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ABTOp paccmaTpuBaeT npuYnHbI

¥ 3aKOHOMEepPHOCTU HabIloaaeMoii

B rocsiegHee gecsTuieTue cutyauumn

C POCTOM YUCia N3710MOB 6OKOBbIX

pam BaroHHbix Tesniexek. Ha ocHose
cAesiaHHbIX 3aK/II0YeHUA UM
npeasioXXeHbl Mepbl, HanpaBJ/ieHHbIe Ha
rnoBbILLIeHNe Hafe)XXHOCTU JINTbIX AeTanen
UCIOJIb3YyEeMbIX KOHCTPYKUNI A1
npeaoTBpaLLeHNs BO3MOXHbIX fedeKkToB
¥ noBbILeHNs1 6e30MacHOCTU ABVKEHMUSI.
Cpeau npoyero npeaycmMaTpuBaloTCs
aKTOpPHbIVi aHaNN3 NPUYUH, BITUSTIOLLINX
Ha n3710M GOKOBBIX PpaM TEJIEXEK,
pa3paboTka KpuTepueB 6paKkoBku
cpeacTBaMy Hepa3pyLualoL|ero
KOHTPOJIS INTBIX AeTaneu ans
BbISIBJIEHUSI B HUX BHYTPEHHUX AedeKToB,
a Taioke npuMeHeHue B rpoLecce
ANarHocTUpoBaHUs paanaLMoOHHOro
KOHTpO/IS.

Kntovesble crioBa: xenesHas 4opora,
6e30MacHOCTb ABUXEHWS, rPY30BbIe BaroHbl,
JINTbIE AETa/IN TEJIEXEK, N3/TOMbI, KDUTEDUMN
OpakoBKU, HepPa3PyLLIAIOLLIMY KOHTPO/Ib.

BESOINACHOCITE

Kputepunmn 6pakoBKu NUTbIX
aertaneun

Maanosuuro Baadumup Barenmunosuy —

KaHouodam mexHu4eckux Hayk, 0oueHm Kagheopol
«Baeonwt u 8aeonnoe xo3aiicmeo» Mockogckoeo
20Cy0apcmeeHH020 yHugepcumema nymeti coooujeHus
(MHHUT), Mockesa, Poccus.

3]10M OOKOBOIT paMbl TeJiexkeK — ca-

Masl pacTipocTpaHeHHasl CEeroaHs

npuyrHa cxonaa BaroHos [1]. Xotsa
€CTb U MO3UTHUB; KOJTMYECTBO TAKUX U3JIOMOB
B MIPOIILJIOM TOIly 3HAYMTETbHO CHU3UIIOCH 110
cpaBHeHuto ¢ 2013 rogom [2].

ITo oHO#1 U3 BBIABUTABIINXCS CTICITUAIM -
CTaMU BEPCUI CaMbIil OTTACHBIN 1151 peLUan-
BOB — 3TO 3UMHWII MMEPUOJ, TO €CTh KOTna
JOMUHUPYIOT OTPUIIATEIbHBIE TEMIIEPATyPhI
U HACTYTaeT XoJIoaHoe BpeMs roaa [3]. OgHa-
Ko 13 16 n310M0B 3a ieBsiTh MecstieB 2014 ro-
Ia [2] Goblrast 9acTh MX ITPOU30IIUIA B TETUIBIC
Mecsibl. OnmHa 13 GOKOBBIX paM CloMaliach
B LICHTPaJIbHOM perrnoHe — MoCKOBCKOI 00-
JIaCTH.

Cpenn ciygaes 2014 roma onnH 3aCITy>K1-
BaeT 0co0oro BHUMaHus1. Peub unet 06 aBapuu
Tpy30BOTO Moe3a Ha cTaHny OUInImoBKa
Kyit6bimeBckoii XKeJle3HOU TopoTrn 9 MapTa,
MPUYUHOU KOTOPOW CTal U3JO0M OOKOBOM
PpaMBbI TEJIEXKKH M3-32 HEKAUECTBEHHOTO JIUThSI.
K Takomy BbIBOIY TIpUIILIA CIIEHMAIBHO CO-
3MaHHast IJIsT pacclieIoOBaHMsT TIPOUCIIIECTBUS
komuccus. Comeaimii ¢ pebCoB IMOTyBaroH
M3TOTOBJIEH Ha ykpaumHckom OOO
«Tpancwmam» (1. Kpusoii Por), Ho GpakoBaH-
Hoe JInuThe Ipoun3BozcTsa 2012 roxa npearpu-
SITUE TIOJTYYWJIO OT CBOETO TIapTHepa, aMepu-
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Puc. 1. LlensHonuteie pamel nponssoactea CLUA.

KaHckoi kommaHnun Amsted Rail Company
Inc. Ilpuyem ciydait uzioMa TenexXKU-aHa-
Jora 18—100 aMmepukaHCKOIro MPOU3BOACTBA
Ha Tepputopuu ObiBIIero CCCP He enuHCT-
BEHHbIN — yXe TpeTuii. PaHee Ha YkpaunHe 1o
MNpUYMHE HEKAYeCTBEHHOTO JTUThs TPOU30ILLIET
MU3710M OOKOBOIA paMbl IO/ OTHUM U3 BarOHOB,
B ApYyroii Tejexke Oblia 0OHapyKeHa Tpelu-
Ha [4].

B oTBeT Ha Borpoc, moyemMy aMmepruKaHCK1e
TEJIEXKKH MOTYT 6€30I1aCHO 9KCILTyaTUPOBaThCS
110 50 1eT, MoxkHO ycabiaTh aprymeHT: B CILIA
B COPOKOBbBIE TOMIbI MPOILIOrO BeKa LIEJTUKOM
OTJIMBAIN 16-MeTpOBbIE paMbI I1aATHOPM, B TOM
YUCJIe C IByXMETPOBBIMU TOPLIEBBIMU CTEHAMM,
TOPLIEBBIMU OOpPTaMM, M 3TO JIyylliee JoKa3a-
TEJTBLCTBO BBICOKOTO Kijiacca JuThd [5, 6]. Ho
B IaHHOM CJTy4yae peuyb UIET He O BO3MOXHO-
cTsX, a o dhakTax. B cromaBieiics Tenexke
npousBoacTBa Amsted Rail, kak u B Apyrux
Tenexkax Moaean 18—100 u ee aHamorax npo-
u3BoncTBa Poccru, B 30HaX U3JI0Ma UMEIOTCS
Y TTOBEPXHOCTHbBIE, U BHYTPEHHUE Ae(EKTHI.

K sxcnopTHO# mponyKiiuy Bceraa npeab-
SIBJISIIOTCSI TIOBBIIIIEHHBIE TPEOOBAHMSI.

