enopyCCKUX JUAEPOB 0OYBHOTO MPOU3BOJICTBA, MOCKOIBKY OT€UECTBEHHAS MPOMBIIIICH-
HOCTb MX HE IPOU3BOJUT, @ IPUMEHEHNE COBPEMEHHBIX UMIIOPTHBIX MATEPUAIIOB CACPKHU-
BAEeTCsl HEIOCTATKOM HAay4YHO BepU(DUIIMPYEMBIX CBEICHUI O TEXHOIOTUN UX U3TOTOBICHUS
(cocTaBisieT HOy-Xay), CTPYKTYpE, TEXHOJOIMUECKMX M JKCIUTyaTal[MOHHBIX CBOWMCTBAaX.
Kpome Toro, cymectByromuii moaxo/ k oueHke cBoilctB MK Ha 3Tane BXOJHOTO KOHTPOJIA
HE YYHMTHIBA€T KOHCTPYKTUBHBIE OCOOCHHOCTH TPOM3BOJMMON OOYBH, TEXHOJIOTHUYECKHUE
Y 3KCIUTyaTallUOHHBIE BO3JECUCTBUS, UTO BEIET K CHIDKEHUIO KaYECTBA BBIIYCKAaeMOil Mpo-
KLU,

Takum oOpa3om, OIHOHM U3 BaXKHBIX U aKTYalbHBIX MPOOIEM, KOTOPYIO HEOOXOIUMO
pelNTh IpU MOCTAaBKE MPOIYKIMH Ha MPOU3BOJCTBO, ABIISETCS pa3paboTka HayyHO 00O0C-
HOBAHHBIX METOJOB OLICHKM TEXHOJOTMYECKOW MPUTOJHOCTH U IMPOTHO3MPOBAHUE SKC-
rTyataioHHbIX cBoicTB MK 1yutst 3aroToBku Bepxa 00yBH.

Jns peanuzaiiy MOCTaBICHHON 3a/layl aBTOpamMH ObuTa pazpaboTaHa KOMILIEKCHAS
METOJIMKA OLEHKH TEXHOJOTMYECKUX M IKCIUTYaTal[MOHHBIX CBOWCTB OOYBH C BEPXOM W3
MK Ha ocHOBe MeTo/Ja MOCIEN0BATEIbHBIX YCTYIIOK, COCTOSIIAs B OLEHKE MPUTOAHOCTH
UK ¢ y4yeToM TEXHOJIOTHYECKUX M AKCIUTyaTallMOHHBIX BO3JIECHCTBHUIA, MO3BOJSIONIAS MPO-
THO3MPOBATh CBOMCTBA MaTE€pUaJOB MPU €€ MPOU3BOACTBE U HOCKE.

IIpu onenke cBoicTB MK MOryT BO3HMKHYTB TPYIHOCTH C ONPEIECIICHUEM UX IPUTOIHO-
CTH Ul MCIIOJIb30BAaHUs B MPOM3BOJICTBE M 3KCIUTyaTallMM, KOTOpbIE MpEAaraeTcsl perarhb
METOJIOM TIOCJIEI0BATENbHBIX YCTYIOK. 331a4y OLIEHKU MPUTOJHOCTH MaTepUaiOB K UCHOIb-
30BaHUIO B MPOU3BOJICTBE MOXKHO OTHECTH K JIEKCUKOTpaUUECKUM 3a/1a4aM ONTHMU3AIUHL.
JlaHHBIN Ki1acc 3a/a4 XapaKTepu3yeTcsi HAOOpPOM CTPOro PaHXUPOBAHHBIX MO Ba)KHOCTH Ia-
paMeTpoB ONTHUMM3ALUK. B MaHHOM cilyyae mapaMmeTpbl paBHO3HA4YHbIE M Oe3pa3MepHbIE,
HO YIIOPSIOUEHHOCTh MX ONPEAEISIETCS B ABOIIOLMOHHOM IUIaHE: CHayajla OLIEHKA TEXHOJIO-
TMYECKOM MPUTOAHOCTH, a 3aT€M OLEHKAa HKCIUTYaTallMOHHOW MPUTOAHOCTU. 3ajadya OLECHKH
NPUTOJJHOCTH MaTepHaia K MPOU3BOJICTBY MpEICTaBIeHa POPMYIIOif

