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IMOBIPHICHI MOJEJII TAPAMETPUYHOI HAIIHHOCTI I'IIPOITPUBO/IIB
MAIIINH

AHOTAILIA. B pobomi po3pobaeni imogipHicHi moodeni HAdIUHOCMI eleMenmis 2ioponpusoois
0y0igeIbHUX MAWUH 3 YPAXYBAHHAM Ccheyuixu ix QyHxyionyeanns ma QopmyeaHHs napamempudnux
810M08 2i0ponpueood.

AHOTAILUA. B pabome npedcmagnenvl pazpabomantvle 6epOSMHOCHHbIE MOOETU HAOEHCHOCTU
9MEMEHMO8 2UOPONPUBOO0E CHPOUMENbHLIX MAWUH C YYemoM Cheyupuru ux QyHKYuOHUposanus u
Gopmuposanus napamempuieckux OmKa308 2UOPoOnpuUeoId.

SUMMARY. The developed probabilistic models of elements reliability hydrodrives of building
machines, taking into account the particularities of their functioning and formation of parametric hydraulic
failures.

AKTyalIbHicTH mpodJeMu. [igponpuBoau cydacHHUX OyIIBENbHUX MAIUH, 30KpeMa,
OJTHOKIBIIIOBMX €KCKaBaTOPiB, KpaHIB Ta IHIINX, IPEACTABIIAIOTH COOOI0 CKIAAHY TEXHIUHY
CUCTEMY 13 CKJIQJHOI0 Ta MIHJIMBOIO MiJ] 4ac pPoOOOTH CTPYKTYpPOIO, B3a€MO3B’SI3KaAMH Ta
cnennivHIMH MexaHi3Mamu (HOPMYBaHHS BiAMOB. A TOMY, IpOOJIEeMHU OLIHKK Ta 3a0e3MeUeHHS
iX HagiiHOCTI Ha BCIX eTamax: MPOEKTYBaHHSA, BHUPOOHMIITBA Ta EKCIUTyaTallil 3alUIIarOThCs
AKTyaJIbHUMH 1 JOCHTh CKJIAMHUMHU. BaxiuBe 3HAYSHHS MPH IOMY BIiIrparOTh MO
HAJIHHOCTI, Ha OCHOBI SIKMX TPOBOJUTHCS OIIHKA MOKA3HHMKIB HAAIHHOCTI TIAPONPHUBOMIB IHX
MaIluH.

Merta i mocranoBka 3aja4vi. Mera poOOTH mojsirae B po3poOIli Mojaeiel mapaMeTpudHol
HajidHOCTI rigponpuBoxiB BJIM, ski 3Mornmm Ou  BpaxoByBatH creuudiky OymoBu i
(GyHKIIIOHYBaHHSL TiIpONPUBOMAIB. BHHHUKHEHHS MapaMETpPUYHUX BIIMOB T1JPOEIEMEHTIB
rizponpuBogy BJIM mpm ix ekcruryaramii € HacHiKOM TOPYIICHHS TI€BHUX YMOB, SIKi
XapakTepu3yloTh 3JaTHICTb TiIpOnpuBOAY 30epiraTd poOOTO3MATHICTH Yy BIANOBITHOCTI J10
NeBHUX a00 3aaHUX BUMOT. {711 OCHOBHUX €JIEMEHTIB, SIK1 JIIMITYIOTh HaIIMHICTh T1APONPUBOY,
YMOBU pOOOTO3aTHOCTI XapakTepusyroThesi HeBuxonom o6’emuoro KKJI 77,32 mneBHuit

BCTAHOBJICHUA TPAHUYHUHA PIBEHD 77, rpan.
ITopymenns ymoBu {(p = Ay O} TPAKTY€ETbCA K IapaMeTpU4Ha BIIMOBA

OKpEMO B3ATOTO | —TO E€JIEMEHTY, IMOBIPHICTh BUHHMKHEHHS SIKOi NMPH 3aJaHOMY T'PaHHUYHOMY
3Ha4eHH] 00’eMHOr0 KKJI 77 ; rpan. BASHAYAETHCS 32 BUPA30M:

Mirpan

P{¢j =5 M. < O} I f(’h)dﬂ’ 1)

ne: f (77_].) - HIUIBHICTB IMOBipHOCTI po3noaity 06’ emuoro KKJI (OKK/I) enementy.

