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[IpencraBiensl pe3yJIbTaThI TEXHUYECKON
JKCHEPTU3bl SKCIEHTPUKOBOIO Bajla MIEKOBOU
CMJI-111.

TEXHUYECKON
pa3pylieHus
CITy’KaIlero Jisi mpeoOpa3oBaHus BpaIaTeIbHOTO

TPOOHIIKH omnucaHa
nporeaypa

YCTaHOBJICHHUA

ABTOpaMu
9KCIIEPTU3BI
MPUYHH BaJa,
JBIDKEHUSI B BO3BPATHO-NIOCTYNATEJIBHOE M IS
nepefayd yCWINs 4epe3 paclopHble IMJIUTHI Ha
NOJBMKHYIO IIEKYy, KOTOpas sBIseTcd pabouum
opraHoM  apobminku.  [IpuBogpsrces
HCXOJIHBIX MaTepHAaIOB U 3aKIFOUYEHUE O IPUUUHE

aHaJIn3

paspylIeHUs] SKCIECHTPUKOBOIO Bajia IIEKOBOU
napoomnkun CMJI-111.

KiroueBble cJI0Ba: TeXHMYECKas OSKCIIEPTHU3a,
HKCIICHTPHUKOBBIN Baj, miekoBas apodunka CM/I-

111, MpUYMHA pa3pyuieHus, XapakTep
pa3pyuieHus

BBenenne. OCHOBHBLIM METOJIOM BBISIBJIEHUS
MPUINH pa3pyiieHus DJIEMEHTOB
MIPOU3BOJICTBEHHBIX 00BEKTOB SIBJISIETCSA

TexHHueckas skcneptusza [1-2]. B HacTosmein

pabore  OOBEKTOM  SKCHEPTU3bI  SBISETCA
HKCIICHTPHUKOBBIM Bajl 1mekoBor apoounkun CM/I-
111. Bam cayxur mis  npeoOpa3oBaHHS
Bpal[aTE€IbHOIO  JIBUXKEHHUS B BO3BpAaTHO-
HOCTYNATEeNbHOE U Ul NepeJadd yCUJIMs Yepes3
pacropHsle HNOJBMKHYIO  IIIEKY,

KOTOpasi SIBISIETCS PabOYMM OpPraHoOM JIPOOMIIKH.

IUIUTBl  HA
OKCLIEHTPUKOBBIM  Baj, BBINOJHIIOMMA  POJb
KpUBOILUIIA, YCTaHAaBIMBACTCA B CTAaHUHY Ha

IBYXpsHble  ponukonommunHuku [3]. Ha
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The article provides the results of technical
expertise of the eccentric shaft of jaw crusher
SMD-111. The authors describe the technical
expertise procedure to establish the cause of
fracture of the shaft which is used to convert
rotary motion into reciprocating one and to
transmit force through the toggle plate to the
movable cheek, which is a working body of the
crusher. The analysis of source materials and
the report on the fraction cause of eccentric
shaft of jaw crusher SMD-111 are provided.

Keywords: technical expertise, eccentric shaft
of jaw crusher SMD-111, fracture cause,
fracture pattern

Introduction. The main method of
identifying fracture causes of the elements of
production facilities is technical expertise [1-2].
In this paper the object of examination is an
eccentric shaft of jaw crusher SMD-111. The
shaft is used to convert rotary motion into
reciprocating one and to transfer force through
the toggle plate to the movable cheek, which is
a working body of the crusher. Eccentric shaft,
acting as a crank, is mounted on the base frame
on double row roller bearings [3]. The crank is
installed on the eccentric shaft journals using
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SKCIIEHTPUKOBBIE HIEWKU Baja, yepes
AQHAJIOTUYHBIC TIOJIIUITHUKKN, YCTaHABIIUBACTCS
maTyH. Bam  mpuBoguTCs B JBWIKEHHE

JJICKTPOBUTATEIEM Yepe3 PEMEHHYIO Iepenady.
O6mmit Bua mekoBoi apobuinkun CMJI-111
TpecTaBeH Ha puc. 1.

the same bearings. The shaft is driven by an
electric motor through a belt drive. General
view of the jaw crusher SMD-111 is shown in
Fig. 1.

