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PaccMoTpeHBI BONPOCHI, CBS3aHHBIE C HAXOXICHHEM ONTHMAJIBHBIX ITapaMETPOB M XapaKTEPHCTHK TOPMO3HOM
MOZICUCTEMBI JIECOTPAHCIOPTHON MAIMHBI, KOTOpas oOecrednBaeT MOAAdy CHKaToro BO3AyXa Ha (PPUKIMOHHBIC
MOBEPXHOCTH TOPMO3HOTO MEXaHH3Ma B IIPOIECCE TOPMOXKEHMS, AT HAXOXKACHHS MaKCHUMaJIbHOTO 3HAYCHUS
TOPMO3HON cuibl. [ OXJTaXKAEHHUS TOPMO3HBIX MEXaHM3MOB 0OapaOaHHOTO THIIA JIECOTPAHCHOPTHBIX MAIllUH,
BBIHOCA IPOJYKTOB M3HOCA M3 30HBI TPEHUs ObLJIO PEKOMEH/I0OBAHO I0JIaBaTh CXKAThIH BO3JyX Ha UX (DPUKLUOHHBIE
MIOBEPXHOCTH. Y CTAHOBJICHO, YTO JUIS IOBBIIECHHS KOIPPUIHEHTOB 3((HEKTUBHOCTH U CTAOMIBHOCTH TOPMO3HOTO
MeXaHH3Ma CKaThlil BO3yX TpeOyeTcs MmoJaBaTh B 30HY TPEHHS Iepe]] MPOLIECCOM TOPMOXKEHUS, T. €. Mepell TeM,
KaK TOPMO3HbIE KOJIOJKH COIPUKOCHYTHCSI C TOPMO3HBIM O0apabaHoM. B a3ToM cirydae mpoiecc TOpMOKEHUs OyneT
MPOUCXOUTH 00JIee OUMILEHHBIMU (DPUKLUOHHBIMU MTOBEPXHOCTSMH. Y CTAHOBJICHO, YTO IMOJlaya C)KaToro BO3JyXa
mepes TPOIECCOM TOPMOXKEHMSI IOBBIIACT TOPMO3HYI0 cuiay Ha 14 %. DOto OBUIO OmNpeneneHo Ha
JKCIIEpUMEHTATBHOM  Kojece aBTtomMoOmma 3WMJI  MM3-554 npm  mpoBemeHHH  SKCIEpUMEHTa  Ha
KOMIIBIOTEPH3UPOBAHHOM OJTHOPAMHOM TOPMO3HOM CTEHJIE C KpaHOM «JTroKe» 28", 15T / 2" 11kW /44803, Mozens
7515-M 11FP NORD + 102561, cepus Ne 330 (¢upma «Muller-BENy). Tlocne mpoBeaeHHs SKCIEpUMEHTA
BBITIOJTHEH CTATHCTHYECKUI aHAIM3 IIOJNyYCHHBIX NaHHBIX, B PE3y/lbTaTe KOTOPOTO OBUIM OIIPEAENIEHBI CpemHee
3HA4YEHHE BBIXOJHOW BEJMYMHBI, C OCHOBHOW ONIMOKOH, CpelHee KBaJpaTUYHOE OTKIOHEHHE, TOYHOCTh OIBITA,
JIOCTOBEPHOCTH CpeHero 3HaueHus. Ha OCHOBaHWU 3THX JaHHBIX C IOMOIIBI0 MaTeMaTHyeckoro makera MathCAD
BBINOJIHEH PETPecCHOHHBIN aHanu3. [lomyuyeHHOe ypaBHEHHE PErpecCHH U NMPOBEPKa €ro aJeKBaTHOCTH IO3BOJIMIN
OTIpeNIeNUTh ONTHMANIbHBIE 3HAUCHHS MapaMeTPOB M XapaKTePUCTUK TOPMO3HON MOACUCTEMBI, IIPH KOTOPHIX OyxeT
HaOJI0AaThCS MAKCUMAaJIbHOE 3HAYEHUE TOPMO3HOM CHIIBIL, M TIOCTPOUTH I'paMK 3aBUCUMOCTHA TOPMO3HOH CHIIBI OT
JUaMETPOB TOJBOAAIINX OTBEPCTHH M JaBJICHHS I0JaBa€MOI0 BO3AyXa. MakcHMalbHOE 3Ha4Ye€HHE TOPMO3HOU
cunel coctaBiger 10 400 H mpu amamerpe mOABOASIIMX OTBepcTHil 5,9 MM u naBieHun Bo3ayxa 0,6 MIla.
CrenoBarenbHO, TOJMYYEHHbIE OKCIIEPUMEHTAIBHO ONTHMANBHBIE IapaMeTpbl M XapaKTePUCTUKH TOPMO3HOM
MOZICUCTEMBI MOXXHO PEKOMEHJIOBAaTh B JaJbHEHIIEM Ul YCOBEPIICHCTBOBAHWM PaOOTHI TOPMO3HOTO MEXaHU3Ma
6apabaHHO-KOJIOOYHOTO THUMA MyTeM IOAAa4YM CXKAaTOrO0 BO3AyXa Ha (PUKIMOHHBIE IOBEPXHOCTH BO BpEMs
nporecca TOPMOXKEHHS, T. €. 0 CONPUKOCHOBEHNUS] TOPMO3HBIX KOJIO/IOK C TOPMO3HBIM OapabaHOM.