CrienudiyHUMH B TUIaHI HasIBHUX YMOB POOOTO3/IaTHOCTI Ta (pOpMyBaHHS MapaMeTpUIHUX
BIIMOB T1JIPONIPUBO/IIB Ha MPHUKIAAl OJHOKIBIIOBHX ekckaBaTopiB (OE) BuctymaioTh Taki
MOCHIIOBHO 3’€/IHAHI Mi>K COOOI0 3 TOUKH 30pY KOHCTPYKIIi Ta KOMIIOHYBaHHS T1APOETIEMEHTH, K
poOoul cekuii TiAPOPO3NOAUTEHUKIB Ta TIAPOUMIIHAPHU, SKI BXOIATH A0 MIJCHUCTEM: MPUBOIY
CTpLIM, TIPUBOJY PYKOSATI Ta NMPHUBOJY KOBIIA 1 YTBOPIOIOTH TaK 3BaHi (YHKLIOHAJIBHI AUTBHHII
(®O) 3a cxemamu MiJa’€THAHHS €JIEMEHTIB, NMpUBENeHUX Ha puc.l. B rizpomnpuBomax KpaHis,
HaBaHTaXyBauiB, OyJbl03€piB Ta IHIIMX MAaIIMH MOMIOHI CXeMHU 3’€lHaHb MAalOTh Miclle B
MiJCUCTEMax: TMIAMOMY Ta BHUCYHEHHS CTPUIM, BHHOCHHX OIOp (ayTpurepiB), HaBICHOTO
oOaHaHHA 1 T.II.
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PosrasiHeMo MOKIIMBICTH OTpUMaHHs Mojenei podoTo3aatHocTi D/, sika CkoMIIOHOBaHA
3a cxemoro a (puc.l). Tak sk rigpoenemeHTH 3a Tiapocxemoro D]l 3’eaHaHI MOCIITOBHO, TO
MO>XHa JIOBECTH, IO X 3HOMICHHS 1 30UIBIICHHS BHYTPIIIHIX BUTOKIB B KOXXHOMY 13 HHX B
onHakoBii Mipi BrtuBae Ha 11 OKK/I, po6oTo3naTHicTs Ta popMyBaHHS BKa3aHOI BiIMOBH. Takum
YUHOM, JOCATHEHHS] TPAHUYHOTO CTaHy (PYHKIIOHATHHOIO TUIBHHIICIO € 3arajIbHUM PE3yJIbTaTOM
00’€THAHOTO CTOXACTHYHOTO MPOIECY 3MIHU TEXHIYHOTO cTaHy 000X €JIEeMEHTIB, IPAaHUYHUI CTaH
SKUX BHPAXKAETHCSA depe3 3arajnbHuil rpanuvauii 00’ emunii KKJ]] Dot opss - Texuiuanii cran OJ]

npu 1boMy Oyze omiHroBatucs yzaransHeHuM OKK/:
Nag =Mop "My > 2)
ne: 1,,- OKK/] cexii riipopo3noaiIbHIKa;
Moy - OKK/] rizpormminapa.

F £
Cxema - a Cxema - 5)
3
1 1
2 — 2 —
H H
I I
H H
£ £
Cxema — B) % Cxema — ) %
1 1 1 1
2. = 2. =
I I
3

Pucynok 1. ['ipaBiiydi cxXem# i’ € JHAHHS T1APOUMIIHIPIB B PYHKIIOHAIBLHUX AUTBHHULIAK:
1—rigpormiHap; 2—TiApOpPO3NOAUIEHUK, 3—Tiqp0o3aMOK a00 KJlanaH KepOBaHHUH 3BOPOTHIH.