K=f(K,,K,)— optim,
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rac K - KpI/ITepI/Iﬁ IMPUTOJHOCTH MaTCpualia B INPOU3BOJACTBC MU SKCIUTyaTalluW U3ACIIUS,
K, — KOMIUIEKCHBIN IOKa3aTeNlb TEXHOJIOTUYECKOW MPUTOAHOCTH Marepuana; K, — KOM-

T

MJIEKCHBIN NOKA3aTeNb AKCITyaTallMOHHOW MPUTOAHOCTH MaTepraa.
KoMIekcHbIN NOKa3aTenb TEXHOIOTMYECKON MPUTOAHOCTH K| MaTepHajoB paccyu-

ThIBACTCA KaK CPECAHCC TCOMECTPUICCKOC 3HAUCHUC KOE)(I)(bI/II_II/ICHTOBZ

K, =3/K, . K,K, >

rae K, — koo GuumenT 3anaca NpoYHOCTH NpU pacTsukenuu; K, — kodpduiment popmo-

ycronunBocTy; K| | — K03()(PHUIMEHT COXpaHEHHs IPOYHOCTH NocIe AedopManuu odpasua.

Jlnis ompeneneHus CriocOOHOCTH MaTepUasioB K (POPMOBAHHMIO PACCUUTHIBAIOT KO-
(UIHMEHTHI 3amaca MPOYHOCTH U (OPMOYCTOHUMBOCTH, a TAaKKe KOAPPHUIIMEHT COXPaHESHHUS
MIPOYHOCTH Tociie Aehopmarii oopasma:

K,,2L5¢;
qu — Eocr :
806111
K P
o P >

Ijie €, — OTHOCHTEJBHOE Y/UIMHEHUE TIPH PaspbiBe, Yo; €5, — 3alaHHas aehopmais npu

dopmoBanun, %; €, — OTHOCUTENbHAs ocTarouHas nedopmanus, %; P, — paspbiBHas

ocT
Harpy3ka Matepuaa mocjie ero npeaBapuTeNIbHOro 1eopMHUPOBAHHS HA 3a/IaHHYIO BEIH-
uynHy, H; P — pa3peiBHast Harpy3ka KOHTPOJIBHOI'O 00pa3iia, He MOABEPKEHHOTO MpeaBapU-
TenpHOMY nedopmupoBanuto, H.

KoadduimenT 3anaca npoyHOCTH MO3BOJIUT Ha CTAAUH MOATOTOBKH MPOU3BOJCTBA
OLIEHUTH CIIOCOOHOCTh MaTepHaia BBIACP)KUBATH MPEACTIbHYIO BEIUYHHY Jae(hOpMHUpOBa-
HUS B Ipoliecce popMoBaHus 0€3 pa3pylIeHHUs MaTepuaa.

Koaddurment dopmMoycToHUMBOCTH MO3BOJIUT Ha 3Tare MOATOTOBKU MPOU3BOJCTBA
YCTaHOBUTbH CIIOCOOHOCTH BEIOPAHHOTO MaTepralia COXPAaHATh MPUIAHHYIO (JOpMy B H3IETHH.

Koo duuumeHT coxpaHeHHs MPOYHOCTH CIYXKUT TOKa3aTeneM, KOTOPBIH XapakTepH-
3yeT CTeNeHb U3MEHEHUS IPOYHOCTHBIX CBOMCTB MaTepuasoB mnocie (opMOBaHUS.

