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BUSIBJIEHHSA IIONEPEYHOI TPIIIUHHA B T'OJIOBII PEMKHA 3A
JA0OIMOMOI'OIO BEMBJIET-ITIEPETBOPEHb TA HEMUPOHHUX MEPEXK

JI. B. BALIJUIIIMH', B. O. HIYOI'A*
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[MoGynoBaHo mtyuny Heiiponny mepexy (ILIHM), 3a skoro, BAKOPUCTOBYIOUHM KoedillieH-
TH HenepepBHOro BeiiBner-neperBopenHs (HBII), BraeTbcst aBTOMaTHYHO BHSBIISITU CHT-
HaJIM Bif ONIEPEeYHOI TPILIMHY PEeHKH B Ae(eKTOrpamax, 3alliCaHuX MarHeTHUM BarOHOM-
nedexrockonom. 3a Biano minibpanoi MatepuHcbkoi BeiiBner-gynkuii HBII Ta kondiry-
pauii IIHM MoykHa BHSIBIATH CHUTHaIM Bifl Ne]EKTIB Ha MOYATKOBUX CTaIisX iX 3apo-
JOKEHHS, TOOTO KOJIM CUI'HAJI CyMIpHMH 31 HIyMOM.

KirouoBi cnoBa: oegexm, nonepeuna mpiwuna, HenepepeHe @etignem-nepemeopeHHs,
wmyuHa HetiponHa mepeica.

Jyxe BaXIMBO JJIsl HAAIWHOCTI 3aJli3HNYHHUX MIEPEeBE3eHb CBOEUYACHO BHSBHUTH He-
Oesmneuni gedexTr peiok, SKi MOXKYyTh IIPU3BECTH 0 aBapiifHUX CHTYyawill 31 3HAYHUMHU
MaTepiaJbHUMH BHTPATAMH Ta JIFOACHKAME kepTBamMu. ChOTOAHI JUIL OTO BUKOPH-
CTOBYIOTh YJIBTPa3BYKOBI Ta MAarHETHI BaroHU-IC(QEKTOCKONH, KOKEH 3 SKUX MA€E 5K
IepeBary, Tak 1 HeJomiku. 30KpeMa, MarHeTHI Kpallle BUSBIISIOThH MOMEPEYHY TPILHHY
B TOJIOBII periku [1], sika 0coOMMBO HeOe3MmedHa, OCKUIBPKH MOXKE CIIPHYMHUTH 11 371aM
i pyXOMHUM Toiziom [2].

Puc. 1. dedexru tuny 20.2 (a), 21.2 (b, ¢), 24.2 (d), 25.2 (e), 27.2 (f).
Fig. 1. Defect types: 20.2 (@), 21.2 (b, ¢), 24.2 (d), 25.2 (e), 27.2 (f).

MarHeTHi BaroHu-Ie(peKTOCKOIH BHSBJISIOTH [3] Taki pi3HOBUAX MOMEPEIHOT TPi-
IIMHH, SKI KIacuPikyroTh gk aedektu tumy 20.2 (puc. 1a) y BUTISAAL CBITIMX a00 TeM-
HUX TUISIM 1 3J1aMH, BUKITUKaH1 BHYTpIlTHIME Bajamu ((hIokeHaMu, ra30BUMH Oyib0arii-
kamu); taiy 21.2 (puc. 1b, ¢) — y BUDIIAAIL CBITJIMX a00 TEMHUX IDISAM 1 3IaMH BHACITIZIOK
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HEIOCTAaTHBOI KOHTAKTHO-BTOMITIOBAIBHOI MIIHOCTI Mertany; tumy 24.2 (puc. 1d),
CIpUYMHEHI OyKCYBaHHSM, FO30M, MPOXOJIOM KOJIIC 3 MOB3yHaMH Ta BHOOTHAMM; TH-
my 25.2 (puc. le) — BHACHiZOK yaapiB 1Mo peiii (iIHCTpyMEHTOM, peidKkoro 00 peiky) Ta
IHIIUX MEXaHIYHUX MTOLIKO/PKEHb; TUITY 27.2 (puc. 1f) — rapTyBanbHi TPIIMHY B 3arap-
TOBAHOMY IIapi METATy TOJOBKHU Ta 371aMH, BUKITHKAHI HAMH.