B TakoMy BHMagKy ymMOBOI poOOTO3JaTHOCTI (DyHKIIOHAJIBHOI IUIbHUII OyJe HEBHXiA
3HaueHHs 100yTky OKKJ/I cexuii po3noauibHUKa Ta T1IpOLMIIIHApPa 32 TPaHUYHY 00J1acTh:

gDCDﬂ = nzp : nzu - 77@114,“” > 05 (3)
a IMOBIpHICTb 30epekeHHs poboTo3aaTHocTi D/ 3anumierbes Tak:
P= P{¢(nep : 77214 ) - nd)ﬂepan > 0} (4)

Jlns BU3Ha4YeHHs NOKa3HUKIB O€3BIAMOBHOCTI (DYHKILIOHANBHOI IUIBHUIN MPEACTAaBUMO ii
K CHCTEMYy JBOX Oe3MepepBHUX BHIIAJKOBUX BEIUYUH ( Nops My ) 13 CYMICHOIO MIIJTBHICTIO

posnoainy f (nep My ) 3aranpHui TexHiuHuN ctad OJ] 3anuiemo sk QyHKII0 ABOX BUMAAKOBUX

apryMeHTIB:
Nag = P70, ) (5)
DyHKIII0 pO3MOIiTy BUIAJKOBOI BEJIMIUHH 7], 3aMUIIEMO TAKMM YHHOM:
Foue V) =Pl = 0ln,m.,) < v} (6)

ne: Yy - nesika 3anana penmamHa OKK/.
3acTOCOBYIOUH IHTErpalibHy (POPMYITy OBHOI IMOBIPHOCTI, OTPUMAEMO:
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0

Frp = (1 [l an,, tdn,,. )

—© ¢(”zp ’7],:'[{ y

a0o:

0

Fogs ()= .[ If Mop > Ty )dnzu /e 8

— [(/7(777; 7714 Yy
00’ eqnyroun oouaBi hopmynu (7) Ta (8) 3amurmemo:

Fh, = |[r (17,9512 1,1, (9)

P\l STy J<V

Jie 00JIacTh iHTErpyBaHHS BU3HAYAETHCS 13 YMOBHU (0(772,, My )< Nay -
Hubepeniiroroun (9) 3a BETUUUHOIO 7], 3HAWAEMO IIUIBHICTH PO3HOMILTY BHIIAJKOBOI
BENUYUHH 774 -

arQy)
f’]@ﬂ( )_ d( ) (10)

Ockinbku 00’emHui KKJI rigpopo3nogiibHUKIB Ta TiIAPOUMUIIIHIAPIB € HE3aICKHUMHU, TO X
CyMiCHA IIUTBHICTh PO3MOLTY PiBHA:

S00m0)= 1 (01 ) £ 0,) (11)

p
[Tpu bomy opmymu (7 — 9) MarOTh BUTIISL

F,, (Y)= j {[( jfk,,ﬁ(m,,>dngp}f%(nm)dnm j {[( [f, fk ](77 )dnm}f,,a,mp)dmp (12)

3aranphuii 00’ emunit KK QyHKIIOHANBHOI MUIBHUI 774, BHU3HAYAETHCSA K NOOYTOK
JIBOX BHIIAJKOBMX apryMeHTiB 77,, Ta 1,. Tomi 3a dopmynoto (9) 3HaXoauMo QyHKUIIO

PO3MOLTY BHITAIKOBOT BEUUNHU 1]y =17, 1.,

=Pl <y)= ([ flug.n.hn, -dn., —f Tf (1174 Wi,y (e, +

Nop Moy <V =0 /1y,

o | ¥/,
+H | f(mp,nm)dmu}dmp- (13)