Omnpenenenne kod(pduiieHTa COXpaHEeHUs MPOYHOCTU MPU IBYXOCHOM PaCTSKEHUU
IIPOBOJAT HA 3allaTEHTOBAHHOM YCTPOMCTBE «YCTPOMCTBO K PAa3pbIBHOW MaIlMHE IS
OIICHKH CBOWCTB MaTepHUaJIOB BepXxa 00yBU CHEepUIECKUM pacTsikeHuem» [1].

KommiekcHbli oKa3aTenb 3KCIUTyaTallHOHHON IPUTOAHOCTU K, PacCUUTHIBACTCS MO
bopmyne

Ks = TKrLa’

rae T — KodpGUUMEHT Hanuuusl TpeuyH, 1 = i; qs,, — 3HAUCHME ITOKA3aTeNsl HaIu4dus
6a3

TPEUIMH KOHTPOJBHOTO oOpaslia, MPUHMUMAaeMoe paBHBIM 4, KaK HawiIydllee 3HaueHUE,

g — 3HaUEHME IOKa3aTessi HAINYUS TpeIiuH obOpasmna; K, . — K03 UIMEHT COXpaHCHHS
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. . P
IPOYHOCTH I10CJIE DKCILTyaTallMOHHBIX BO3AeHCTBUH, K 5 = P—; P — pa3pbiBHas Harpyska

k
o0pa3ua rnociie MHOTOLMKIIOBOr0 Harpyxenus, H; P — pa3pbiBHas Harpys3ka KOHTPOJIb-
HBIX 00pasuos, H.

Kputepuii K npyHMMaeT ONTUMaJIbHOE 3HaYEHHUE, €C/IM 002 KOMIUIEKCHBIX MOKa3aTe-
11 OyayT Oonbliie uiau paBHel 0,8. OnHako yale Bcero KOMIUIEKCHbIe nokaszarenu it MK
MMEIOT MEHbIIME 3HAYeHHs, 4eM onTumMaibHoe. [lodToMy i ONTUMHU3ALUU KPUTEPHS
IIPEIUIOKEHO CHENaTh YCTYNKY B OTHOLIEHMHM KOMIUIEKCHOTO ITOKAa3aTessl TEXHOJIOIHYe-
CKOM IpUrogHocTH Matepuana K , koTopblid gomkeH ObiTe He Huxke 0,63. Ilocnennuii

MO>KHO TIOBBICUTH B TIPOIECCE M3TOTOBIICHUSI OOYBU 3a CUET ONTHUMHU3ALNU TEXHOJIOTHYE-
CKHUX orepanuii GopMoBaHuUs 3arOTOBKU BepXa.

Jns aHanu3a Mojay4YeHHbIX PE3yiIbTaTOB COMOCTAaBJISIEM 3HAYEHHUS KOMILIEKCHOTO IO-
Ka3aTess TeXHOJOTHYECKOW MPUTOIHOCTH ¢ Oe3pazmepHor mkanon oneHku: 0,00-0,63 —
«moxoy; 0,63-0,80 — «ynonerBopurenbuo» u 0,80—1,00 — «xopoI1110», OCHOBBIBAsCH HA
JIAHHBIX, TTOJIYYEHHBIX U OMyOJIMKOBaHHBIX B padoTax A. H. bypkuna [2], [3]. B Tabnuie
MPEICTABJICHBI PE3YJIbTAThl MOJYYSHHBIX 3HAYEHUN KOMIUIEKCHOTO moka3arens K juist uc-
canenyembix UK.

3HaueHHe KOMILJIEKCHOI0 moka3areis K AJIA UCCIICAYEMBIX HCKYCCTBEHHBIX KOK

HaumeHoBaHue MaTepuaJia Onuoocrioe pactskere AByxocHoe

B i pacTsKenue
NUBUK 231 0,56 0,61 0,66
NUBUK-517 0,65 0,68 0,00
NUBUK-605 0,27 0,46 0,50
Met lack 6opmo 0,66 0,68 0,74
Met lack T-cunmit 0,48 0,57 0,57
DKOKOXKa 0,67 0,72 0,68
Onnocnoitnas MK kopuunesas, apt. M1042-36 0,74 0,60 0,90
Onmnocnoitaas UK cepas, apt. M1042-26 0,72 0,72 0,65
Hsyxcnoitnas UK, apt. Hongxin 11022-16 0,63 0,64 0,69