OcHOBHUM jpKepesioM iH(hopMaIlil Ipo cTaH PeHoK € CHTHAJ BiJ| PEeryJsspHUX Ta
HEepETyJSIPHUX EJICMEHTIB 3ai3HUYHOTO IDLIXY, 3allMCaHWH MiJl 4ac HEePYHHIBHOTO
KOHTPOJIIO AUITHKE Koiii (nedekrorpama). [lin gac BisyanpHOro orismy aedexrorpa-
MU, SIKUA TOKH IO 3IHIIAETHCS €AMHUM IHOPIBHSHO HANIMHUM 3aCO00M BUSBICHHS
JIe(EeKTiB, OIepaTop MarHeTHOTO BaroHa-1e(heKTOCKOIa MOXKE MPOIYCTHTH Je(eKT abo
HEMPaBHIBHO #oro kinacugpikysaTu. CaMe TOMy aBTOMAaTH3allisl MOIIYKY Ta PO3Mi3Ha-
BaHHS Qopmu curHamiB (00pasiB) Bif NeeKTiB — OCHOBHE 3aBAaHHs Je()EeKTOCKOIIIi
3QIII3HUYHUX PEUOK, IO BUMAarae 3ajydeHHS Cy4acHHX 3aco0iB IU(PPOBOi 00poOku
curHaini (L{OC), mo6 1omoMorTa ornepaTopy MpUAHITH PABHIBHE PIlICHHS.

Metonu mociaimkenb. [1{o0 BU3HAYMTHCH 3 METOAAMU JOCIIKCHHS Ta aHAIi3y
JIe(EKTOCKOMIYHIX CUTHAIIIB, HEOOXITHO BUALIMTH OCHOBHI XapaKTEPUCTUKU 00Opasy
HIYKaHOTO nedexTy. I[e(beKTy y BUTJIAJI TTONIEPEYHOT TPIIMHYU BiJMOBiIa€e KiIbKa pi3-
HOBHIB (hOPMH CUTHAITY, SIKi BiITBOPIOIOTH €TaIlH HOTro po3BUTKY [4] (puc. 2).
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Puc. 2. Tunosi popmu curnany Bin aedexTy 3a kogom 21 [4]: YOpHUM KOJIBOPOM BHIIIICHO
JedeKTH, o BUXOAATh Ha IOBEPXHIO; LU(PH — BiAICOTKOBE BIJHOIIEHHS ILIOMLI1 Ae(hEKTY
JI0 TUTOIIi TTOTIEPEYHOT0 Tepepi3y TOJIOBKH PEHKH Ta aMILTITYJH TI00ANIBHOTO BiJl’€MHOTO

IMITyJIbCY CUTHAITY JIO aMILTITY/IM CUT'HAJIIB BiJ IINAIBHUX ITiJIKIAI0K (a,).

Fig. 2. Typical waveforms of a defect by code 21 [4]: defects coming to the surface
are marked by the black color; digits — the percentage of the defect area
to the cross-sectional area of the rail head and the amplitude
of global negative pulse of a signal to the amplitude of substrate signals (a,,).

OxHi€ero 3 HalXapaKTEPHIMIMX OCOOIMBOCTEH TaKWX CHTHAJIB € YITKO BHpaKeHa
aCHMETpisl: aMILTITyJa Bil’€MHOI YaCTHHU CHTHATY 3a3BU4ail y 3—4 pas3u MepeBuIlye
MaKCHMAJbHY TOJaTHY. [HIIAa Ba)KJIMBa iX OCOOJIMBICTH B TOMY, IO aMILTITYAa IPaBoi
YaCTHHUW CUTHATY 3aBXKIW OUIbIIa, a00, B TPAHUYHOMY BHITJIKy, PiBHA aMIUTITY. Ji-
BOi. BUHATKOM € CHIHAIIU BiJl CUIIBHO PO3BHHYTHX JIe(EKTIB 3 BUXOJOM Ha IMOBEPXHIO
(puc. 2e, f).