Kaxk BugHo uz puc. 2, 3, nedeKkTbl B 00K0O-
BOI paMe aMepHUKaHCKOTO MPOU3BOACTBA
aQHaAJOTUYHBI JeheKTaM B U3JIOMaX TeeXeK
OTEeYECTBEHHBIX MpousBoauteneit. U aro,
HECMOTPSI Ha OOJIBILION OMbBIT U3TOTOBJICHUS
1 KOHTPOJISI KauecTBa Tejaexek dhupmaMu
CIIA.

IToaToMy mpou3oleanii cayJaii siBisi-
€TCsl MOKa3aTeIbHbIM U JIMIIIHUI pa3 MOATBEP-
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Puc. 3. CevyeHus n310MoB 6OKOBbIX paM TeJeXeK MPON3BOACTBA OTE4YEeCTBEHHbIX 3aBOA0B [7].

Puc. 2. CeyeHne n3noma 60KOBOW paMbl TEJIEXKN
npousBoacTea Amsted Rail.

KJAAaeT TOUYKY 3peHust Kadeapnl «BaroHsl
M BaroHHoe xo3giictBo» MUUT o Tom, uTto
mobas Tenexka (JIMThle JeTalin), KoTopas
HaYMHAaET BBITYCKAThCS JTIOObIM MPEAPUSITU-
€M BIIepBbIE, C TOUKU 3pEeHUS] TUAarHOCTUPO-
BaHUsI 10JKHA ObITh 00bEKTOM 00513aTEIbHO-
IO KOHTPOJIS.

JI1o6ast HoBast KOHCTPYKLIMS JTUTHIX JeTa-
JIEW TeJIeXKKM, KaK 1 JII000I JTUTON JeTanu —
9TO HOBast MOJEJIbHO-CTEPXKHEeBas OCHACTKa,
KOHCTPYKILIMSI KOTOPOIl HEMOCPEACTBEHHO
BJIMSIET Ha TPOLIECChl 3aJTIUBKU, (POPMUPOBaA-
HUST CTPYKTYpbl MeTalJla U BOBHUKHOBEHUS
BO3MOXKHBIX JUTEHHBIX Ae(PEKTOB, KOTOPbIE
TaKxKe MOTYT ObITh HOBBIMU JIJ1s1 HOBOTO U3/Ie-
Jusl.

B kauecTBe BO3MOXKHBIX MTPUUYUH MacCCO-
BBIX M3JIOMOB OOKOBBIX paM Ha3bIBAlOTCS ca-




MbI€ pa3HbI€, IO KaXXIOMY CJIy4ato MPOBOIUT-
cs paccienoBanue. [1pu aTom onpeneasores
XMMCOCTaB, (GDU3UKO-MEeXaHUYEeCKUe CBOCTBA
MaTepuaia, aHaATU3UPYIOTCS IKCIUTyaTalluOH -
HbIE YCJIOBMSI, B KOTOPBIX TTPOU3OILINA U3J0-
MBI.

OpmHako 10 cuX Mop He MPOBEAeHAa CUCTe-
MaTU3alus BCEX JaHHBIX MO CaydyasiM U3J0-
MOB, HEIOCTATOYHO CKPYITYJIE3HO UCCIIe0BA-
HBI YCJIOBUSI, B KOTOPBIX OHU TIPOUCXOJIST.
Heo6xoaumo npoBecTu BCeoObeMIIOLIN I
(bakTOpHBII aHAIN3, B TOM YKCIIE TIPUHSITH BO
BHUMAaHUE: COCTOSTHUE TTYTH, TUTI IIITIaJ, CTe-
MEeHb 3arpy3KU BaroHa, poji rpy3a, TUI BaroHa,
HaJIMYKMe ¥ BUIBI 1e(DEKTOB, MOJIEIIM TETEKKHU
(6OKOBOI1 paMbl), HEUCTIPABHOCTU U COCTOSI-
HUE TeJeXeK W BaroHa Ha MOMEHT U3JIoMa,
TOCJIeTHUE PEMOHTBI, YCJIOBUS IBVDKEHUST —
CKOPOCTbh, B PEKHUME TITH, BbIOETA WA TOP-
MOXEHUS, MOAbEeM-YKJIOH, TIpsiMasl UJiun
KpuBasi, KJIMMaTU4eCKue 0COOeHHOCTH,
BpeMsI Tofia, APYTrrue BO3MOXHBIE (DAKTOPHI.

BrimonHeHue pakTopHOTO aHAIM3a MOXET
U HEe JaTh «PEBOJIOIMOHHBIX» BBIBOIOB
(B 3HAUUTEIHLHOU CTETIEHU PE3YJIbTaThl 3aBU-
CST OT OJTHOTBI U TOCTOBEPHOCTH MPENOCTaB-
JIEHHBIX TAHHBIX), HO TIO3BOJIUT B COBOKYITHO-
CTH C paHee BBISIBJICHHBIMU TTPUYMHAMU W3-
JIOMOB HA¥TH CTeTIEHb BIUSHUS KaXI0TO 13
(akTOpPOB U OMNpeAeTUTh, KAKUE U3 HUX OKa-
3pIBAIOT HauboJIee 3HAYMMOE, a TO U TJITaBHOE
BJIMSIHUE Ha TIOSIBJIEHUE Ne(PEKTOB B JIUTHIX
JeTaIsIX TeJiexXeK. AHAJTU3 MOXET ObITh ITOJIE3-
HBIM JJISI YTOUHEHUST PEXXUMOB BOXICHUS
1 TOPMOXKEHUS MOEe3/10B, CO3MaHUs METOIUK
pacueTa U UCIbITAHUI TeJeXeK, COBEPIIECH-
CTBOBaHMSI MX KOHCTPYKIIMU U CUCTEMBI JIM-
arHOCTUPOBAHMSI.

* * %

BaxxHyto posib B ITOBBIIIEHUM KadyecTBa
JIUTBIX JeTalieil TeJeXXeK 1 0€30IMacHOCTH
IBVDKCHUST UTpaeT Hepa3pylIaloIInil KOHT-
poitb. Celfgac ero COCTOSTHHE CITOXKHO Ha3BaTh
YIOBIICTBOPUTEIHLHBIM.

AHanu3 6e30MacHOCTU JABUXEHUS 3a
2001—2014 romsl HATASOHO TTOKa3all, 4TO
MAacCOBBIC M3JIOMbI OOKOBBIX paM HavyajncCh
¢ 2007 roma [8]. DTo MO BpeMeHU! COBITaacT
C BBeJICHIEM 3alpeTa Ha CITpaBlIcHUE CBap-
KOU JIMTEHHBIX 1e(DEKTOB B 30HE YIJIOB OYK-
COBOTO ITpoeMa P U3TOTOBJICHUH (M3BEIIIe-
HHe 00 m3meHeHun Ne 3211B 72007 1. oT
12.04.2007 r. x TT LIB-32—695—2006 «/1eTaim
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JIUThIE U3 HU3KOJETUPOBAHHOMW cTalu IS
BaroHOB XeJe3HbIX Jopor Koaeu 1520 Mm.
Pama GokoBas u 6anka HagpeccopHas. Tex-
HUYeCcKre TpeOOBaHUS»).