0| —oo

A00 B IHIIOMY BUTJISI:
yln,,

= [[ dF, @,)-dF, (0,)= de (77.,)- j dF, (7,)+ de (17.,)- de,, (7.,) =

Map Moy <Y ylIn,,
- j {1 ~F, [lﬂd@m (17.,) + j F, (L}dFﬂm (1.,)- (14)
—o 77214 0 77214

Hudepenuiroroun Bupazu  (13) abo (14) mo Yy oTpuMaEeMoO IIUIBHICTH PO3MOALTY
BUIIQ/IKOBOI BENTMIUHU 7]g; :

0 )
1 y 1 y
f (y):_ _f Nops— d772 + _f Nops— d772 . (15)
o J " T, ) T Imp Ty ) T

—o0 fep 0
OCKUIbKH BHIIQJKOBI BEIMYWHH 77,, Ta 1], € HE3QISKHNMH, TO BHpa3 (15) MoxHa

3alucaTt B TaKOMY BI/IFJ'I?IJIiI

79



m TexHnika OyniBHHIITBA Ne29, 2012

Sy )=

o Llj-f%, (72 i, (16)
. e

—00

. , L .
Bunazkosi Benmunan 06’emuux KKJ{ 77,, 1@ 77,, MOXKyTb OyTH PO3IOAUIEH] 3a PI3HUMH

3aKOHAMH, a TOMY PO3[VITHEMO MOXJIHMBICTh BHU3HAYCHHS (QYHKIT Ta MIUIBHOCTI PO3MOALTY
y3araibHenoro o6’emuoro KK/l dyHKUIOHATBHOT AUIBHULL  7g;, AK (yHKUIIO 100yTKY

BUIAJIKOBUX apryMEHTIB 77,,Ta 1, , PO3NOJAUICHHX 32 NCSAKHMH 13 MOXIMBUX 3aKOHIB,

HAINpHKJIA/l: TaMMa-pPO3MOAIJIOM Ta eKCIOHEHIIAILHIM, 110 HE CYIIEPEYHTh PaHille IPOBEJICHUM B
YMOBaX eKCIUTyaTalii JOCTiHKEHHSIM.
Posrmsnemo  mepmmii  BUMAmoK, KOMM  JIarHOCTHYHI  TMapaMeTpu  CeKii
TiIpOPO3NOAITbHAKA TA TIAPOUMIIIHIPA PO3MOALICHI 32 FAMMAa-PO3MOAiJI0M 31 IIUIBHOCTAMU:

_ ﬂal -1_-p
1,00 = flsy et (r>0) (17)
Ta
foy =L ey (50) (18)
A T

e o, B, 1a a,, 3, - napameTpu 3akoHy posnogury 06’emuoro KKJI rizpopo3noaiabHuka 7, Ta
T1APOUMITIHAPA 7]y , BIATIOBITHO.
3a ¢opmynor (16) BH3HAYMMO WIUIBHICTHE PO3MOIUTY 3araiibHOro 00’emHOro KKJ/|
(byHKIIOHATBHOT TIIBHMUII, K CUCTEMH ABOX Oe3MepepBHUX BUIAKOBUX BETUUYHH:

0

A g T B
1 2 y 1y ﬂ2’7
7 T e R L U P R R L B
’7f1>ﬂ »(( [772”} 77“’( u)d v F(OQ)F(az)'([ .y (UZI/IJ { 7721!} ! '

) (27} - +00 1 1 ~ ,B y ﬂal ﬂaz ~ +00 o
_ 1 2 o-1 a,-1 1 _ 1 2 o -1 o, —oy -1
= yae | = Yy expy——— = Byn, dn,, = y n X
PRI AL e { P } et