[TincymoByro4M, MOXKHa 3pOOUTH BHUCHOBOK, IO TYT HAHOUIBII MPUCTOCOBAHUM
3acobom LIOC e nenepepBHe BeliBner-niepetBoperns (HBIT) [5, 6], ans skoro HeoO-
ximHa QyHKIis Y(¢) 3 HyJIbOBUM 3HAYCHHSM IHTETpaja
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[w(t)dr=0. (1)

Ifo ¢yHKIif0 OTPUMYIOTH Ha OCHOBI 06a30BOi (MaTepHHCHKOI) W (?), IO BU3HA-

4ae TuI BeiiBieTy. ba3oBa BeliBier-pyHKIIis MOBHHHA 3a0€3eYyBaTH BUKOHAHHS TBOX
OCHOBHHX OIlepaliii: 3MilleHHs 10 oci yacy — Y, (¢t —b), akmo b € R ; macmraOyBaH-

wi— a2 Yy (t/a) ,akmo a>0 1a ae Rt —{0} . ITapameTp a 3amae mUpHUHY LILOTO

makeTa, a b — oro 3mimeHHs. 3anuIIeMo BUpas, SKUi Bipasy 3aJa€ Bl BIACTHBOCTI
byskii y(?) :

y(=a?y, (%j : (2)

OTxe, 115 3aaHuX a Ta b GyHKUis y(¢) 1€ BeHBIECTOM.
PesyneraTom HBII curnaiy € o0uncieHHs BeiiBieT-koedillieHTiB

Cla,b) = Ojo s(t)-a V2 -W(%]dz, 3)

—00

SIK1 BU3HAYAIOTh 1HTETPabHUAN CKAJSIPHUEN NOOYTOK cUTHaNY s(f) Ha BEHBIET-QYHKIIIIO
3aJJaHOTO BUJLY.

OCHOBHI KpUTepii BUSBICHHS CUTHATIB Bill Ae(hEKTIB 3aIi3HUYHIX PEHOK 32 JIOTO-
mororo HBII [7]:

1. Marepuncbka ¢ynkuis HBIT moBuHHa OyTH MakcuManbHO TofiOHA 10 00pasy
CUTHAITY, SIKHI HEOOX1THO BHSIBHTH.

2. IMotpibuo BuOpaTu Taki mactrradbu HBII (uis monepevyHoi TpilliHU MPOIIOHY-
I0Th Y Mexax Bix 8 10 21 macmTabiB), 32 SIKUMU 3 HAHOLIBIIOK BipOTIHICTIO MOXHA
CTBEP/XKYBaTH PO NPUCYTHICTh cUrHamy Bim medekty. [Ipioputer Tpeba BigmaBaTu
MEHIIUM MaciTadam (BHCOKI YaCTOTH), OCKIITBKY 1€ BIUTMBAE HA TOYHICTH BHSBICHHS
nedexty (1o MeHIMi MacmTal, To Oibila po3/AiibHA 31aTHICTE 32 YaCOM 1, HAaBIaKH).

3. Cnig onTHMANBHO TifiOpaTé MOPOTW AJsl BEUBIET-KOSQIMIE€HTIB 32 KOXKHUM 3
BUOpaHuX MacmtabiB. BiImoBimHO M0 IUX MOPOTiB MPUHMAIOTH PIICHHS MPO HasB-
HICTh CUTHaNY Bin aedekty 4um Horo BiACyTHiCTh. Lleli KpuTepil BiAKpHUBA€E MOXKJIIH-
BICTh 3aJIy4eHHs JI0 IPOIeCy BHUSBIEHHA AedekTiB me oauH 3acio LIOC — mryuny
HeliponHy mepexy (LHHM) [8, 9].

Pe3yabTaTn Ta ix 00roBopenHs. 3a nmogaHuMu Kpurepismu modynysamu [IIHM
JUTSL aBTOMAaTUYHOTO BUSBIICHHS CHTHAJIB BiJl onepedHoi Tpimuau (puc. 3), sika chop-
MOBaHa 3 BX1IHOTO, TPUXOBAHOTO Ta BUXIJHOTO IIAPiB.