B pesynbrate auTeliHble 3aBOABI CTAIU
MEHSTb TEXHOJIOTHIO U3TOTOBIEHUS OOKOBBIX
paMm, CTPEMSICh ITOJTHOCThIO YCTPAHUTh AedeK-
Thl B OTBETCTBEHHBIX 30HaX. IMEHHO 3TO,
CKOpee BCEro, MPUBEJIO K MOSIBJIEHUIO HOBBIX
nedeKTOB, U €CTh 0OJIbIIIAasi BEPOSITHOCTh, UYTO
JNlaJleKO He BCE M3 HUX €lle MPOSBUIUCH
W U3YYEHBI.

Cneuunanuctamu IIB OAO «P2KJI» He-
OJJHOKPATHO MOAYEPKUBATIOCh, YTO BO BCEX
CEYEHMUSIX U3JIOMOB OOKOBBIX PaM UMEIOTCS
BHYTPEHHUE JuTeliHble nedekThl. M3yue-
HUE CPENCTB U METOJOB HEPa3pylIaIoIero
kKoHTpoas (manee — HK), ncnonab3yembix
MPU U3TOTOBJIEHUU JIUTHIX AeTajeil BATOHOB
Ha 3aBoJiax, IPU PEMOHTE Ha MPEeANPUSITU -
ax OAO «PX]JI», Ha yacTHBIX BaroHope-
MOHTHBIX MPEATIPUSITUSIX, B TACCAKUPCKUX
BaroHHBIX J€TO U B Ipollecce 3KCIuTyaTa-
1IUU TTOATBEPXKAAET, YTO HA CETOMAHSAIIHUN
JNIeHb HE CYILIECTBYeT HAAEXHBIX CPENCTB
MOJHOr0 KOHTPOJIS 34 JIMTBIMU AETaIsIMHU,
B TIEPBYIO OYepeab — JIUISI BBISIBJIEHUS] BHY -
TPEHHUX 1e(PEeKTOB.

BuyTpeHHue nedekTsl B O0KOBBIX pamax
MpU UX MPOU3BOACTBE HA 3aBOAAX-U3TOTOBU-
TeJSIX HE BBISBISIOTCS, 32 UCKIIOUEHUEM
KOCBEHHOTO KOHTPOJISI PU YJBTPa3ByKOBOM
TOJIIIMHOMETPUU CTeHOK paM. Ho B aTom
clTyyae KOHTPOJTIO MOJIEXAT TOJIbKO Ompe/e-
JICHHbIE TOYKU, U JAHHBIA METO/ HE TTpeaHA3-
HauyeH HaxOAWTh BHYTPEHHUE Ne(EKTHI.

s BBISIBJIEHUSI Pa3BUBAIOIIMXCST BHY-
TPeHHUX JedEKTOB Ha BaTOHOPEMOHTHBIX
MPEaNPUATUIX UCTIOIb30BAJICS aKyCTUKO-
9MUCCUOHHBIA METOA KOHTPOJIS, Mpexae
BCEro MpU MPOJICHUU CPOKA CITYKObI TEJIEKEK
(B HacTos11Ie€ BpEMS MPOIJIEHNE TPUOCTAHOB-
JieHo). Ha ceTu Xene3HbIX 1OPOT UMEETCS
nopsaka 110 KoMIieKToB 000pyaA0BaHUS 1St
MPOBEPKM JIUTHIX E€TACH TeIeXEK B YCIOBU -
sx peMoHTa. OgHAaKO NaHHBIA METOA U 000-
PyIOBaHUE MOTYT NMPUMEHSTHCS TOJIBKO IS
KOHTPOJIS YK€ SKCILTYaTUPYIOIIUXCST OOKOBBIX
pam. I1pu U3roToBAECHUU AeTalleil U I pam
¢ HEOOJIBIIMM CPOKOM CJTY>KObI OH HEpUMe-
HuM. OT (heppo30HI0BOrO METOa KOHTPOJIS,
KOTOPBIi TTO3BOJISIT BBISIBIISITH XOTSI OBI TIO/T -
MOBEPXHOCTHBIE NEe(EKThl, CErOAHS TOXE
OTKa3bIBAIOTCS.
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Puc. 4. BokoBasi pama co cpokom ciyx6bl 8 neT c pakoBUHOV 06bemom 5 cm?® y 30HbI R55. U3bsiTa ns
akcnayarauuu Ans nccrenoBaHns HoBbix meTonos HK.

Croxuiaachk nmapagoKcaabHasi CUTYaIs.
OpmHa 13 IPpUYMH U3JIOMOB JIeTajiei TeJeKeK
B 9KCIUTyaTallUd — HaJW4YKUE JIUTCHHBIX Je-
(beKTOB, B TOM UKCJIe BHYTPEHHMX, KOTOPBIC
He OBUTH BBISIBJICHBI Ha 3aBOJaX-U3TOTOBUTE-
JISIX. A BBISIBIISITH T Ie(PEKTHI IIPH N3TOTOB-
JICHUH, a TAaK3Ke TIPU PEMOHTE MJIU B 3KCILIY-
atanuy HeyeM. bosee Toro, ¢ 2015 roga Ko-
JIMYECTBO METOIOB Hepa3pyIIaoIIero KOHT-
ponss OOKOBBIX paM IIPH pPEMOHTE
YMEHBIIAETCS C TPEX OO0 OTHOTO B CBSI3U
C BBOIOM B JICICTBUE HOBOW HOPMAaTWUBHOU
TOKYMEHTAIINM — CBOJIA IIPAaBWII ITO HEepaspy-
maroremy KoHTpoiio ITP HK B2 — ITP HK
BS. IpuyeM ocTaeTcs Julillb METOJ MAarHUTO-
TIOPOIITKOBOTO KOHTPOJIS, TIpeIHA3HAYCHHBII
IIJIST BBISIBJICHUS TOJIBKO TTIOBEPXHOCTHBIX JIe-
exToB. PeppO30HIOBEINT METOA KOHTPOJIS,
YIBTPa3BYKOBasT TOIIIMHOMETPUS OOKOBBIX
paM B HOBBIX IIpaBUJIaX HE TIPEAYCMOTPEHBI.