Kniouegvie cnoea: cxatslit BO3AyX, ONTUMH3ALMS, YPABHEHUE PETPECCUH, SKCIICPUMEHT.

Panee wamm Obulo mokazaHo [l], YTO AN TOBBINICHUS TOPMO3HOW 3PPEKTHBHOCTU
JIECOTPAHCIIOPTHBIX MAIMH TpeOyeTcsl MOoAaBaTh CXKaThI BO3AYyX MEXIY TOPMO3HBIMH KOJIOJKAMH U
TOPMO3HBIM OapabaHOM B MpoLiecce TOPMOKEHHS NIepel TeM, KaKk OHU COIPUKOCHYTCSI MKy cOOO0M, Ay
yJIaJeHUs IPOAYKTOB U3HOCA, IPS3U M BIIArH U3 30HBI TPCHUSI.

Lenbto naHHON pabOTHl SBISETCS ONpEAEiICHUE ONTHUMAIbHBIX 3HAYCHUH XapakTePUCTUK U
napamMeTpoB TOPMO3HOW IMOJICHCTEMBI JIECOTPAHCIOPTHON MAaIllMHBI, OTBEYAIOIEH 3a MoJady BO3yXa
MEXIY TOPMO3HBIMH KOJIOJKAMH U TOPMO3HBIM OapabaHOM B ITPOLIEcCe TOPMOKEHUSI.

Jns onpeneneHuss TOPMO3HOM CHITBI Ha DKCIIEPUMEHTAIBHOM Kosiece aBromobuist 3MJI MM3-554
ObUTa CIIPOEKTHPOBaHA SKCIIEpUMEHTaNIbHAs ycTaHoBKa [2]. [lepeMeHHBIMU (DakTOpaMy MpH MPOBEACHUH
9KCTIIEPUMEHTA SBJSUTUCH JaBJICHHUE CKATOTO BO3AyXa X1, U AUAMETP MOJBOJSIINX OTBEPCTUH X5

Jisi CHWXEHWsI 4YhCiia BechMa JOPOTUX M TPYJOEMKHUX CTEHJIOBBIX OMBITOB ILIAHUPOBAHHE
JKCIepUMeHTa 0a3upoBAIOCh HA YHUPOPM-POTaTaOEIbHOM KOMIO3HIIMOHHOM TUIAHE BTOPOTO IMOPSJIKA.
XapaKkTepHuCTHKa [UIaHa SKCIEPUMEHTA U ero MaTpHla NpUBeaeHb! B Tabm. 1, 2.

Tabnuma 1

Ilnan IKCIEPUMEHTA

YpoBeHb BapbUpPOBAHUS

Dakrop _ i) 0 +1 +a, AXj mpu j=1,2

X1, MIla 0 0,12 0,39 0,66 0,77 0,27
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X, MM | 20 | 29 | 50 | 7,1 | 8,0 | 2,1

IIpuMedeHue. —o U +o — COOTBETCTBEHHO OTPHULATEILHOE U MOJIOKUTEIBHOE 3HAaU€HUE 3Be3AHbIX mied; —1 u +1
— HIDKHHUH ¥ BEpXHUI YPOBHH BapbupoBaHus; ) — IEHTp dKCIepuMenTa; AX] — MHTEpBall BAPbUPOBAHHUS (haKTOPOB.