Puc. 1. O6mwmii By mekoBoi apoounku CMJI-111 nocie aBapun

Fig. 1. General view of the jaw crusher SMD-111 after the breakdown

Kpatkast ~ TexHWuecKas  XapaKTEPHCTHKA Brief technical characteristics of the object of
00BbEeKTa TEXHUYECKOW DKCIEPTH3bI MPUBEICHA B technical expertise are shown in table 1.
Tabiuue 1.
Taonuma 1
Table 1
Texuuueckasa XapaKTCPUCTHKA 00BbEKTA TEXHUUECKOI 9KCIICPTU3BI
Technical characteristics of the object of technical expertise
Ne . Texuuyeckuit mapamerp /
HaumenoBanue xapakrepuctuku / Characteristic name .
/i Technical parameter
1 JlaTa BBOZ1a IPOOHIIKM B DKCILTyaTaIHIO, TOT / 2008
Date of enter of the crusher into operation, year
2 | dnuna Bana, mm / Shaft length, mm 3699
MaxkcuManbHBIA AHAMETp Basia, MM /
3 . . 420
Maximum shaft diameter, mm
4 JluameTp Bajia B MeCTe pa3pyuieHus, MM / 260
Diameter of the shaft at the fracture, mm
. Cranp 40X T'OCT 4543-71
5 | Marepuan Basia / Shaft material Steel 40X GOST 4543-71
6 KomnmraecTBo 060poToB Basia, 06/MI/{H / 900+-10
Number of shaft revolutions, rev/imin
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MomHocTs aBurarens e 6ojee, KBt /

7 90
Motor power, KW
KonuyectBo yacoB pabOThI APOOMIIKH B CYTKH, Yac /

8 | Number of hours of operation of the crusher in a day, 16
hour
KonuuectBo qHel paboThl ApoOHIKY B Mecsl, 1H. /

9 | Number of days of operation of the crusher in a month, 25
days
KonuyectBo MecsiieB paboThl APOOHIKY B TOJI, MeC. /

10 | Number of months of operation of the crusher in year, 10
months

11 Bpewmst skcrutyaranuu Bana, siet / 8
Shaft operation time, years

12 Bpewmst SKCTUTyaTalliH Bara, Hac / 16%25%10%8=32000
Shaft operation time, hours
Cpennuii pecypc Baja 10 IEPBOro KanuTaIbHOTO

13 | pemonra, uac / Average life of the shaft to the first 15000
capital repair, hours

14 Hep_noz[ 0 HepBor_o KaHHT_aJILHoro_ pemonTa / 30000
Period before the first capital repair

15 Cpok city:k0bI ApOOHIKH, JIeT / 10
Service life of the crusher

AHAJIN3 TNpPeACTaBJIEHHBIX MAaTepPHAJIOB. The analysis of the presented material. The
AHanu3  OKCIUTyaTallMOHHOM  JTOKYMEHTaluu analysis of operational documentation showed

IIOKaszaja, 4TO Ball OBLIT YCTAHOBJICH B CTaHUHY

IICKOBOW  JIPOOMJIKM  TOCIIE  KAHUTalTbHOTO
peMOHTa W TyIIeH B paboTy B OOKaTOYHOM, a
3ateM W B pabodyem pexume [4]. IlexoBas
npoOuika mpopaboTaia B paboueM pexume 33
nHs. B mepuoxg  oOkaTtkm M BO  Bpems
9KCILTyaTalluy 10 MOMEHTA aBapUM 3aMeuaHuil He
MOCTYTAJIO.

IIo JTaHHBIM JKypHaIa

IIPOM30LUIO pa3pylIeHHE Baja M0 IIIUIEBOU

KOHTpOJIS,

BTYJIKC B 30HC YCTAHOBKH IPUBOJHOIO IHNKHBA:
«Obpe3asio  Bam 1O  BTylKe (IIIUIEBOK).
JlpoOuinka B MOMEHT aBapud HaxXOIWJIaCh B
paboTocriocOOHOM COCTOSIHMHM 0€3  Harpy3Ku.
[IIkuB ¢ ocraTkamMu Bajla OTKHHYJIO B CTOPOHY
Oapabana  JIK-11».
dororpaduu aBapuu U MECTO pa3pyIICHHs Baja

nUTaTCIIsA HaATAXHOI'O

IIPEJICTaBJIEHbI Ha puC. 2, 3.

that the shaft was installed in the base frame of
jaw crusher after complete repairs and put into
operation in running-in and then in production
mode [4]. Jaw crusher has been in production
mode for 33 days. In running-in period and
during the operation until the time of the accident
no comments were received.

