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THE BRAKING TORQUE OF THE CYLINDER BRAKE MECHANISM
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The calculating method of clog break mechanism of GAZel cars with independent supports has been
formed aimed at calculating the breaking torque of cylinder break mechanism. Here the regularity of the
distribution of the pressure along the clog is accepted as relative to radial transfers of its external points. The
equations of braking torques and normal and tangential forces influencing on them have been formed here. The
graphics of changes of braking torques of clogs My, = flay) and My.= flay) and p = flay) of tangential
force which impact on the angle of the clog and are dependent on it have been set in this article. According to
the formed characteristics the tangential force increases parallel to the rise of the clog and the braking torques
of the clogs significantly differ from each other which the difference of fatigue of right and left overheads is
conditioned by.
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Introduction
Car braking is more effective if the brake mechanism provides P+ = ¢ - ¢ braking force where
{7 is the vertical load on braking wheels of the automobile:

G _{ G, when a =10,
™| G,cosa ,when a =0,

&t — angle of longitudinal slope of the road
¢ — adjacent coefficient

Conflict setting

The braking torque of cylinder clog braking mechanism mainly depends on its structural sizes
(Fig.1). Let us determine the braking torque for separately tied clog mechanism the hydraulic brake
transmitter of which brings the same P force on clogs [2]:
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Figure 1. Clog brake mechanism with independent supports
During the brake dN normal force and dT contact force impact on the elementary surface
separated by each da infinite small angle of brake cylinder and brake clog. dN force can be

determined by the following formula [1;3;4]

dN =P, -b-rs - da, (1)
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Where B, — is the specific pressure on the clog
b — width of braking clog
1z - internal radius of braking cylinder

The regularity of distribution of pressure along the clog of cylinder clog brake mechanisms is

admitted as compared to the radius transportations of external points [4] according to
B, =P, .. 'sing,
Where & — angle between y axis and chosen 4; clog

B, o»— the maximum value of pressure on clog overhead
When @ = a;, dT contact force will be

dT = p+dN = uP, brgdam,

Where u — contact coefficient between brake overhead and cylinder
Respectively the elementary brake moment conditioned by dT contact force will be

dM; =dT 'r5; = uP,br;’da
The braking torque for one clog will be

Mry = ubrs® [, P,da
Taking into account (2) dependence on (4) we will have

el ] .
Mgy = ubrs* _j"m B sinada

From integration of (5) equation we will get

Mrpy = ubrg®P,..(cosa; — cosa,)

2

€)

(4)

)

(6)

The braking torque of one clog can be determined by expression (6) if the structural sizes and

the regularity of distribution of normal pressure on the clog are known.

Let us determine the forces equal to N and T elementary forces when the distribution of normal

pressure along the clog are equal to (2) regularity.
Taking into account that
dx =A-pPda, dy = AP, da, A= brg.
From the analyses of forces brought in Fig.1 we conclude

N=Ayfi“?mﬂxsimx-ccsa‘-da+ﬂf:”'PmM sine-sinea - de,

T = A_ufz”‘PmEx sina-simx-da+ﬂf:”‘PmExsina-cusnx-da
Where

r g g

N =ApB, . j sin2a -da+APB,, . j sin‘a-da,

E4

* 2 o ==
.5 APmEI .
T=ApB, .. | sin“a-da+ 5 sin2a - da
S &y &y
ApP, %2 11 i
N = 2fimax, (—cos2a) |+ AP,.. (—tx - —31?125:)
2 o 2" 4

11 ") AP @ =
T=AuP, . (—a——sin Enx) + % (—cos2a)

2 4

&y
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N = %’“H- (cos2ay —cos2a;) + AR, .. (%(Q: —ay) — :11 (sin 2e; — sin Earl})J

1 1 AP . (®)
T =AuP, .z (: (o; —ay) — : (sin 2a; — sin 2@1}) +—/= - (cos2ay, —cos2a;)
Taking into account than in case of asymmetric clogs &5 = 180° — @, we will have
1 1
N=AP,.. E(ﬂ-’ —20y) — E(—Z sin 2ay) |,
1 1.
T =ApP, .. E(ﬂ.’ — 20y ) — 2 (—2sinay) |:
or
N=APR,.. (%(ﬂ: —2y) + %sin txl)J

] E 9)

T = AuP g G (m—2ay) + i sin ai) :

From the obtained (9) equations the normal and tangential (contact) forces on one clog will be
determined in braking regime.