Tabnumna 2
Marpuna (pakTopHOro 3KcepuMeHTa
No ombita KOZZ[I/IpOBaHHBIe q)aK;opm Zoi ok leKi ZZZKI
1K 2K
1 -1 -1 +1 +1 +1
2 +1 -1 -1 +1 +1
3 -1 +1 -1 +1 +1
4 +1 +1 +1 +1 +1
5 -1,41 0 0 1,988 0
6 +1,41 0 0 1,988 0
7 0 -1,41 0 0 1,988
8 0 +1,41 0 0 1,988
9 0 0 0 0 0
10 0 0 0 0 0
11 0 0 0 0 0
12 0 0 0 0 0
13 0 0 0 0 0
st onpeneneHuss TOPMO3HOM CHJIBI  UCIOJIB30BAIA KOMIBIOTEPU3UPOBAHHBIM  OJHOPAMHBIN
TOPMO3HOM CTEH c AKPaHOM «JTFOKC) 28", 15T / 2 11xW 144803,

mozaenb 7515-M 11FP NORD + 102561, cepus Ne 330 (dbupma «Muller-BEN»), xoTopblii mporiesn
MEPUOINYECKYIO TTOBEPKY (IIEPUOIUYHOCTH MOBEPKH 12 MecC.), UTO MOJATBEPHKAAETCS COOTBETCTBYIOIINM
JOKYMEHTOM. JIaHHBIH CTEHJ TMO3BOJISIET PETUCTPUPOBATH TOPMO3HYIO CHIy HE TOJBKO Tpadudeckwu,
COTIOCTABIISAA Ha TpaduKe TOPMO3HYIO CHIIy IIPABOTO M JIEBOTO (IKCIIEPUMEHTAIBHOr0) Koiec (puc. 1),
HO ¥ C IOMOIIBIO KaPThl JUATHOCTHKH, B KOTOPOH YKa3bIBAETCs 3HAUEHUE TOPMO3ZHON CHJIBL.

Puc. 1

Krnacc Tounoctu (morpemisocts) nanuoro crenna A = £200 H (6 = £2 %). [Ipenenst uzmepenuit
ucnonbzoBasy 1o ['OCT P 51709-2001, 3HaueHUsI TOPMO3HBIX CHJI HA KOJIecaX IPY30BbIX aBTOMOOHIIEH —
no «PyKOBOJCTBY IO TMAarHOCTHUKE TEXHHYECKOTO COCTOSHHS IOJBIKHOTO COCTaBa aBTOMOOMIBHOTO
TPaHCIOPTa
(PZ1200 PCDCP 15-0150-81).
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ITocae IMPOBCACHUA SKCIICPUMCHTA OBLI BEITTOJIHEH CTATUCTUYECKUI aHAIIN3 IMOJTY4YCHHBIX NAaHHBIX,

B Pe3yJIbTaTe KOTOPOro ObLIN MOJy4EHbI: CPEJHEE 3HAUEHHE TOPMO3HOM CHIIBI X¢, C OCHOBHOM OIIMOKOI
Sxp, CpeHEe KBaApAaTHYHOE OTKIOHEHHE S; TOYHOCTb OIBITA; JOCTOBEPHOCTh ! CpPEemHEro 3HAa4YeHHs.
PesynpTaThl pacdeToB MpuBEACHHI B Ta0I. 3.

Ta6nuna 3

Pe3yJ1]>TaT]>l pacueToB CTATUCTUYECKUX nokasareJjen IKCIEPUMEHTAJBbHBIX TaHHBIX

Ne
OIbITa

KopupoBanusie
(axTOphI

X1, Xo,
Mlla MM

Topmo3Has
CHUJIa HA JICBOM
konece P, H

CpenHee 3HaueHUE
TOPMO3HOM CHJIBI X¢p, H, €
OCHOBHOH OIIHOKOH S,

H

Cpennee
KBaJIPATHYHOE
OTKJIOHEHHE S,

H

TounOCTH
ombiTa, %

JocroBepHoc
Thb CPEHETO
3Ha4YeHus t

1

0,12 2,9

0,66 2,9

0,12 7,1

0,66 71

0,77 50

0,39 2,0

0,39 8,0

9360
8790
8900
9200
9790
9890
8 850
9360
9810
9830
9710
9750
12 030
10 780
10 040
11170
10 140
10 430
9 360
10 450
9400
9520
9650
9340
9480
9230
10 100
8 250
8210
8 040
7710
8 040
8530
8530
8470
7960
9 850
9520
10 590