According to the control record, there was
the destruction of the shaft splined bush in the
mounting area of the drive pulley: "The shaft was
cut on the bushing (pulley). The crusher at the
time of the accident was in working condition
without load. The pulley with the remaining parts
of the shaft was pulled back to the side of the
feeder tension reel LK-11". The pictures of the
accident and the fraction place of the shaft are
shown in Fig. 2, 3.
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Puc. 2. O6mwmii BuA pa3pylieHus SKCHEHTPUKOBOTO Baia

Fig. 2. General view of the eccentric shaft fracture

Puc. 3. Bua mkuBa nocie aBapuu

Fig. 3. View of the pulley after the accident

XapaxTep paspylieHHs Baja yCTaHaBJIMBAJICS Fracture pattern of the shaft was established
Ha ocHOBe (hoTomarepuanioB. dotorpaduu mecra on photographs. The photographs of the fracture
paspyllieHusl Bajia, YCTaHOBJIGHHOTO B KOpITyce of the shaft mounted on the crusher shell are
JPOOMJIKH, TPEACTABICHBI HA pucC. 4, 5. shown in Fig. 4, 5.




Puc. 4. [ToBepXHOCTb pa3pyIICHHsI CEYCHHSI SKCLIIEHTPUKOBOTO BaJia
CO CIIeJTaMH CBapKH 10 IEPUMETPY

Fig. 4. The fracture surface of the eccentric shaft cross area
with traces of welding around the perimeter

Puc. 5. IIoBepXHOCTP pa3pylueHUs: CEYEHUS SKCLIEHTPUKOBOTO BaJla

C 30HOH yCTaIOCTHOTO pa3pyLIeHNs U JOI0Ma

Fig. 5. The fracture surface of the eccentric shaft cross area
with fatigue fracture area
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JTanbl " MeTOIHKA NpoBe/ieHUs
TeXHU4Yeckoil JkcnepTusbl. [lpu wu3ydyeHun
dboTomarepruasoB  OBLJIO  YCTAHOBJEHO, 4YTO

pa3pylieHre MPOU30IUIO0 MO TANTENH Mepexoaa ¢
nurametpa 260 MM Ha nuametp 280 MM B CEYEHUH,
NepHeHIUKYISIPHOM OcH Baia (puc. 6) [2].

The stages and technique of technical
expertise. When studying the photographs it was
established that the destruction occurred at the
fillet transition from the diameter of 260 mm to
the diameter of 280 mm in a section
perpendicular to the axis of the shaft (Fig. 6) [2].
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Puc. 6. Dcku3 3KCIIEHTPUKOBOTO Bajia MeKoBou apoommku CM/1-111

Fig. 6. Design of the eccentric shaft jaw crusher SMD-111

Ha moBepxHOCTH pa3pyllieHuss CEYCHUs Baja
MO>KHO BBIJICJIUTH TPH XapaKTepHbIC 00TaCTH:

e oOmacte A — cienbl CBapku (HAIUTaBKH)
M0 MEPUMETPY Bajia TOAMHUHOU 0KoJ0 10-12 Mm;

e obmacte b — 30Ha ycTamocTHOrO
pa3pylieHus ILIOIIABIO OKOJIO 70%
IIOTIEPEYHOT O ceUyeHus Baja (rnankas,
OKHUCJICHHAas, C XapaKTCPHBIMHA JIMHUAMHU

YCTAJIOCTH, BOJHOOOPAa3HO PpacXOAALIMMHCA OT
ouara pa3pylieHus);

e obOmacte B — 30Ha ocTaTOYHOrO pa3pyrieHus
(momoma) cevenuwsi Bajia TUIOMAALI0 OoKojio 30%
NIONEPEYHOro0 CeueHHsi Baja (CBETJIOro IBeTa C
KpPYITHO3EPHUCTOM  CTPYKTYpOM, HE OKHCIICHHAs,
UMEEeT paauaibHble pPYOIbL, XapakTepHbIe Ui
OBICTPOTO pa3pyIIeHHs MeTauia) [S].