CremyeT KOHCTaTHpOBaTh: HU B Poccum,
HU 3a pyOeKoM Ha TIPOM3BOICTBE JIMTHIX e~
TaJleil TeleXKeK He TIPUMEHSIIOTCS CpeaCcTBa
Hepa3pyIIaoIIero KOHTPOIIS I BBISIBICHUS
BHYTPEHHUX Ic¢(PeKTOB. 3a MCKIIOUYCHUEM
KWUTANCKOTO JIUTEHOTO 3aBoJa B Pyxoy, roe
WCITOIB3YeTCS PamvallMOHHBIA METOI KOHT-
PpOJIst GOKOBBIX paM.

B 2010 rogy O6bUTM BBEACHBI B IECiiCTBUE
o61ue Tpedosanusg K HK npu usrorosienuu
JINTBIX JeTajiei TeJIeXKEK TPY30BhIX BarOHOB,
paspabotanHbie LITA OAO «PXK/I» [9]. Tpe-
OoBaHMs pa3paboTaHbl 1 obecrneyeHus
HaIEeXKHOCTH M IOCTOBEPHOCTHU ITPUMEHSIEMBIX
n3roroButeagmMu MetomoB HK u oueHKM
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CTaOMITBHOCTH TEXHOJIOTUY M3TOTOBIICHUS 10
pe3yabraTaM ITPOM3BOICTBEHHOTO KOHTPOJIS.
B cooTBeTCTBUM € 3TUM HOKYMEHTOM BEIOOD
cpencts HK 1 mx BepuduKamus TOKHBI
OCYIIECTBISATHCS IPEAITPUITHSIMI -U3TOTOBHU -
TEJISIMU JIMTHIX AeTaJIeli TPY30BBIX BATOHOB. 3a
MIPOIIEAIINIA TIepUO, TEM He MEHee, Ha IIpo-
M3BOJICTBE HE MOSIBUINCH KaKue-JIMoo 6oJiee
coBepuieHHBIe MeTonbl HK meTasreii Teexex,
MPEXIE BCETO — TSI BBISIBJICHUST BHYTPEHHIX
nIe(eKTOB.

Mexay TeM, KaK IToKa3aJIu IIpOBeIcHHEBIC
HCCIIEIOBAaHMSI, a TAKXKE MPOIIEAIITIE MEXKIY -
HapOIHBIC BEICTABKM 10 JUATHOCTUKE W He-
pa3pylIalomeMy KOHTPOJIIO, Ha pEIHKE MMe-
oTcs 3(pPeKTUBHBIE CpeACcTBa Hepa3pylIaio-
IIETO KOHTPOJIST, KOTOPBIE MOTYT IPUBJICKATh-
CsI JUTS TIOBBIIIICHUS] KAUeCTBA M3TOTOBIICHUS
JINTBIX JeTajeit TeaeXeK, B TOM YHNCIIe — IS
paguaIIMOHHOTO KOHTPOJISA, 0 KOTOPOM eIIle
OyneT ckazaHo.

* * *

HoBrie 6onee a(ppeKTUBHBIE METOIBI
KOHTPOJISI HEOOXOIUMO JTOJIKHBIM 00pa3oM
uccnenoBath 1 Bepuduimponats. K coxane-
HUIO, UMEIOTCS IIPelleAeHTHI HeyIaqHbIX IT0-
ITBITOK TIPOABMKEHUST HOBBIX IJISI BATOHHOTO
XO03$11ICTBa METOJIOB U CPENICTB HEpa3pyIlato-
IIeTO KOHTPOJIS JIUTBIX AeTalei TelleXkeK.
HecMoTpst Ha MX TPUMEHUMOCTD TIPpH JUar-
HOCTHPOBAHMU JIeTajieii, TI0 IPUIMHE HEllo-
CTaTOYHOTO OOOCHOBAHUSI OHU JIJISI paccMma-
TPUBAEMBIX 1IeJIeit He CUMTAIOTCS 3P PEKTUB-
HBIMU.




Puc. 5. BokoBasi pama co cpokom ciyx06bl 22 roga c pakoBuHori o6semom 50 cm? y 3oHbl R55. U3bsiTa ns
aKcnayaTtauuu as uccaenoBaHus HoBbix metogos HK.

Hano uMeTh B BUIy, 4YTO MpUMEHEHMUE
JII0OOro METO/Ia Hepa3pylIaroIero KOHTPOJIs,
MO3BOJISTIONIETO BBISIBJISITh BHYTPEHHUE J€-
(bexThl (paguallMOHHOTO, aKyCTUUYECKUX,
KOMOMHUPOBAHHBIX), CETOTHSI MOXET ITPUBE-
CTH K TOMY, YTO TIPU KOHTpOJIe OyaeT (hruKCH-
poBatbcsa 100-mpoueHTHBIN Opak. Tak, mo
HOPMAaTUBHBIM JOKYMEHTaM B HacTosIee
BpeMsi OpaKkyroTcst MOphl OT 1,5 MM. A ¢ 00Jib-
LIMMH 110 BeJIMIMHE ne(eKTaMu paMbl — 00b-
emoM 10 50 (!) cM?, KaK rmoKa3ajau MpoBeeH-
HbIe UCCAeN0BaHUsI, KOHCTPYKLIMU CIyXKaT
NEeCATUNETUSIMU — puc. 4, 5.

JIro6bie HOoBBIe MeToAbl HK criocoOHBI
J1aTh HEOOXOAUMBI 3(PPEKT TOJHKO MPU Ha-
JIMYMK 000CHOBAHHBIX KPUTEPUEB OPAaKOBKH
IO BBISIBJISIEMbIM BHYTPEHHUM JAedeKTam,
KOTOPBIX (KPUTEPUEB), K COXKAJICHUIO, IMOKa
He cyuiecTByeT. He cyiecTByeT u Katajora
JINTEWHBIX 1e(EKTOB IeTalleil TeJeXkeK.