Correspondingly
T
T U =1ige (10)

N
Consequently, the slope angle of equal R force to X axis is equal to the tangential angle.
To determine the application point of T equal force (handle p) we will use the equations (6) and
(9) according to which My =T - p, where

p=— (11)
For asymmetric clogs we will have

My =2-ubr;?-B,,. cosay
Consequently,
pbrg®-Pugwicose, —cozay)

B b?"ﬁ‘#Pmu::E': m—Zay) +i ein n:-_}’

Or

TG COEO) (Cosq, —COBHg)

E': m— 2y ) +l; Ein n:-_}

p= (12)

Where @y = 30°, rs = 138mm, as; = oy + a,;. The structural sizes are chosen from the braking
mechanism of GAZel automobile.

Research results
The dimensions of the handle of tangential force ( 2} are brought in Table 1.

Table 1
o2=00+al, degree a2, rad 00, degree cosa?2 MT1 MT2 p, mm
40 0,698131701 10 0,7660444 | 7,26176 | 8,4337081 10,4516
50 0,872664626 20 0,6427876 16,886 19,743199 23,3364
60 1,047197551 30 0,5 29,0827 | 34,296291 38,2629
70 1,221730476 40 0,3420201 | 44,0951 52,556568 54,7775
80 1,396263402 50 0,1736482 | 62,1792 | 75,078969 72,3785
90 1,570796327 60 6,126E-17 | 83,5656 102,48561 90,5311
100 1,745329252 70 -0,173648 108,394 135,40161 108,684
110 1,919862177 80 -0,34202 136,605 174,31807 126,285
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The graphics of dependence g = f{zg) (Fig. 2) is given here where it is shown that parallel to
rising the clog angle the handle of tangential force grows by linear regulation and the limit conditioned
by the structural peculiarities of p = 28 mechanism is confirmed.
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Fig. 2 p = flay) — graphics of dependence

The forces impacting the braking mechanism depending on P force transmitted to the clog by
the transmitter are determined by regarding the balancing condition of the clog to 0 centre of the
mechanism written in the following equations

ZMD: ﬂj

Nl =P+ X, (13)
T=MNp=y
Solving (13) equation system we will get

[x-c+}-‘-b1—P-a:_uN1p,

_ ,l.,h".l'a_p—,l.,:'-.l'a_ba_+P-ﬂ , (14)
uPletalp
“'f = ‘I'lir = ¥ 1
My = iy p o pptpb, (15)
Where u = 0.35, P = 1000N, a = 115mm, c = 110mm, by = 20mm, b, = 25mm
We can determine the forces and torques on the second clog by the same method
Mpy = ulyp = £E*2e (16)

c—pbz—pp

The results of the calculation are brought in Table 1 according to which My; = f(e,) and
My=f(ag) graphics of dependence are brought (Fig.3) where we can see that the torques of clog
braking are different from each other: here we should mention that the difference increases parallel to
widening the angle of handle. The maximum difference AM = My, .. — Mo, 0., AM = 37,71 Nm,
the intensity of the fatigue of overheads of right and left clogs will be conditioned by.
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Fig. 3 M1y = flag) and Mr,= flay) graphics of dependence
The summative torque of the mechanism will be
Ml" = Ml"l + Mm

If we accept that by = b, then we will have

_ . c+ug

My = 2uPp(c+a) FrPR TR (17)
From (17) expression we conclude that in case of constant structural sizes of the mechanism the

braking torque is depending on P force transmitted to the clog by transmitter and tangential

coefficient. In case of certain dimensions of tangential coefficient u self wedging may happen and it

can happen in that case when the denominator of the right part of the equation (17) is equal to 0.

(e + pu)? — (ub)?=0 (18)
According to (18) self wedging may not happen if

C
ulp —b) icor#—;
According to the data we have already obtained we will get u =< 1. The tangential coefficient of
braking overhead and the cylinder of the mechanism comprises

i =0,30—0,35

The results of theoretical research in the work are enough close the results of experimental
research done by other authors [5].

Conclusion

In the end of our study it became clear that parallel to the widening of the angle of the clog the
handle of tangential force increases by linear regulation. We can see from My = f(ag) and
My feg) graphics of dependence that the braking torques of the braking clogs differ from each
other the intensity of the fatigue of right and left overheads is conditioned by.