9062,50+131,68

9 540+195,75

9 763+35,28

10 835+364,57

9 032+249,63

9 560+152,22

8 052+122,91

8 936+333,12

263,36

437,72

61,10

815,21

558,18

340,37

245,81

942,21

1,453

2,052

0,361

3,366

2,539

1,592

1,526

3,728

68,822

48,734

276,764

29,711

39,387

62,805

65,517

26,826

Oxkonuanue mabn. 3

Ne
OIIBITa

Konuposanusie
(haxToph

Xll XZ:
MlIIa MM

Topmo3Has
cujia Ha JIEBOM
koJsece P, H

CpenHee 3Ha4YeHUE
TOPMO3HOMU CHJIBI X¢p, H, €
OCHOBHOM OINHOKOHM Sxp,

H

Cpennee
KBaJIPATHYHOE
OTKJIOHEHHE S,

H

TounOCTB
omkeita, %

JlocToBepHoC
Th CPEIHETO
3Ha4yeHus t

9
10
11

0,39 5,0
0,39 5,0
0,39 5,0

9420
10530
9650

10 180,00+440,8

985,77

4,331

23,092




ISSN 0536 — 1036. UBY 3. «JlecHoii :xypHam». 2014. Ne 6

12 0,39 5,0 11760
13 0,39 5,0 9540

Janee 1Mo HSKCHEpUMEHTAIBLHBIM JaHHBIM C IIOMOINBIO MaTeMmartmdeckoro makera MathCAD
BBITIOJTHEH PErpecCHOHHBIA aHanmu3. [locie TonydeHWs YpaBHEHHSI PETPECCHM M TMPOBEPKH €ro
aJICKBaTHOCTH CTOsJIa 3ajjadya OMpPECIICHUS ONTHMAIbHBIX 3HAYCHHUN IMapaMeTPOB M XapaKTEPUCTHK
TOPMO3HOM MOACHUCTEMBI (JaBJICHHE MOJABACMOr0 BO3ayxa P, U JUaMETp MOABOASAIIMX OTBepcTHit d,),
NpU KOTOPBIX OyJeT HaOJIoJaThcsi MaKCUMalbHAas TOPMO3Has cuia P;. Pe3yiapTaThl perpeccHOHHOrO
aHaJIM3a ¥ ONTUMU3AIUN XapaKTEPUCTHUK U MapaMeTPOB TOPMO3HOM MOJCUCTEMbI TIOKa3aHbl HA PHC. 2,
3aBUCUMOCTD P, oT Py u d, — Ha puc. 3, a u 6.
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TOPMO3HOTO0 MexaHu3Ma 0apaOaHHO-KOJIOJOYHOIO THIIA IyTeM I[0Ja4yM CKaTOro BO3AyxXa Ha HX
(PUKITMOHHBIE TTIOBEPXHOCTH BO BPEMs IPOIECCa TOPMOXKEHHUSA, T. €. IO CONMPUKOCHOBEHHUS TOPMO3HBIX
KOJIOZIOK C TOPMO3HEIM OapabaHoM.
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The paper treats the questions of optimization of brake subsystem of timber cars providing air pressure supply to the
frictional surfaces of the brake gear in the course
of braking for finding out the maximum of brake force. For cooling of the drum type brake of timber cars, carrying
out products of wear out from a friction zone, it was recommended to blow the compressed air on their frictional
surfaces. It is established that for increasing of effectiveness and stability factors of the brake gear the compressed air
should be blown to a friction zone before braking process that is before the brake blocks adjoin with the brake drum.
In this case, the process of braking will proceed by more cleared frictional surfaces. It is established that supply of
the compressed air before the braking process led to increasing of the brake force for 14 % which was determined at
the experimental wheel of the track MMZ-554 ZIL during the experiment at the computerized one-framed braking
stand with the luxury screen 28", 15T/2* by 11kW/44803, mod. 7515 — M 11FP NORD + 102561, of Muller-BEN
company, ser. No. 330. After the experiment the statistical analysis of the obtained data was done and the next
indicators were received: average value of output size, with the basic mistake; average square deviation; experience
accuracy; reliability of the average value. By means of the mathematical MathCAD package the regression analysis
on the obtained experimental data was made. After derivation of the regression equation and checking of its
adequacy there was a problem of determination of optimum values of parameters and characteristics of a brake
subsystem which provide the maximum value of brake force. The diagram of dependence of brake force on the inlets
diameters and pressure of delivery air is received. The calculations showed that the maximum brake force is equal
10400 N, with the inlets diameters of 59 mm and pressure of delivery air — 0,6 MPas. Therefore, at the further
improvement of the brake gear of the drum-block type by supplying compressed air at its frictional surfaces during
the braking process, that is, before adjoining brake blocks with
a brake drum, it is possible to recommend the received optimum parameters and characteristics of a brake subsystem.

Keywords: compressed air, optimization, the regression equation, experiment.
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