YcraHOBIEHO, YTO TNPOM3BOIMJICS PEMOHT Baja
IIyTeM HAIUIABKU  ILEHKH
TIOCTIETYIOIIEel MEXaHMYeCKo 00pabOoTKOM B TIEpHO.T

BaJla CBapKOh ¢
no 2014 roma, 4YTO NOATBEPXKIAETCS HATIMYUEM
CIIEIOB OKUCJIEHHs HA HAIUIABJIEHHOW MOBEPXHOCTH.
dakr pEMOHTa AKCLIEHTPUKOBOIO BaJjIa
HOJTBEpsKAaeTCs (pOTOMaTepruagaMy M MOKa3aHUAMU
00CITY’KMBAIOILIETO  IIEPCOHANIA. Ha  cpese
HOBEPXHOCTH PAa3pyIICHUs] 1O KOHTYPY HMEIOTCS
clelbl HAIJIAaBJIEHHOTO 3JIEKTPOAYTOBOM  CBApKOM

metawia (puc. 5). Ha moBepxHocTH 00paboTaHHON

Three characteristic areas can be found on the
surface of the shaft fracture:

e area A — traces of welding (surfacing)
around the perimeter of the shaft with the
thickness of about 10-12 mm;

e area B — area of the fatigue fracture of
about 70% of the area of cross section of the shaft
(smooth, oxidized, with the lines of fatigue,
coming in a wavelike manner from the hearth of
destruction);

e area C - area of the residual destruction
in the shaft of about 30% of the area of cross
section of the shaft (light color with a coarse
structure, not oxidized, has radial scars,
characteristic to rapid destruction of the metal)
[5].

It was established that the shaft repairing
was conducted by the shaft neck welding with
subsequent mechanical treatment up to 2014,
as evidenced by the presence of traces of
oxidation on the weld surface. The fact of the
repair of the eccentric shaft is confirmed by
photographs and the testimony of staff. On the
cut surface of the fracture there are traces of
the weld arc welding of metal along the
contour, (Fig. 5). On the surface of the shaft

b
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HICHKM Bajla BHUIHBI TMOBEPXHOCTHBIC TOPHI OT
AJIEKTPOYTOBOM CBapKH (puc. 7).

neck surface pores from arc welding are
visible (Fig. 7).

Puc. 7. IIoBepXHOCTHBIE OPHI OT SJAEKTPOLYTOBOM CBAPKU
Ha TIOBEPXHOCTH 00pabOTaHHOM MICHKH Bajia

Fig. 7. Surface pores from arc welding on the surface of the shaft neck

PeMoHT 3akmrouarncsi B HaljlaBKe MeTajla Ha
HIeHKY Baja ¢ IOMOIIIBIO JIEKTPOIYTOBOM CBAPKU C
(I (S13% {011 (S MEXaHUYECKOH 00paboTKOI
CBAapHOrO  1IIIBa, YTO CAENaJ0  HEBUIUMOMN
YCTAJIOCTHYIO TPEILMHY B €0 «TeJIe).

TexHUUeCKON AKCIEePTU3E TAKKE MOJBEPraIicCh
MOJIIIUITHAKY, KOTOPBIE OBUTH YCTAHOBIICHBI Ha BAJl
BO BpeMs peMoHTa. I3 HUX TpHU POIHMKOBBIX
MOJIIUITHAKA — HOBBIE, Je(EKThI OTCYTCTBYIOT.
OnvH pONMKOBBIA MOAIIMIHUK UMEET NePEKThl B
BUJIC€  BBIKpAIIMBaHHUS TMOBEPXHOCTH
BHYTPEHHUX 000MM M posiKoB (puc. 8). [Tpuumnoit
Takoro  jaedekra
MIPOEKTHBIX

Ka4eHHS
BO3HUKHOBCHUSI SIBUJIACh
(BBIIIIE 3HAYCHUI )
nogmmnHUK. Ha  3tomM ke
nepekr B BHIE
MOBEPXHOCTH  pedpa

TIOBBIIIICHHAS
HAarpy3ka Ha
MOJIIUITHAKE  MMEeTCs
packanbiBaHus — OOKOBOI
BHYTpeHHeH 000iMebI (puc. 9). [Ipuunnoii gedexra
MEXaHUUYEeCKoe  BO3ZICHCTBHE  (ymap
KOJNbIy) B  IIpOIECcCe

SIBJISIETCS
HEIOCPEJICTBEHHO  TT0
JIEMOHTaKa TIOAIIUITHUKA [6].