Hidden Output

Input Output

Puc. 3. IllTyuna HeHpOHHA MeperKa JUIs aBTOMATUYHOTO BHUSBICHHS CHTHANIB
BiJl MOTIEPEYHOT TPIIIMHK PEUKHU: 1P — KUTBKICTh BY3JIiB Y BXiJIHOMY,
[IPUXOBAHOMY Ta BUXiJHOMY LIapax, BLAMIOBiIHO.

Fig. 3. Artificial neural network for automatic detection of signals from
the transverse crack in the rail: numbers are the amount of knots
in the input, hidden and outgoing layers, respectively.
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BXiHuii 1m1ap MiCTUTh BiCiM BXOJIB, Ha SIKI TOJAIOTh
BeliBier-koedinienTd HBII nedexTockomniuHoro curHaimy
(8—15 macmrabu). SIk MaTepUHCHKY BEHBIET-(QYHKIIIIO JUIS
HBII o6panu BeiiBner [10], ananToBaHuil 10 BUSBIEHHS
CUTHAJIIB BiJ IONIepeYHOI TpimuHU (puc. 4).

Puc. 4. BeliBiier, aganToBaHMil 10 BUSBJICHHS CHTHAJIIIB
BiJl MOTIEPEYHOT TPIIIMHK B TOJIOBIl PEHKH.

Fig. 4. Wavelet adapted to detection of signals
from the transverse crack in the rail head.

BxinHi curHanu KyONIOIOTHCS 1 HAIXOIATh HA KOXKEH
3 TPHOX BY3JiB IPUXOBAHOTO Imapy (puc. 3), ae ix mepem-
HOXXYIOTh Ha BaroBi koedilieHTH W (BCTaHOBIIOIOTH i 0 0,5 1
4yac HAaBYaHHsI), JOAAIOThH i, BPAXOBYIOUM BY30JI 3MIIICHHS
b, 10 cyMy MOJAIOTh Ha mepenaBanbHy (GyHKIi0. Jlani curHanmm 3 mux BY3JIiB HaIXO-
JIATh Y BUX1THUAHN T1ap 1, 3aJI€)KHO BiJ MOAIOHOCTI 10 CUTHATY BiJl TIOMEPEYHOI TPIIUHH
petiku, mepexa ¢popmye 1 ado 0 (HasBHICTH YU BiICYTHICTh Ne(hEKTy).

i1 HaBYaHHS HEHPOHHOI Mepexki BukopucTamu koedinieatn HBIT (Ha macmira-
Oax Bix 8 mo 15) mist 50 curHANIB BiX MONEPEYHOT TPIIMHYU PEeiKH (eTajJOHHI 3HAYCH-
Hs1) Ta 50 BiJl MINaNbHUX MiJKIaI0K (XUOHI 3Ha4YeHHs ). [Ipoliec HABYaHHS MOKHA OXa-
paKTepH3yBaTH 3a 3aJCKHICTIO CEPEAHBOKBAIPATHYHOT MOXHOKH MEPEki BiJ EmOXH
HaB4YaHHA (puUC. 5) AN TPHOX BUOIPOK (Y MeKaX HABYAIBHOI TOCIITOBHOCTI): HABYAIIb-
HOi (70%), sika perymroe BaroBi xoegimienTn; y3aransHoBaasHOI (15%), o nepesipsie
BIJITIOBI/IHI BJIACTHBOCTI MEPEXi Ta 3yNMHUHSE HaBYaHHsA, Ta TecToBOl (15%) mist abco-
JIOTHO HE3aJIEKHOTO TECTYBaHHS MEpexi. Y pe3yibTaTi aHamilzy Ae(eKTOCKOMYHOTOo
CUTHaJy, 3amucaHoro Ha aursHii konii JIbBiB—Csaku—Yomn 6 mucromama 2009 p., 3a
JIOTIOMOT'OI0 MEPEXi BUSBIIN JECATKU “TiI03piauXx” (parMeHTiB, sKi 3a (OopMOIO Ha-
raJyBajy CUTHAJ BiJ| OMIEPEYHOT TPiluHU (pHC. 6).
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Puc. 5. Fig. 5. Puc. 6. Fig. 6.

Puc. 5. 3anexHicTb cepeJHbOKBAAPATUUHOT MOXHUOKH HEHPOHHOI Mepexi Bifl €lOXU HABYAHHS
Juta HaBuanbHOi (/), y3aransHioBasbHOI (2) Ta TecToBOI (3) BUOIpOK.