AHanu3upys MOJyYeHHbIE 3HAYCHHSI KOMIUIEKCHOTO MoKa3zarenst K s UCCIIeyeMbIX
00pa3110B UCKYCCTBEHHBIX KOXK B MPOJIOJIbHOM HampaBiIeHUH MPU OJJHOOCHOM PaCTSKEHHUH,
MOJKHO CIIeaTh CIECAYIOIINE BHIBOIBIL:

— Tpexciornbie uckycctBeHHble Kok «NUBUK 231», «NUBUK 517» u «NUBUK 605»
00IIaIaf0T YJOBJICTBOPUTEIILHBIMA TEXHOJIOTMYECKUMHI CBOWMCTBAMU M HEOCTATOYHBIMH DKC-
IUTyaTallMOHHBIMU CBOMCTBaMU;

— TpeXCIOiHbIE UCKyCCTBEHHBIE KOKU «Met lack T-cunmit» u «Met lack 6opmo» mo-
najaoT B pasHble rpaganuu kadectBa. UK «Met lack 6opno» mmeeT Gosiee BrICOKHE 3HA-
yeHUsT KOd((OUIIMEHTOB TEXHOJOTUYECKOW U IKCIUTyaTallMOHHOW MPHUTOJHOCTH. JTO MO-
XKeT OBITh CBSI3aHO C 0oJiee BBHICOKOW CTENEHbIO MPOHUKHOBEHUS IOJIMMEPHOTO CIOs
B TEKCTUJIBHYIO CTPYKTYPY;

— OJTHOCJIOMHBIE UCKYCCTBEHHbIE KOXKH, UMEIOIIME OJUHAKOBYIO CTPYKTYpY, Momaja-
IOT B IPaJIalliio Ka4eCTBa yAOBIECTBOPUTEILHO U MOTYT OBITh MPEAJIOKEHBI TSl TPOU3BO/I-
cTBa 00YBH C YTOUHCHHBIMU PEXUMaMU (HOPMOBAHUS;
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— 3Ha4YeHHs] Kod(p(UIMEHTa TEXHOJOTHYECKONW MPUTOJHOCTH HMCKYCCTBEHHOM KOXHU
«9kokoxa» u «JIByxcnorinas MK apt. Hongxin 11022-16» nomanaroT B Tpajgaiyio Kave-
CTBa HEYJIOBJIETBOPHUTEIILHO, OHAKO JIAHHBIE MaTepUajbl UMEIOT BHICOKHE 3HAYCHUS KO-
s dunrenTa KCITyaTalluoOHHON MpUroAHocTH. [losToMy uX 1enecooOpa3HO MPUMEHSThH
B IIPOM3BOICTBE 00YBH, HO TPEOYETCS YTOUYHUTH PEKUMBI (HOPMOBAHUSI.

N3MeHeHus 3HaueHUI KOMIUIEKCHOTO MoKa3aress K B MONepeYHOM HAMPABIEHUHU TO-
BOPUT 00 aHM30TPOIIMU CBOMCTB UCCIEMyEeMbIX MaTepuainoB. L{enecooOpa3Ho BEIKpanuBaTh
Marepuaibl B TOM HalpaBJICHUH, I€ 3HaY€HNE KOMIIEKCHOTO IOKa3aTesl MaKCUMAaIIbHO.