The repair included metal welding on the shaft
neck with the help of arc welding with subsequent
mechanical treatment of the weld that the fatigue
crack in it was made invisible.

Technical expertise was also conducted on the
bearings that were installed on the shaft during
repairs. Three of roller bearings are new with no
defects. One roller bearing has defects in the form
of pitting of the bearing race of the inner race and
rollers (Fig. 8). The cause of such a defect was the
raised (higher than the design values) load on the
bearing. At the same bearing there is a defect in
the form of cracking of the side surface of the
inner cage edge (Fig. 9). The cause of this defect is
the mechanical impact (impact directly on the ring)
in the process of dismantling of the bearing [6].

WQ:IIFES-|OUWI&I.FUI t: 60




Puc. 8. lehexTs! B BUIE BEIKpALIMBAHUS TIOBEPXHOCTH KaueHNsI BHYTPEHHUX 000MM U POJIMKOB

Fig. 8. Defects in the form of pitting of the bearing race the inner race and rollers

Puc. 9. lebext B BuaE packaiabiBaHHS OOKOBOM MOBEPXHOCTH peOpa BHYTpEeHHEH 000HMBI

Fig. 9. The cracking of the side surface of the inner cage edge

[To BHemHeMy Buay IIeKoBO# npoouaku CM/JI- According to the appearance of jaw crusher
111, mpeacTaBieHHON JUIsl OCMOTpA 3KCIEPTaM, SMD-111, presented for inspection to the experts,
TEXHUYECKOE COCTOSHHE OBIIO OLICHEHO KaK the technical condition was assessed as "healthy"

«pa60TOCHOCO6H06»1 u «HeI/ICHpaBHOG»Z [7]. TIo and "faulty” [7]. According to the appearance the
BHEIIHEMY BHIY CHCTEMAa IPEIOXPAHEHHUS OT

PabotocrocobHoe cocTosiHue (PaboTOCIOCOOHOCTh) — COCTOSHHE OOBEKTA IPU KOTOPOM 3HA4YCHUs BCEX MApaMEeTPOB, XapaKTEPU3YIOIIUX CIIOCOOHOCTh
BEINIOJIHATG 33JaHHBIC (DYHKIHH, COOTBETCTBYIOT TPEeOOBAaHMSAM HOPMATHBHO-TEXHHYECKOM M (WIM) KOHCTPYKTOPCKOH (IIPOGKTHOM) IOKYMEHTAaIlUH.
HepaborocriocobHoe cocTosiHue (HepaboTOCIOCOOHOCTE) — COCTOSIHUE 00BEKTa, IIPH KOTOPOM 3HAadeHHE XOTS ObI OJHOTO IIapaMeTpa, XapaKTepH3YIOIEro
CIIOCOOHOCTb  BBITIOJNHSATH 3afaHHbIC (DYHKIMH, COOTBETCTBYIOT TPEOOBAHMSM HOPMATUBHO-TEXHUYECKOW M (MJIM) KOHCTPYKTOPCKOW (TIPOEKTHON)
JOKyMCHTALIUA

HcnpaBHoe cocTosiHUE (HCIPABHOCTH) — COCTOSHHE OOBEKTa, IPH KOTOPOM OH COOTBETCTBYET BCEM TPEOOBAHMSM HOPMATHBHO-TEXHHYECKOH M (W)
KOHCTPYKTOPCKO#! (IIPOCKTHOM ) TOKYMEHTAIHH.