Fig. 5. Dependence of the mean squar error of the neural network on training epoch
for training (/), validation (2) and testing (3) data sets.

Puc. 6. Curnan, sikuii BUsiBUIa HEHPOHHA Mepexa Ha aedekrorpami,
3anucaHii mijn yac 3aizny JIpBiB—Csanku—Yor.

Fig. 6. The signal detected in the defectogram received during checking
of the railway Lviv—Syanky—Chop by the neural network.

BcranoBwiy, 10 aMIuTiTYAa BUSBICHOTO CHTHATY CyMipHa 3 aMILTITYIOI0 CHTHa-
JB Bij MiIKJIa0K, IO CBIIYUTH PO MOXKIIMBICTh TONIYKY CHUTHAJIB BiJ cI1a00pO3BH-
HYTUX Je(EeKTiB, a TAKOXK CIOCTEpIraTy iX PO3BUTOK. 3BHUYANHO Cepell CUTHANIB, SKi
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BUJTMIA MEpeXka, € 1 XuOHi, aje, He3Baxaroun Ha 1e, IIIHM 3amuiiaeTbcst oqHUM 13
HAUMOTYXHIMKX 3aco0iB po3mi3HaBaHHsS JedekTiB. BoHa He mpuiiMae i He MOBHHHA
npuiiMaTy PillleHHS MPO MPUAATHICTh PEWKHM JO0 MOJabIIoi ekcruryaTamii. He Moxe
3aMIiHHUTH OIepaTopa BaroHa-Aedekrockoma B Iiii BIAMOBINANBHIA CIIpaBi, ajue MOXe
3HAYHO TOJIETIIHMTH 1 MOJIMIIUTHA HOTo PoOOTY.

BUCHOBKHA

JlocmipKeHO MOXKITUBICTE aBTOMATH3AIII] IPOIECY BUSBICHHS Ae(DEKTIB 3aTi3HAY-
HUX peiiok 3a goromororo IIIHM. Sk BXigHI mapameTpu MepexKi 3alporoHOBAHO BHKO-
puctoByBaTH BeiiBieT-koedinienTn HBII nedekTockomiyHOro curHaimy. 3a BIAJIOTO
BUOOpY MarepuHChKOi BerBneT-QyHkiii HBII Ta mpaBumsHOT koH®irypanii [HIHM
MOYKHA BUSIBUTH JE(PEKTU HA PAHHIX CTaIiIX PO3BUTKY.

PE3IOME. Iloctpoena uckyccTBeHHas HeilponHas cetb (MHC), koTopast Ha OCHOBE KO3(]-
(uIMeHTOB HempepbIBHOTO BeiBneT-npeobpazoBanus (HBIT) mo3Bonser aBToMaTudecku oOHa-
PY)KUBATh CUI'HAJbl OT MONEPEUHOI TpeluHbl pelbca Ha JedeKkTorpaMMmax, 3aliCcaHHbIX Mar-
HUTHBIM BaroHoM-gedexkrockonoM. [Ipu yaaqno mogoOpaHHONW MaTepUHCKOW BeiBIeT-QyHKIMN
HBII u xondurypanuu MHC MOXHO BBISBIATH CUTHANBL OT Je()EKTOB HAa HAYAIbHBIX CTaJHUIX
UX 3apOXKICHUS, T. €. KOTJIa CUTHAJ COIIOCTABUM C IIYMOM.

SUMMARY. The artificial neural network (ANN) for automatic detection of signals from
transverse cracks (in defectograms recorded by magnetic wagon-defectoscope) which is based
on the coefficients of continuous wavelet transform (CWT) is constructed. In case the mother
wavelet of CWT and configuration of ANN are well matched the network allows to detect sig-
nals from defects in the early stages of their initiation, i. . when the signal is comparable with
the noise.
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MPABWJIA JJIs1 ABTOPIB