2y 0

oo

X by d =—1a| 2 “F%z.(@j ? [
exp{ B :82773”} .y F(al ) F(O{z)y 5, az—al ( BBy )
sy
F(al)F(aZ) Ke, o, 2\ BSY), (19)

re: K, () - moaudikoBana QyHkuis beccens 2-ro poay nopsaky (0-oi1), Ky 3a03U4yEMO i3

Teopii crnerianbHux QyHKIin [2]:

14

f ' exp {— g - joc}dx _ 2(5}2 K,(2JBv) (20)

0
(Re 8> 0,Rey > 0).
Inrerpytoun Bupas (19), orpumaemMo Mojienb HaJiHHOCTI uyepe3 IMOBIPHICTh 30epeKeHHs
poOOTO3AaTHOCTI PYHKIIOHABHOT UIBHULII TIPH 33/IlaHOMY TPAHHYHOMY 3HAYCHHI Y =174,

K., .. BBy Ny, (1)

ata
ota, AAT72 9

j ,Bi5,) >
Y=Nompan 1_‘(al )F(a2 )
A€ Nyppay - TPAHMYHE 3HAYCHHS y3araubHEeHOro 00’ emuoro KK @ /1.

P (V)= F’(m,, M, >Y= n@gepaﬂ)
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B jpyromy Bumaxky, Hexail JMIarHOCTHYHI Tapamerpu 77,, Ta 77,  MaioTh

eKCIIOHEHIiaIbHUI 3aKOH PO3IIOALT 3 TapaMeTpaMy po3noAuly 4, Ta A, , BIANOBIIHO.
3HaiieMo IIIILHICTh PO3MOALTY f%7 (y) 3a dpopmymoro (16):

0 1 0 1 7117 B
Fuon O = [— 1o | 2 o 1 iy = [—Hie ™ 20e™an,, =
0 7721,; 7721,; 0 773'4
T -4y ( l
= A, X _77 exp _’1277&1 d’?a; =244, - Kg2\ 44, -y (22)
0 1y 2y

ne: Ko (+)- MmogudikoBana ¢ynkitis beccens, 2-ro poy HyJ50BOTO TOPSIKY.
®dopMyna HIIBHOCTI IMOBIPHOCTI po3moainy (22) Oyne TOTOXHOK OTpPUMaHid paHilie
dopmyni (19) nmpu ymoBi, SKIIO MapaMeTpH raMa-posnojuly OyAayTb TakuMU: o =, =1, a
B =4, 0, =4,, WO NIATBEPUKYE XapaKTEPHI OCOONMBOCTI IJIsi €KCIIOHEHIIaJbHOIO Ta rama-
PO3IOALTIB.
3HaiizemMo QyHKLUIIO PO3NOALLY BEMIUHHA Tgy =17, * 17, - Ha ocHoBI (14) Maemo:

o +00 - +00
Y ay o) ay — A 2y
Eog (y)=P{178p My <y}:'([Fmp . dFﬂeq (nelf)z '([ lme ™) Ape™ M.y = _([/Ize ’7 U/
2y
1
+o0 +00 2
el Yy i L=1-4 T el | 2Y 4 dnn,=1—21{ﬂj <
0 ey 0 0 X’Z
< Ky(2- Ay )=1- 24y - K (2 JAdy ) (23)

B okpemomy Bunagaxy, ko 4 =4, = A4:

F, (y)=1-24JyK,2-2Jy) (24)

Buxozsuu i3 Bupasy (23), orpumyeMo iMOBipHicTh poOoto3aartHocti D] rizponpusoay
Tpy 3a71aHoMy rpannaHoMy 3HadeHHi OKKI y =7,,,.,,,, AKY BU3HAYAEMO 32 (OPMYJIOIO:

in(J/):P%ﬂ {ng "Ny >y:77¢>gzpan}:2 Ay ’J"Kl(z Ay 'J/):

222 - Kl T ) (25)