HeucnpaBHoe cocTosHHE (HEHCIPABHOCTB) — COCTOSHHE OOBEKTa, IPH KOTOPOM OH HE COOTBETICTBYET XOTS ObI OJHOMY U3 TpeOOBaHMI HOPMATUBHO-
TEXHUYECKOI U (MIIN) KOHCTPYKTOPCKOMH (IIPOSKTHOM) TOKYMEHTALMH.

http://bps-journal.ru/




Meperpy3ku Mpu MONAJaHUUd HEIPOOMIBHOTO
Tela HaXOIUTCS B «HEUCIIPABHOM)» COCTOSHUHU
(obopBan oamH OOAT, OTCYTCTBYET OJHA
npyxuna) [4]. OOmmit  BuUf
npencrasieH Ha puc. 10.

CHUCTEMBI

load safety system is "faulty” if an object which is
impossible to crash gets into it (one bolt is
broken, one spring is missing) [4]. General view
of the system is shown in Fig. 10

Puc. 10. Cucrema npegoxpaHeHusI OT IEPETPY3KH B «HEHCTIPABHOM)» COCTOSTHUU

(obopBaH ofMH OONT, OTCYTCTBYET OJHA MPYKIHA)

Fig. 10. Load safety system in "faulty" condition
(one bolt is broken, one spring is missing)

Ha mekoBoit apobunke CM/-111 Obin
YCTaHOBJIEH 3JIEKTPOABUTATENIb MOIIHOCTHIO 160
kBT, uymcmo o6oporoB — 750. CornacHo
MACMOPTHBIM ~ TEXHUYECKUM XapaKTePUCTHKAM
MOIITHOCTh ~ JBUTATENII OCHOBHOTO  TPHBOJIA
nomkHa coctaBiath 90 kBt. [loxkymeHnTanus,
MOATBEP)KIAIONIAsT TPOBEACHUE PEKOHCTPYKITUU
mekoBor apoomnkun CMJI-111 myrem 3aMeHbI
nBurarens OoJbIIEH MOIIHOCTH, OTCYTCTBYET.
[lepenaya kpyTAIero MOMEHTa OT JIBUTATENs K
9KCIIEHTPUKOBOMY By MICKOBOW JIPOOMIIKH
CM/-111 ocymecTBisercd IByMS PEMHIMHU
KJIMHOPEMEHHOU Tepe1ayu BMECTO BOChMH.

3akawuyenne. Ha ocHoBanum  aHanm3a
MPEACTaBICHHBIX JIOKYMEHTOB, IPOBEICHHOTO
OCMOTpa W HCCIEJOBaHUSA 3KCHEPTOB CJENaHbI
CJICYIOIINE BBIBOJIBI [4]:

1. B mepuon o0OKaTKu M DIKCIUTyaTallud B
TeueHue 33 pOHEH HMMEN0 MECTO IIoIlaJaHue

Jaw crusher SMD-111 has the motor of
power 160 kW, rpm — 750 installed in it.
According to passport specification the engine
power of a main drive shall be 90 kW.
Documentation of the reconstruction of the jaw
crusher SMD-111 by replacing the engine to a
more powerful one is missing. Torque
transmission from motor to eccentric shaft of
jaw crusher SMD-111 was conducted by two
V-belts instead of eight.

Conclusion. According to the analysis of the
submitted documents, examination and experts
research the following conclusions were made
[4]:

1. In running-in period and operation for 33

1
Healthy state (health) — the state of the object in which the values of all the parameters characterizing the ability to perform specified functions, meet the

requirements of normative-technical and (or) design (project) documentation. Inoperable (broken) — the state of the object, wherein the at least one value of
the parameter characterizing the ability to perform specified functions, meet the requirements of normative-technical and (or) design (project) documentation

2Good condition (serviceability) — the state of the object at which it meets all the requirements of normative-technical and (or) design (project)

documentation.

Faulty condition (fault) — the state of the object at which it does not meet at least one of the requirements of normative-technical and (or) design (project)

documentation.

Nttp.//DpS-journal.ru/
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HEJIPOOMMOTO Marepuaia B MICKOBYIO IPOOHIIKY
CM/I-111, uto mnpuBeno K BO3HUKHOBEHMIO
Harpys3ox, 3HAYUTEIBHO MPEBBIIIAIOIINX
HOpMAaTHUBHEIC.