Pabora nmo TexHuyecKuM TpeOOBaAHUSIM
B-32—695—-2006, a takxxe OCT 32.183—
2001 «Tenexxku AIByXOCHbIE I'PY30BbIX BATOHOB
koneun 1520 mM. [letanu nutkie. Pama 6okoBast
u Oajika HajapeccopHas. TexHUuecKue ycio-
BMSI» Ha MMPOTSIKEHU U MOCTIETHUX JIET He AaJia
JKeJTaeMbIx pesyibraToB. He comepxkar tpedy-
€MBIX KpUTepreB OPaKOBKM 1O BHYTPEHHUM
JedeKTaM Takue JOKYMEHTBI, KaK pa3padaThl-
BaeMblii TOCT «Hepaspyiawouiuii KOHTpOJIb
JIUTBIX JeTajieil TeJIeXeK rpy30BbIX BarOHOB.
OO01ue TpeboBaHUSI K METOJaM KOHTPOJIS»,
yTBep:kaeHHbIe B aBrycte 2013 roga «Kpute-
pyM OPaKOBKM JIUTHIX IETaJei TeJIeXKEeK Ipy-
30BbIX BaroHoB Mojeu 18—100 u nx aHaaoros
B 9KcIutyaTauuu». 1 utonst 2014 rona BBeneH
B aeiicteue 'OCT 32400—2013 «Pama 60ko-
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Basl 1 OaJika HaJIpecCOpHasl JUThIE TeJeXeK
JKEJIe3HOMOPOKHBIX TPY30BbIX BaroHOB. Tex-
HWYeCKMe yeaoBust». [Ipr 3TOM He OTMEHEHBI
OCT 32.183—-2001 u TT LIB-32—695—2006.
ITo MHEHMIO HEKOTOPBIX CHEIIUATUCTOB, CO-
yetaHue 3anoxeHHbix B TOCT 32400—2013
KpUTEpHUEeB OPaKOBKM M MOBEPXHOCTHOI 00-
paboTKu 1eEKTHBIX 30H TOMYCKAET HATMIKe
onacHbIX BHYTpeHHUX nedekToB [10].
3agayva 1o pa3paboTKe KpUuTepueB OpaKkoB-
KU JIUTBIX JIeTajIel TeJIeXeK 10 BHYTPEHHUM
nedekTaM OTJIMYaeTcst 3HAYUTEeIbHBIM 00be-
MOM MCCJIE[IOBaHUIi, KOTOPbIE TPEOYIOT 3KC-
MEePUMEHTAJILHOTO TTOITBEPXKACHNS.

Ecau paHblie Kputepru OpaKOBKU U Me-
TOMIBI KOHTPOJISI ObLIN YKa3aHbl B HOPMAaTHB-
Hout gokymeHnTaimu (TT 1IB-32—695—2006,
OCT 32.183) u oHM Kacanuch (aKTUYECKU
OJHOM-eIMHCTBEHHOM TeJiexkku Tina 18—100,
TO TeTepb aHAJIOTUYHBIE TPEOOBAHMST K HOBBIM
MOJIEJISIM TeJIEXKEK 0051311 ITPEIOCTaBISITh UX
pa3paboruynkoB. OIHAKO HU MO OJHOW U3
HOBBIX TEJIEXKEK HET TOCTATOYHOI MH(pOpMa-
LIV JIUTST YKa3aHUST OTTACHBIX VJTA HETOITYCTH -
MBIX BHYTPEHHMX 1e(hEKTOB.

3HAYUTEIBHO YCKOPUTD Pa3pabOTKy KpH-
TepreB OPaKOBKU JIMTHIX JAeTalleil TeIeXeK,
cO3/IaHKMe KaTajora BHYTPEHHUX Ne(heKTOB
MO3BOJIUT, Ha Halll B3IJISII, IPUMEHEHUE pa-
JMAIIMOHHOTO METO/1a KOHTPOJIS.

W3BecTeH cirydaii, Koraa py pecypcHbIX
KMCIIBITAHUSIX B MHHOBAIIMOHHBIX TEJIeXKKax
«HEOXUIaHHBIC» OMTaCHBIE BHYTPEHHUE Je-
(eKTHl MPUCYTCTBOBAJIM B OOJbIIEH YacTh
MCIBITAHHBIX 0OKOBBIX PaM, TAKHME HEIOCTAT-
KU CTOTIPOLICHTHO ObLTH ObI BBISIBJICHBI PAIy -
allMOHHBIM METOJOM KOHTPOJIS (pHC. 6).
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Puc. 6. BHyTpeHHue gedekTbl B U3510Max 60KOBbIX paM U3 O4HOW U3roTOBJIEHHOW NapTUu.

[TpoBeeHHbBIE MCCIIENOBAHMS paIUAIIIOH-
HBIX METOJIOB 1 CPEJICTB, B TOM YMCJIe HETTOCPE/I-
CTBEHHO Ha OOKOBBIX paMaX U HaPECCOPHBIX
Oajkax, IoKa3aiM, YTO Ha PhIHKE yXe ceiiyac
MMEETCS CTallMOHApHOE 1 MOOUJIbHOE 000pY-
JIOBaHUE, TIPUTOTHOE /IS KOHTPOJIS JINTHIX Jie-
TaJieil TeNieKeK, KOTOPOe TTO3BOJISIET UCTIONH30-
BaTh €ro JUISl BBISIBJICHUST OOJBIIIMHCTBA BHY-
TPEHHUX JIMTEHHBIX 1e(PeKTOB U c/ienaTh bojiee
JIOCTOBEPHBIM TTPOLIECC TUATHOCTUPOBAHUSI.

PamnaiinoHHBINM KOHTPOJIh IPUMEHSIETCS
B aBUALIMOHHOW, KOCMMYECKOW OTpaclsx,
ABTOMOOUJIECTPOEHUH, CYIOCTPOCHUHU, TIPU
KOHTpOJIE Y3JI0B U ieTajieil BATOHOB, HATIPU -
Mep, KOTJIOB IIMCTEPH, 3allacHbBIX pe3epBya-
poB. Ho 1711 KOHTPOJIST TAKMX OTBETCTBEHHBIX
JeTaneit, Kak OoKoBasi pama M HaJpeccopHast
Oaska, He ObLIT ITOKa ONpoOOBaH.

OpraHusanus XoTss Obl OTHOTO TTyHKTA
KOHTPOJIST Ha BCIO CETh JOPOT C UCITOIh30Ba-
HUEM paJiMallMOHHOTO METOJIa J1aja Obl BO3-
MOHOCTh Ha HAa4aJIbHOM 3Tarie MpOBOIUTH
TePUOINIECKUI KOHTPOJIb JIUThsI, KAUECTBEH -
HYI0 1 000CHOBAHHYIO MTPOBEPKY «COMHMU-
TEJTbHBIX» OOKOBBIX paM, U3BSITHIX U3 IKCILTY-
aTalyu, SKCIIePTHYIO OIIEHKY MapTuii 3abpa-
KOBAHHOTO JINThSI, OTJIAIKY TEXHOJIOTUH JINThSI
BBIITYCKaeMbIX 1 MHHOBAIIMOHHBIX MOJEICH
TesexeK. Takke MOXHO OyIeT MPOKOHTPOJIU -
pOBaTh JIUThE Pa3HBIX CPOKOB AKCITIyaTaIluN
U CUCTeMaTU3UPOBATh UMEIOIITNECS 1e(PEKThI.
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ITpu 3TOM He(heKTHI, BEISIBISIEMbIC B 0OKOBBIX
pamax, oTpabOTaBIIMX OOJIBIIYIO YACTh HOP-
MAaTUBHOTO CPOKa, MOTYT OBITh ITPUHSITHI
B KQUECTBE MTOITYCTUMBIX.