MixHapoaHUi JBOMICAYHUI xypHa “@Di3uKo-XiMiuHA MEeXaHiKa MaTepiaiB”, iKWl mepe-
BUJIa€ aHMIIHCBKOIO MOBOIO BHAABHMUTBO Springer Verlag min HasBoro “Materials Science”,
JPYKY€ pe3yibTaTH JAOCIIIKEHb Ta OMJISIOBI Mpalli y rajy3i MIIIHOCTI Ta IOBrOBIYHOCTI KOHCT-
PYKUITHUX MaTepiaiiB, OXOILTIOIOYN MEXaHIKy pyHHyBaHHS, 30KpeMa 3 ypaXyBaHHIM poOodHX
YMOB, Ta CyMIXHI JUISHKM Marepiaio3HaBcTBa, (i3ukH i Ximii. OkpeMi pyOpUKH MPHCBSYCHI
3MIIHIOBAJIbHUM TEXHOJIOIisIM, METOJaM 3aXUCTy BiJ Kopo3ii (iHribiTopu, NOKpUBU TOLIO), iH-
JKEHepil MOBEPXOHb 1 ONTHMI3allii CTPYKTYPH, a TAKOXK AIarHOCTHUII Ta HEPYHHIBHOMY KOHTPOJIIO
€JIEMEHTIB KOHCTPYKIIiH.

Kypnan myOmikye cTaTTi yKpaiHChKOI, POCIHICEKOIO Ta aHTIIIHCHKO0 MOBaMH.

Bumoru 10 opopmiieHHs1 cTaTTi

1. Ha3By crarTi (He 6iJiblie ABOX PSIAKIB) CIIiJ] TOJATH TPHOMa MOBaMH.

2. O0csr craTeil (kpiM OIILA0BUX) pa3oM 3 TAaOIULAMY, PUCYHKAMU Ta IiJIHCaMU A0 HUX
1 CIUCKOM JiTepaTypy He IOBUHEH MEPEeBUINYBaTu 12 THC. 3HaKIB (6 cTopiHOK) mipupToM Times
New Roman 10,51 3 mojayTOpHUM iHTEpBAIOM.

3. CraTTs NOBUHHA MICTUTH KJKYOBI CJ0Ba, CTUCIUI BUKIAJA CTaHy IpOOIEeMH, OIUC
IpeaMeTa, METH 1 METOY IOCHiPKeHb, Pe3yJIbTaTH Ta IX 00rOBOPEHHS, BUCHOBKH, 32 BUHATKOM
KOPOTKHX TIOBiIOMJIEHb 00CSATOM He OiIble TPhOX CTOPIHOK.

4. Pe3roMe aHIIIiiiCbKOI0, YKPATHCHKOK Ta pociiicbkkow MoBaMu 10 20 psiIKiB MOBUHHI
MICTUTH KOHKPETHI pe3y/IbTaTH i IOYMHATUCA CIOBAMHU “OTPHMAHO...”, “NOKa3aHo...”.

5. Ha pucyHkax He MOBMHHO OYyTH CIOBECHHX MTO3HAYCHb. Y TEKCTI CTATTi BKa3YIOTh MiCIe
pucyHka. [lianucu mUITYTh MOBOIO OPUTiHANY Ta AHITIHCHKOI. AHITIHCHKMN MiANMC MYCHUTb
MOBHICTIO TIOSICHUTH, 1110 300paKEHO Ha PUCYHKY. PHCYHKH, 110 3M031, poOJIATh OJJHAKOBUX PO3-
MipiB, a IX mupUHA He Mae nepeBuiyBaty 6 cm. IloaiOHi pucynku 00’ ennytoTh y rpynu (Puc. Xa,
b, c, ...). PUCyHKH, 5IKi Y CTaTTi HE aHAI3YIOTh | HE BUKOPUCTOBYIOTh JJISl HAYKOBHX BUCHOBKIB,
He nomimaru. He MoxxHa nyGmroBaTy Ti caMi aHi B Tabiuusx, rpadikax i TeKCTi cTaTTi, a Ta-
KOJK MIIMUCH i/l PUCYHKAMH Y TEKCTi.