AHanM3Upys MOJIyYEeHHBIC 3HAYCHHS] KOMIUIEKCHOTO Tokasarens K Mpu JABYXOCHOM
pacTsHKEHHH, MOYKHO 3aMETUTh 0oJiee BHICOKHME 3HAUCHUS MMOKa3aTeNs M0 CPAaBHEHUIO C Of-
HOOCHBIM PACTSDKEHHUEM. DTO CBSI3aHO CO CIOKHOCTBIO CTPYKTYPHBIX U3MEHEHH INpH Jie-
dbopmupoBanun. Jlanasie UK, kpome «NUBUK 517», MOXHO UCITOJIB30BaTh B TIPOU3BOI-
cTBe 00yBH JUIsI 3arOTOBOK BepXa C Mpeodiaaroniei AByX0cHO! aedopMariei.
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KOPPO3MOHHOCTOMKMUE TBEPObIE 3ALLUTHBIE
MOKPbLITUA NI-V,0, ANA YINIPOYHEHUA OETANEN
CNEUNANIBHOU TEXHUKU

B. B. PakoBuu
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Hayunsriii pyxoBogutens O. B. Pesa

OpnuM u3 3QGEeKTUBHBIX METO0OB MPENIOTBPALICHUSI HTHTEHCUBHON KOPpPO3UU U Me-
XaHUYECKOIro M3HOCA JeTaliell aBapuiiHO-CIIacaTeIbHOTO 000pY10BaHUs ABJISETCS HaHECe-
HHE 3alIUTHBIX TaJIbBAHOIIOKPHITUNA M3 KOMIIO3UTOB HAa OCHOBE HMKENs, 00JIa1al0HUX BbI-
COKOW TBEPAOCTHIO, KAPOMPOUHOCTHIO, U3HOCO- U KOPPO3HMOHHOU cTOMKOCThIO [1]-[3].
DONEKTPOXUMHUECKUI CUHTE3 KOMIIO3ULIMOHHBIX MOKPBITUI MO3BOJISIET B IIUPOKUX IIpejie-
Jax peryJupoBaTh MX XMMHUYECKHHA M (a30BbIi COCTaB, pa3Mephl 3€peH M IUIOTHOCTh HUX
ynakoBkU. CTaHIApTHBIM HEJOCTATKOM 3JIEKTPOXUMHUYECKOTO METO/A MOIYUYEHUSI MUKPO-
¥ HAHOKOMITO3UTOB SIBJSIETCSI HU3KAasi CKOPOCTh UX KpUCTaUTH3anuu (8—12 MKM/4), TaK 4To
KOHKYPHUPYIOIIMMHU CTAaHOBATCS IPOLECCHl HEMOJIHOIO BOCCTAHOBJIEHMSI HOHOB METAJJIOB
¢ opmMupoBaHUEM OKCUIOB, TUIPOKCUIOB U COJIEH, MACCUBUPYIOIINX MMOBEPXHOCTh U3JIe-
mus. [Ins HUKens M ero CIUIaBOB XapaKTEpHO TAKXKE HABOJOPAXKUBAHME, MPUBOIALICE
K XPYIOKOCTH M pacTpecKuBaHUiO MOKpbITUH [1]-[3]. JlaHHBIE HEAOCTATKH MOTYT OBITH
YCTpaHEHBI 33 CYET Pa3pabOTKH HOBBIX AJIEKTPOIUTOB HUKEIWPOBAHUS HETPATUIIMOHHOTO
KOMIUIEKCHOTO cocTaBa [4], MO3BOJISIOMIMX OCaXIaTh MOKPBITHUS C BBICOKON CKOPOCTHIO,
YTO UCKJII0YaeT 00pa3oBaHuE MPOJAYKTOB HEMOIHOIO BOCCTAHOBIICHHUS.

[lenp maHHO# PabOTHI — CHHTE3 M UCCIICJOBAHHE CBOWCTB KOMITO3UIIMOHHBIX HUKETIE-
BbIX TaJbBaHOMOKPBHITUHA U3 BBICOKOCKOPOCTHOTO KPEMHE(TOPUCTOTO 3JIEKTPOJIUTA, CO-
JIEPIKAIIEro YaCTHUIIbl OKCHJIa BaHAAMS C pa3MepaMu 3—7 MKM.