XapaxkTep 13710Ma OOKOBBIX paM B 3KCITTY-
aTaluy 3HAYUTEJBHO OTIMYACTCST OT U3JI0Ma
HOBBIX OOKOBBIX paM Pa3IWYHBIX 3aBOIOB-
M3TOTOBUTEJICH TIPU PECYPCHBIX UCITBITAHUSIX.
Hauunas ¢ 2001 roga mpeobaamaromeit me-
(eKTHOI 30HOM ITPU SKCIUTyaTalluU SIBISIETCS
BHYTPEHHUIA yroj OyKCOBOIO Mpoema, a npu
PECYPCHBIX UCTIBITAHUSIX — PECCOPHBIN ITpOeM
060KOBOI1 paMbl. OTCYTCTBHE M37I0Ma OOKOBBIX
paM B 9KCIUTyaTallii B 3TOM 30HE TOBOPUT
0 HECOBEPIIIEHCTBE METOAUKHU MX pacdyeTa Py
W3TOTOBJICHUU U HECOOTBETCTBUU HATPY30K,
MIPUKJIaJbIBAEMBIX K OOKOBOI pame IIpU pe-
CYPCHBIX MCHBITaHUAX. K TOMY e TOJBKO
PECYPCHBIX MCITBITAHUN HEAOCTaTOYHO IS
OIpeAe/ICHNs] TPOYHOCTHBIX XapaKTEePUCTUK
JINTBIX 3JICMEHTOB paM WJIN TTOATBEPKICHUS
JIOCTOBEPHOCTH KPUTEPUEB OPAKOBKU UCITHI-
TBIBaeMBIX JIeTajcii 110 BHYTPEHHUM OedeK-
Tam.

Crenyet Tak:Ke OTMETHTD, UTO C TTOMOIIIBIO
OIHUX JINIITh PacUyeTOB KPUTEPUM OPaKOBKH
BBIPA0OOTaTh TOXe Henb3sa. [loTomy 4TO Ha
MIpaKTUKe OTPeAeINTh, ¢ KAKUM Ie(EeKTOM
(TTo BenWYMHE, BUIY) B KOHTPOJIHPYeMOt
IeTaJ Mbl IMeeM IeI0, Ha CeTOMHSIIIHUI
JIeHb HeBO3MOXHO. CaM pacyeT OImacHoro 1o




BeJIMUMHE JedeKTa — OIMacHBIN WM HET — He
npeacTaBiseT ciioxkHocTu. Ho Kaxaplit «1mo-
CYMTAaHHBIN» AedEKT cleayeT MOATBEPAUTh
9KCIMEPUMEHTAILHO Ha COOTBETCTBYIOIIEM
KoJn4JecTBe metaneid. st 000CHOBaAaHHOTO
OTHECECHMUS JII000T0 M3 HUX K JOITYyCTUMOMY
WU HEIOTTYCTUMOMY HEOOXOIMMO TIPOBeIe-
HUe OO0JIBIIOr0 KOJIWYECTBa UCCIeTOBaHUMN
c 00s13aTeJIbHBIM MOAKPENJeHUEM B BUIE
TIOE3IHBIX U PECYPCHBIX UCTIbITaHMIA [11].

Pemrenue mpo6ieMsl ¢ M3I0MaMu IeTaieit
TeJIexkeK BOBMOXHO 1 0€3 MpeiTaraeMbIX Mep,
HO B 9TOM CJIy4yae B OTpEJeIeHHON CTEeIeH!
OHa OyJeT peliaTbes Beienylo. B Hemanmoit
CTENeHU — U3-3a2 OTCYTCTBUSI OOOCHOBAHHBIX
KpUTepueB OpakKOBKM JIMTHIX neTtaneit. He
3Hasl, KaKe BHYTPEHHUE AeDEKTHl UMEIOTCS
B KOHTPOJIUPYEMBIX paMax, Hellb3sl pellaTh
cyab0y oTaesbHOM AeTanu. B Takoit cutyauuu
CYILIECTBYET 0OJIbIIasi BEPOSITHOCTb TOTO, YTO
HU3JOMBbI MOTYT MPOAOJXAThCS U JaJblile,
MPUBOS K HApYIIEHUIO 0€301acHOCTHU IBU-
KEHUS.

BbiBOAbl

J71s1 KOMITJIEKCHOTO pEIIeHUsI BOIIPOCOB
IVATrHOCTUPOBAHMSI, TTIOBBIIIICHNS KayecTBa
JINTBIX NeTajeit TeJaexkeK 1 0e30IMacHOCTU UX
9KCIUTyaTallui, €cJii 00001IaTh CKa3aHHOE,
TpeodyeTcs:

1. ITpoBecT (haKTOPHBIN aHAIU3 TPUYNH,
BJIUSTIOIINX HA U3JI0M OOKOBBIX paM TeJIeXKeK.

2. O60CcHOBATh KpUTEPUU OPAKOBKHM CpeJi-
CTBaMU Hepa3pylLIaIOIIero KOHTPOJIS JIUThIX
JeTajei TeJexkeK rpy30BbIX BATOHOB C YU€TOM
CBOMCTBEHHBIX UM BHYTPEHHUX Ie(PEKTOB.

3. Co3matb Ha CeTH AOPOT WJIM Ha Oase
OIIHOTO U3 IIPEAIPUSITUIA SKCIIEpUMEHTATLHO -
MTUATHOCTUYECKUI IIEHTP, OCHAIIICHHBIN HC-
MBITaTEIbHBIM U TUaTHOCTUYECKUM 000pYI0-
BaHUEM, B TOM YHCJE IS paaidallMOHHOTO
KOHTpPOJIsI, TOJHOro KomriekcHoro HK
¥ pa3pabOTKN HOBBIX TEXHOJOTUI JINTHSI.

4. T1oBBICUTHh KaueCTBO TMATHOCTHUPOBA-
HUS JIUTHIX IeTaIei TeJieXKeK Ha TIPeIITPUSITH -
SIX-U3TOTOBUTEJISIX.
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REJECTION CRITERIA OF CAST PARTS

Malovichko, Viadimir V., Moscow State University of Railway Engineering (MIIT), Moscow, Russia.

ABSTRACT

The author examines the causes and patterns of
situation with the growing number of fractures of
bogie’s side frame. The author proposes measures
to improve reliability of cast parts in order to prevent
possible defects and improve traffic safety. The ar-

ticle concerns factor analysis of reasons influencing
fractures of bogie’s side frames, development of
rejection criteria by means of non-destructive testing
of cast parts to detect internal defects in them, as
well as use of radiation monitoring method in the
course of diagnosing.

Keywords: railway, traffic safety, freight cars, cast parts of bogies, fractures, rejection criteria, non-de-

structive testing.

Background. Fracture of bogie’s side frame
is the most common cause of car derailment
nowadays [1]. Although there is a positive fact: the
number of fractures decreased significantly last
year as compared with the year 2013 [2].