2. IlpowsBomuics KanmuTadbHBIA  PEMOHT

AKCIICHTPUKOBOTO Baja MyTEeM HAIUIaBKU LIEHKH
BaJIa BJICKTPOAYTrOBOM CBapKOW C MOCIEAYIOIIEH
MeXaHU4ecKol o0paboTkoil. PemoHT caenan
HEBUJIUMOW BHYTPEHHIOIO YacTh YCTAJIOCTHOMU
TPEIMHbl B «TE€JE» HKCLEHTPUKOBOIO Baja.
KoHTposp Banma HepaspylaIUMA METOJAMU HE
IIPOBOAMJICS.

3. Ha oaHOM pOJMKOBOM MOJUIUITHUKE
UMeNuCh JePeKThl B BUIE BBIKpAIIMBAHUS
MOBEPXHOCTU KayeHHs] BHYTPEHHUX OO0OWM U
ponukoB. [IpuumHON BO3HHKHOBEHUS JaedeKTa

SBUJACh  IOBBIIIEHHAss  (BBIIIE  MPOEKTHBIX
3HAuUEHUI) Harpy3ka Ha MOAIIMIHUK M3-3a
YCTAHOBKM  JBUTATENs  MOILIHOCTBIO  BBIIIE

MACTIOPTHBIX XApPaKTePUCTUK U HEUCIPABHOCTHU
My(TBI IPEJEIbHOIO MOMEHTA.

4. Hedekr packajbIBaHUs O60KOBOM
MOBEPXHOCTH  pebdpa  BHYTPEHHEH  00OWMBI
MOIITUITHAKA oOpazoBaiics BCJIEJICTBHE
MEXaHUYECKOTO BO3JIEHCTBUS (ynap
HEINOCPEACTBEHHO 10 KOJIBILY).

5. Texaunueckoe COCTOSIHUE IIEKOBOH
apoounkun  CMJI-111  Obuto  OllGHEHO  Kak

«paboTocrocoOHOe» U «HEeHucTpaBHOE» [7].

6. OnexTpoiBUrarenab, YCTAaHOBJICHHBIM Ha
miekoBort npobunke CMJI-111 (mommocts 160
kBT1, uncio obGoporoB — 750), mpeBbicui ee
NacIOPTHBIE XapaKTEPUCTHKH, 4YTO IPUBENIO K
BO3HHUKHOBEHHIO Harpysox, 3HAYUTEIBHO
IPEBBIIAIOIINX HOPMAaTHBHBIE.

Ha ocHOBaHMM BBINOJHEHHOW TEXHUYECKOU
9KCHEPTU3bI COCTABJICHO 3aK/IIOUEHHE O MPUYMHE
pa3pyleHusl SKCLEHTPUKOBOIO Bajla ILEKOBOM
npoounku CMJI-111, a umenno: «/lmutenpHas
SKCIUTyaTanus miekoBoit apoounku CMJI-111 B
TE4YEHHUe 8§ JIeT, C Harpy3KamH, MpeBbIIIAIOIUMU
NaCIIOPTHBIE, npuBesa K HCYEpPIIAHUIO
PacueTHOT o pecypca HKCIEHTPUKOBOTO Bajla.

Crioco6cTByIOIIMME  (haKTOpaMH  UCUEPIIaHUS
pecypca aBuiIuch [6]:

®  HEKAYECTBEHHBIU IIPEALIECTBYOIINN
PEMOHT 3KCIIEHTPUKOBOI'O Bajla MMYTEM HAIUIaBKU
MIEHKU  DJIEKTPOCBAPKOM € TOCIEAyIoUIEn
MeXaHU4eCcKo 00paboTkoH, 0e3 mpoBencHHS
HEpa3pyIIAIOLEro KOHTPOJIS;

®  HEHCIPABHOE)» TEXHMUYECKOE COCTOSHUE
CUCTEMBl TPEJOXPAHEHUSI OT MEPErpy3Ku U
HOBBIIIEHHOE HaTsDKEHHE pemHel

days the non-crushable material got into the jaw
crusher SMD-111 that led to loads significantly
exceeding the standard.

2. Capital repair of the eccentric shaft was
made by shaft journal welding by arc welding
followed by mechanical treatment. Repairs made
invisible the inner part of the fatigue crack in the
body of the eccentric shaft. Shaft control was
conducted using non-destructive methods.