6. Ins no3HaueHHS BEJIMYUH BXKHMBATH JITEpU TUIbKU JATUHCHKOI Ta rpelbkoi abeTok. Bei
CUMBOJIM Tpeba MOSCHUTH B TeKcTi. He 3acTOCOBYBaTH IHIEKCH y BHUIJISI MOYATKOBUX JIITEP
SKOIOCh CJIOBA, a 3aMIiHATH iX Ha LU(pU (HAIPUKIAA, dy 3aMiCTh d,,, ). Homep dbopmynu Bkazy-
I0Th, AKIIO HA Hel AaJ1i € OCHJIAHHS.

7. Oi3u4HI BeTMYNHY HOAAIOTH B OAMHUIX Cl, KOPUCTYIOUHCH MKHAPOTHIMH TTO3HAYCHHSIMI.

8. lluroBany niteparypy Tpeba 0OMEKUTH TUIbKH HaWBaXIUBIIIUMH nparsaMu. CIUCOK Jii-
TepaTypH MOAAIOTh Y MOPSAKY IOCHIAHHS B CTATTI MOBOIO OPUTiHATY (MOXXHA J{yOTIOBaTH aHT-
JCBKOI0 MOBOIO), SIK YKa3aHO HHXKYE.
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Speidel H. J. C., Uggowitzer P. J. and Speidel M. O. Properties of cold worked high-
nitrogen chromium based alloys // 5th Int. Conf. on High Nitrogen Steels (Espoo, Finland, May,
24-26, 1998). — Stockholm, Sweden, 1998. — P. 124. (/[na cmameii y 36ipruxy).

THoxmypcoxuii B. 1., ®@edopos B. B. Brnus BonHio Ha audys3iiHi nporecu B MeTalax. —
JIsBiB: Bun. ®MI HAH Vkpainu, 1998. — 208 c. (s monozpadpiit).

9. OOcsr ornsay Ta JiTepaTypy A0 HbOTO MOKHA 30LIBIIUTU 3aJI€XKHO BiJ TEMAaTUKH Ta
iHpOPMATUBHOCTI.

Paszom i3 060oma suopykamu 6 pedaxkyilo nooawms Kon’romephy eepcito cmammi, niozo-
moeneny 6 peoaxkmopi Word for Windows 2003 aoo XP, ma pucynku y gpopmamax *.tif abo
*.cdr (nuwe 6 uopno-6inomy euxonanni). Cmammio nepeoaroms na CD oucky aoo E-now-
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International bimonthly Journal “Fizyko-Khimichna Mekhanika Materialiv” (‘“Physicoche-
mical Mechanics of Materials”) is published also in English by Springer Verlag Publishing House
under the title “Materials Science”. The Journal enlightens investigation results and provides
reviews on problems of strength and durability of structural materials including fracture mecha-
nics, in particular with account of service conditions and also allied fields of materials science,
physics and chemistry. Special sections are devoted to strengthening technologies, corrosion-pro-
tection methods (inhibitors, coatings etc.), surface engineering and optimization of structure as well
as diagnostics and nondestructive testing of structural elements.

Papers are published in Ukrainian, Russian, and English.

Manuscript Requirements

1. Title of the paper (no longer than two lines) should be given in the original language
and in English.

2. Manuscripts (with the exception of reviews) including tables, figures and figure captions
and a list of references sholuld not exceed 12 000 characters (approximately 6 pages typed in
Times New Roman 10,5 p).
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completely explain to the reader what is illustrated in the Figure. Figures sizes, if possible, shoud
be equal, with the width not exceeding 6 cm. Similar figures should be united in groups (Fig. Xa,
b, c,...). Figures that are not analized in the text and are not used in scientific conclusions should
not be placed in the text. The same data should not be repeated in tables, graphs, manuscript
text, and in figure captions.
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explained in the text.One should use digits for indices and not first letters of a word (e.g. use a,
instead of ay,.). Formula number is written in case it is further mentioned in the text.

7. SI units should be used throughout the manuscript.
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9. The text of the review and references to it can be extended depending on the subject and
information submitted.

Two copies of the manuscript and obligatory text file (Word for Windows 2003 or XP
and files of figures (*.tif or *.cdr) (only black-white preparation) should be submitted to the
Editorial Board on CD disk or by E-mail: pcmm@ipm.lviv.ua (as attachment).

10. The data concerning the author(s) (names, home and office addresse, telephone, E-mail) and
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