According to one of versions, put forward by
the experts, the most dangerous for recurrence is
winter, that is, when negative temperatures
dominate and cold season comes [3]. However,
out of 16 fractures in the first nine months of 2014
[2], most of them occurred in warmer months. One
of the side frames broke in the central region —
Moscow region.

Among the cases of 2014 year one deserves
special attention. Itis an accident with a freight train
at the station Filippovka of Kuibyshev Railway on
March, 9 which was caused by fracture of bogie’s
side frame due to poor casting. This conclusion was
made by the commission specifically set up to in-
vestigate the accident. Derailed gondola car was
produced by the Ukrainian company «Transmash»
(Krivoy Rog), but defective castings, produced in
2012, were received by the company from its part-
ner, the US company Amsted Rail Company Inc. And
the case of fracture of bogie, analogue to18-100
of American production in the former Soviet Union
is not the only one, but the third. Earlier in the
Ukraine side frame fracture under one of cars took
place because of poor quality of casting, in an-
other bogie a crack was detected [4].

Answering the question why American bogies
can be safely operated up to 50 years, we can hear
the argument that in the United States in the forties
of the last century, 16-meter frames of platforms
were casted in full, including with two-meter front
walls, headers, and this is the best proof of the
high class of casting [5, 6]. But in this case we are
not talking about possibilities, but about facts. In
the broken bogie produced by Amsted Rail, as well
as in other bogies 18-100 and its analogues
manufactured in Russia, in the zones of fracture
there are surface and internal defects.

For export products high requirements are
always set.

As can be seen from Pic. 2, 3, defects in side
frames of American production are similar to the

defects in fractures of bogies of domestic produc-
tion. And this occurs, in spite of extensive experi-
ence in manufacturing and quality control of bogies
by US companies.

Therefore, the case occurred is indicative and
once again confirms the view of the department of
Cars and cars economy of MIIT that any bogie (cast
parts), which begins to be produced by any enter-
prise for the first time, in terms of diagnosis is
subject to mandatory control.

Any new design of cast parts of bogies, as well
as any cast parts is a new model-rod rigging, con-
struction of which has a direct impact on the pro-
cesses of casting, metal structure formation and
appearance of possible casting defects, which may
also be new for a new product.

As possible causes of mass fractures of side
frames the most different causes are specified,
each case is investigated. At the same time
chemical composition, physical and mechanical
properties of material are determined, operating
conditions in which fractures occurred are ana-
lyzed.

However, until now there is no systematization
of data on cases of fractures, the conditions in
which they occur are not studied meticulously
enough. It is necessary to conduct a comprehen-
sive factor analysis, taking into account: track
state, a type of sleepers, a degree of car loading,
a sort of cargo, a car type, availability and types of
defects, model of bogie (side frame), faults and
state of bogies and cars at the time of fracture,
recent repairs, traffic conditions (speed in traction,
coasting or braking, ascent(slope, straight line or
curve), climate conditions, time of year), and
other possible factors.

Factor analysis may not give «revolutionary» con-
clusions (results depend largely on completeness and
accuracy of data provided), but it allows in combination
with previously identified causes of fractures to find
influence degree of each factor and determine which
ones have the most significant, and even major impact
on appearance of defects in cast parts of bogies. The
analysis may be useful to clarify train driving and brak-
ing modes, creation of calculation and test methods of
bogies, improving their design and diagnostics system.

Pic. 1. Solid-cast frames made in the USA.
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Pic. 2. Cross-section of fracture
of bogie’s side frame produced by
Amsted Rail Company Inc [4].

Objective. The objective of the author is to
consider situation with cast parts of bogie’s side
frame, namely fractures and rejection criteria.

Methods. The author uses general scientific
and engineering methods, factor and comparative
analysis, evaluation approach, modeling.

Results. Non-destructive testing plays an
important role in improving quality of cast parts of
bogies and safety. However its condition is hardly
satisfactory now.

Traffic safety analysis for the years 2001-2014
demonstrated that mass fractures of side frames
began in 2007 [8]. This coincides with introduction
ofa ban to correct through welding casting defects
in the area of angles of pedestal opening at
manufacturing site (notice of change N2 32CV
72007 0f12.04.2007 to TT CV-32-695-2006 «Cast
parts of low-alloy steel for cars of 1520 mm railway.
Side frame and bolster. Specifications»).

As a result, foundries began to change side
frames’ production technology, trying to eliminate
defects in critical zones. This led likely to emer-
gence of new defects, and it is likely that not all of
them are still evident and studied.

Specialists of JSC Russian Railways in the field
of cars’ repairing have repeatedly stressed that in
all cross-sections of fractures of side frames there
are internal casting defects. The study of means
and methods of nondestructive testing (hereinaf-
ter — NT), used during manufacture of cast parts
of cars at plants, during repair at enterprises of
JSC «Russian Railways», at private car-repair en-
terprises, passenger car depots and operation

confirms that to date there are no reliable means
of full control of cast parts, in the first place — for
detecting internal defects.

Internal defects in side frames cannot be de-
tected during their production at manufacturing
plants, except for indirect control during ultra-
sonic thickness measurement of frame walls. But
in this case only certain points are controlled, and
this method is not designed to find internal defects.

To detect developing internal defects at car-
repair enterprises acoustic emission control
method was used, especially when extending
service life of bogies (currently extension is sus-
pended). On the Russian railway network there are
about 110 sets of equipment for inspection of cast
parts of bogies under repair. However, this meth-
od and equipment can be used only to control side
frames, which are already in operation. During
manufacture of parts and frames with little service
life it is not applicable. Flux-gate control method
that allowed to detect subsurface defects today is
also rejected.

A paradoxical situation takes place. One of the
reasons of fractures of parts of bogies in operation
is presence of casting defects, including internal,
which have not been identified at the plant. And
there are no means to detect these defects during
manufacturing, as well as in operation. Moreover,
since 2015 the number of non-destructive testing
methods of side frames in the repair is reduced
from three to one in connection with introduction
of new regulatory documents — a set of rules for
non-destructive testing PR NK B2 — PR NK B5. And

Pic. 3. Cross-sections of fracture of bogie’s side frame produced by domestic plants [7].
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Pic. 4. Side frame with a lifetime of 8 years with a shell of 5 cm?® at the zone R55. Withdrawn from use for research
of new NT methods.

Pic. 5. Side frame with a lifetime of 22 years with a shell of 50 cm? at the zone R55.

there is only magnetic particle inspection method,
intended to detect only surface defects. Flux-gate
control method, ultrasonic thickness measurement
of side frames are not provided for in the new rules.

It should be said: neither in Russia, nor abroad
during production of cast parts of bogies means
of non-destructive testing are not applicable to
detect internal defects. Except for the Chinese
foundry in Ruzhou, where radiation monitoring
method of side frames is used.