The results of the studies are close enough to the experimental research results by S. V. Tyurin.
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<. J. Jwpnuyywt', L.U. Pughljwt’, L.U. Ywpnuiywi', N.3nt. Fwuwwpjui?
" Cuywuypwth wqquyhti wapnwpht hwdwuwpw
2 niphh ipbputininghwlwl hwdwjuwpwb

(Fdpniywjhu wpgbwlwiht dGfuwupqih wpgbuydwu dndGunh hwoyupydwt tywnwyny
Ywquyt) £ FURLE punmwupph wywnndnphih wulwfu hbuwpwuubpng Ynénwlwynp wpgbjwywhu
dafluwuhqudp  hwodwplwipt  upubidwt: Wuwbn  Ynénwyh bGplwpnigudp  dupdwt  pwofudwu
ophuwswihnygniup  punniugnwd £ hwdbdwunwlwtu  npw wpwnwpht Yhwnbph  swnwynwiht
nbnwihnfunye)niuubipht: Unwgyb| Gu Ynbnwyubiph ypw wnwowguwd wngbjwldwu dndbunubiph W
npwug Ypw wqnnn unpdw] nt 2npwihnn nidbiph  hwywuwpnwubpp: Ywnniggtp Gu YnGnwyh
wulniuhg Yuiuywsd U npw Jpw wqnnn wnwugbugw) ndh pwqgniyh g = flay) huswbu twl
Unénulubph  wpgbwldwl  dndbunubph  Mp; = flay) U Mpp=fla)  thnthnfunyeniuubiph
gpwdhyubipp: Cuwn Yunnigwd puniewagnpbiph Ynbnwyh wéphu qniqwhtin wénwd £ tnwugbugjw nidh
pwgniyp b Ynbnwyubph wpgbuydwu dndbunubpp hpwphg qqwih wwppbpdnd Gu, npny k|
wwjdwuwynpynud £ we U dwfu yepnhpubiph dwoh wwppbpnieniup:

Pwuwih pwnbp. wpgbjwywihtu dndbuw, pdpny, Yndnwy, snpwihnn nid, unpdw| nid:
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TOPMO3HOM MOMEHT BAPABAHHOI'O TOPMO3HOI'O MEXAHU3MA

I'.B. Bapnaﬂﬂnl, H.A. Basuxsin', B.A. Bapuamml, ILIO. l“acnapsm2
! Hayuonanvnoiii azpapHuii ynusepcumem Apmenuu
? Llywuncxuti mexuono2uyeckuii yHueepcumem

C menmplo pacdyera TOPMO3HOTO MOMEHTa 0apa0aHHOTO TOPMO3HOTO MeEXaHHM3Ma Obuia
COCTaBJICHAa pAacCYeTHAas CXeMa KOJIOJIOYHOTO TOPMO3HOTO MEXaHHM3Ma C HE3aBUCHUMBIMU OIOpaMH
aBromoOmis cemeiictBa ['A3enp. 31ech 3aKOHOMEPHOCTH PACTIPEACIICHHS IABICHUS II0 JTHHE
KOJIOZIKM TIPUHUMAETCS TPOMOPIMOHATBEHO  PaadaIbHBIM MMEPEMEHICHUAM €€ BHENIHHX TOYeK.
ITonydeHsl ypaBHEHHSI TOPMO3HBIX MOMEHTOB Ha KOJIOJIKAX W JCHCTBYIOIIMX HA HUX HOPMAILHBIX U
KacaTenbHBIX CHJI. [locTpoeHbl rpad)uki U3MEHEHHH 3aBUCHMBIX OT YTJIa KOJOAKH U JACHCTBYIOIIETO
HAa HEro Iuleda TaHIeHIWAnbHOH cuibl o = flag), a Takke TOPMO3HBIX MOMEHTOB KOJIOJOK
Mzy = flag) u My=f(ap). B COOTBETCTBUM C CO3JaHHBIMU XapaKTEPUCTUKAMM, TApalIelbHO C
YBCJIMYCHUCM YTIJla KOJIOAKHU PACTCT IJICHO TaHFCHHI/IaJIBHOI;'I CHJIbI 1 TOPMO3HBIC MOMCHTBI KOJIOJOK
CYIIECTBEHHO OTJIMYAIOTCS APYT OT JPYTa, 4YeM U OO0YCIIOBIMBACTCS Pa3HHIIA MEXKTY H3HOCOM MPABBIX
Y JICBBIX HAKJIAJIOK.

KuaioueBbie ci0oBa: TOpMO3HOW MOMEHT, OapabaH, KOJNOJAKA, KacaTelbHas CHIIA, HOpMalbHAS
cua.
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