BucHoBok. AHanizyrouum OTpuUMaHi B pPOOOTI pe3yiabTaTH, CIiJ] 3a3HAYUTH, L0 3aKOHHU
posnoniny y3aranbHeHoro o6’emHoro KKJI ¢yHKIIOHanbHUX AUIBHUIB TiAPONPUBOIIB
€KCKaBaTOPiB ICTOTHO BIJPI3HSIOThCA BiJ 3akoHIB po3noauty OKKJ[ ii ckmagoBux enemMeHTiB—
CEeKLIN TiApOpO3NOAUIbHUKA Ta riaponwIinapa. OnepkaHi IMOBIpHICHI Mojeni 0e3BIAMOBHOCTI
(21) Ta (25) € OuIbLI aleKBaTHUMH, HIXK MOJIEINI, SIKI JOCI MPONOHYBAINUCH 1 BUKOPHUCTOBYBAINCH
Ha NpPaKTHIl, TaK SK BPaxoBYIOTh crenu¢piky (yHKIIOHYBaHHS €JIEMEHTIB TiApPONPHUBOAY, iX
B3a€MO3B’30K Ta 0COOIMBOCTI (pOpMyBaHHS MapaMETPUUHOI BiJIMOBH TiAPONPHBOAY 1 MOXKYTb
BUKOPHUCTOBYBATHUCS JJIsi OUIBII pEAJbHUX OIIHOK IOKAa3HHUKIB 0€3B1IMOBHOCTI T1IPONPUBOIY
OJTHOKIBIIIOBUX €KCKaBaTOPiB Ta IHIIMX TiApoQiKOBaHMX MaIIWH (KpaHiB, HaBaHTAXKyBadyiB,
Oynp03€epiB Ta 1H.).

Jns pemtu cxeM Mmia’€THAHHS TiAPOENEMEHTIB MpuBeAeHUX Ha puc.l (6, 6, 2) moaemi
HafdiiiHocTi @D/ rigponpuBOAy OTPUMYEMO aHAJOTIYHO, BHUXOJSYM 13 YMOB 30€peKEHHS
poboTo3naTHOCTI (YHKLIOHATBHOI JUIBHUII BiAnoBiAHOT miacuctemu. Ilpu npomy OLIHKY
MOKAa3HUKIB 0€3B1IMOBHOCTI MOXKHa OTPUMYBAaTH SK 3a aHAJIITUYHUMH BHpa3aMu Tak 1 3a
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BUCOKOC(DEKTUBHUMH B TAKUX BHUIMAJKAX METOAAMH CTaTUCTUYHOTO (IMITAlITHOTO) MOJICTIOBaHHS
Mounte-Kapno, BUKopucTaHuMu 7151 TOAIOHUX 3a/1a4 Ta 3alPONOHOBAHUMH aBTOPOM B IyOuiKarii
[5].

OTtpumani Mozeni HaAIHHOCTI MAlOTh CYTTEBY BiAMIHHICTh BiJ YCiX iICHYIOUMX Ha JaHUUN
yac Ta BIJIOMHX 3a JITEPaTypHUMH JDKEpellaMd MOJeNiell HaaiHOCTI, MmO BKa3dye Ha ix
NPIOPUTETHICT. AJle B TOH K€ 4ac BOHM HE BHUEPITYIOTh BCiX MOKJIMBHX BapiaHTIB MOJIENEH, SKi
MOXXYTh MaTH MicCIle MpU aHaji31 GyHKIIOHYBaHHS rigponpuBoaiB bJIM. BoHu Tiibku 3HaYHO
PO3IIMPIOIOTh Ta YTOYHIOIOTH KOJIO BIJIOMHUX MOJENCH HAAIMHOCTI TiAPOMPUBOMAIB, IO JaCTh
MO>KJIUBICTh OTPUMYBATH Ha0arato peajbHINIl Ta TOYHINI PE3yJbTaTH OI[IHKH iX TOKA3HHKIB
HaIMHOCTI.
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