In 2010, entered in force general NT require-
ments during manufacture of cast parts of freight
car bogies developed by JSC Russian Railways [9].
The requirements are designed to ensure reliabil-
ity and validity of NT methods, used by manufactur-
ers and evaluation of stability of production tech-
nology based on the results of production control.
In accordance with this document, the choice of
NT means and their verification must be performed
by the manufacturer of cast parts of freight cars.
In the intervening period, however, during manu-
facturing any new sophisticated methods of NT of
parts of bogies did not appear, especially — for
detecting internal defects.
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Meanwhile, as shown by the study, as well as
at some international exhibitions on the diagnosis
and non-destructive testing, there are effective
means of non-destructive testing in the market,
which can be used to improve quality of production
of cast parts of bogies, including — for radiation
monitoring, which will be considered below.

* * *

New, more effective methods of control should
be properly studied and verified. Unfortunately, there
are precedents of unsuccessful attempts to promote
new methods and means of nondestructive testing of
cast parts of bogies. Despite their usefulness in diag-
nosing parts of bogies, due to insufficient justification,
they are not considered as effective for our purposes.

It should be borne in mind that the use of any
of NT method enabling to detect internal defects
(radiation, acoustic, or combined), can now lead
to the fact that during the control 100 percent
defect will be recorded. Thus, according to regu-
lations at present time pores exceeding 1,5 mm
are rejected. And with larger defects of frame — up
to 50(!) cm?®, as shown by studies, parts serve for
decades - Pic. 4-5.

.13, Iss. 5, pp. 238-249 (2015)
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Pic. 6. Internal defects in fractures of side frames of the same series.

Any new NT methods are able to give the de-
sired effect only if there is reasonable rejection
criteria for revealing internal defects, but those
criteria, unfortunately, do not exist yet. There is no
catalog of casting defects of bogie’s parts.

Development of the technical requirements of
CV-32-695-2006 and OST 32.183-2001 «Four-
wheel bogies of freight cars of 1520 mm. Cast
parts. Side frame and bolster. Specifications» has
not given the desired results in recent years. Also
such documents as being developed GOST «Non-
destructive testing of cast parts of freight car bo-
gies. General requirements for methods of con-
trol», «Criteria for rejection of cast parts of freight
car bogies 18-100 and their analogs in operation»,
approved in August 2013, do not contain required
criteria for rejection of internal defects. On July 1,
2014 GOST 32400-2013 «Side frame and cast
bolster of bogies of railway freight cars. Specifica-
tions» was enacted. Thus OST 32.183-2001 and
TT CV-32-695-2006 are not canceled. According
to some experts, the combination of set forth in
GOST 32400-2013 rejection criteria and surface
treatment of defective areas allow for dangerous
internal defects [10].

The task of developing criteria for rejection of
cast parts of bogies for internal defects differs by
considerable amount of research that require
experimental verification.

If earlier rejection criteria and methods of
control have been specified in regulatory docu-
ments (TT CV-32-695-2006, OST 32.183) and
they actually concern a single bogie type 18-100,
now similar requirements for new models of bo-
gies, require from their developers to provide
them. However, no new bogies are followed by
appropriate technical information either specifica-
tions indicating dangerous or harmful internal
defects.

The use of radiation control method will allow,
in our opinion, to significantly accelerate the de-
velopment of criteria for rejection of cast parts of
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bogies, creation of a catalog of internal defects

In one case, during life tests of innovative bo-
gies «unexpected» dangerous internal defects
were detected in most of the tested side frames,
but in case of implementation of radiation control
method they would have been revealed before
(Pic. 6).

Conducted studies of radiation methods and
means, including studies conducted directly on
side frames and bolsters, showed that on the mar-
ket there is now stationary and mobile equipment
suitable for monitoring of cast parts of bogies
which can be used for detection of most internal
casting defects and make troubleshooting process
more reliable.

Radiation monitoring is used in aerospace in-
dustry, automotive sector, shipbuilding, for the
control of units and components of cars, for ex-
ample, tank shells, spare tanks. But to control such
important parts as side frame and bolster, it has
not been tested yet.

Organization of at least one point of control
using radiation method on the entire railway net-
work would make it possible initially to carry out
periodic monitoring of casting, quality and reason-
able test of «<shady» side frames withdrawn from
operation, expert assessment of the set of defec-
tive casting, debugging of casting technology of
produced and innovative models of bogies. Also,
it will also be possible to control the casting of
various terms of operation and systematize exist-
ing defects. At the same time defects detected in
side frames, operated most of the regulatory pe-
riod, may be taken as valid.

The nature of fracture of side frames in use
differs significantly from fractures of new side
frames of various manufacturers exposed to the
endurance test. Since 2001, the dominant defec-
tive area in operation is inner angle of pedestal
opening, and in endurance test — spring opening
of the side frame. The absence of fractures of side
frames in operation in this area indicates imperfec-

Malovichko, Vladimir V. Rejection Criteria of Cast Parts



tion of methods of their calculation in manufacture
and non-compliance of loads applied to side
frames during the endurance test. In addition, only
endurance tests are enough to determine strength
characteristics of cast elements of frames, or to
validate rejection criteria of tested parts because
of internal defects.

It should also be noted that with the help of
mere calculation, rejection criteria cannot be de-
veloped. Because in practice, it is impossible today
to determine what the defect (in size, form) in the
controlled part, we are dealing with. The very cal-
culation of dangerous defect — dangerous or not —
is not difficult. But every «counted» defect should
be confirmed experimentally at the example of an
appropriate amount of parts. For a reasonable
classification of any of them as admissible or in-
admissible it is necessary to conduct a large
number of studies with mandatory reinforcement
in the form of train and endurance tests [11].

Solution of the problems with fractures of bo-
gies’ parts is possible without the measures pro-
posed, butin this case to a certain extent, it will be
decided blindly, to a large extent due to a lack of
sound criteria for rejection of cast parts. Not know-
ing what internal defects are in controlled frames,
it is impossible to decide the fate of an individual
part. In this situation, there is a high likelihood that
fractures can proceed further, resulting in impaired
safety.

Conclusions. To deal with issues of diagnosis,
to improve the quality of cast parts of bogies and
their safe operation, if we summarize the above
mentioned, it is required:

1. To perform a factor analysis of reasons in-
fluencing the fracture of side frames of bogies.

2. To justify rejection criteria by means of non-
destructive testing of cast parts of bogies of freight
cars, taking into account their inherent internal
defects.

3. To create on the railway network, or on the
basis of a company an experimental diagnostic
center equipped with testing and diagnostic equip-
ment, including devices for radiation monitoring,
for full comprehensive NT and development of new
casting technologies.

4. To improve the quality of diagnosis of cast
parts of bogies at manufacturing plants.
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