3. One roller bearing had defects in the form
of pitting of the rolling surface of the inner race
and rollers. The cause of the defect was the raised
(above the design values) load on the bearing due
to the installation of a more powerful engine than
described in the specification and faulty slipping
clutch.

4. The cracking defect of the rib side surface
of the inner bearing race is formed as a result of
mechanical impact (impact directly on the ring).

5. The technical condition of jaw crusher
SMD-111 was assessed as "healthy" and "faulty"
[7].

6. A motor mounted on jaw crusher SMD-111
(capacity of 160 kW, rpm — 750), exceeded its
passport characteristics that led to loads
significantly exceeding the standard.

Basing on the conducted technical expertise
the conclusion was made about the fracture cause
of eccentric shaft of jaw crusher SMD-111, as
follows: "Long-term operation of jaw crusher
SMD-111 during 8 years, with loads exceeding
the specification, led to the exhaustion of
estimated resource of the eccentric shaft".

The factors which contributed the exhaustion
of the resource were [6]:

e poor previous repair of the eccentric shaft
by neck welding with subsequent mechanical
treatment, without carrying out non-destructive
control,

e the "faulty"” technical condition of the load

b
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KJIMHOPEMEHHOM Tepeiayu;

®  YCTaHOBKa DIIEKTPOABUTATEIS c
MOIITHOCTBIO u YUCIIOM 000pOTOB,
MPEBLIIAIOIIUME TACIIOPTHBIE XapPAKTEPUCTUKH.

BriBoabl. [IpoBenennas TeXHUYECKas
3KCH€pTI/I3a Io3BOJIMJIa CACIATh BBIBOJ O TOM,
YTO HArpy3Kd, 3HAYUTEIbHO MPEBBIIIAIONINE
HOPMAaTUBHBIC, CIIOCOOCTBOBAIIM  3aPOXKICHHIO
YCTJIOCTHOM  TpENIMHBI, Pa3BUTHIO €€ IO
KPUTUYECKOTO  3HAYEHHS C  MOCIEAYIOIINM
MTOJIHBIM paspylieHueM B nporiecce
E)KCHJ'IyaTaI_[I/II/I.
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2017.— Ne 1. — C. 18-25.
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MexrocynapcTBEHHbIN Coser 1()
CTaHJapTU3ALUH, METPOJIOTUHU U
cepTudUKaLNH. — MockBa

Cranpaptuadopm, 2015. — 23 c.

3. Koporkuii, A. A. CrnoBapb TEPMHUHOB H
ompeeNIeHni TT0 MOABEMHBIM COOPYKEHHIM /
A.A. Koporkui, JIL. B. Cronxkas,
B. C. KorensHHKOB, A. A. 3apeukui,
A. C. JlunatoB. — Mockga : ['ocynapcTBeHHOE
YHHUTapHOE NpeanpusTue «HayuHo-
TEeXHUYECKUH MEeHTpP 1o Oe30MacHOCTH B
npoMslluieHHOCTH ['ocroprexHan3opa Poccuu,
2003. — 115 c.

4. O nmpoMBINILIECHHON 0€30MacHOCTU OMAaCHBIX
MPOU3BOJCTBEHHBIX OOBEKTOB [DIEKTPOHHBIN
pecypc] : denepanbublii 3akoH Ne 116-D3 ot
21 wronst 1997 1. / T'ocynapcrBennas Jlyma P®
; CoBer Denepaunu Den. Cobp. PO //
DJeKkTpoH. POH MPaBOBOW U HOPMATHUB.-TEXH.
HNoxymenrtanuu / Koncopuuym «Komekey». —
Pexum JocTyna
http://docs.cntd.ru/document/9046058
obpamenus 03.03.17).

5. Ilvanov V.V., Popov S.l., Kirichek A.V.

(mara

safety system and the raised tension of V-belts;
¢ installation of a more powerful motor with
rotations, which exceeded specifications.

Summary. The conducted technical expertise
made it possible to conclude that loads that
significantly exceed specifications contributed to
the appearance of fatigue cracks, developing it to
a critical state followed by the complete fraction
in the process of operation.
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