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Influence of gas dynamic in intercontact space on migration of gas environment from outside
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There were showed the necessity of the forced input of gas environment for intercontact space of hard loading fric-
tion units of band-block brakes of drilling hoists with surplus pressure which must exceed pressure of gaseous products of
destruction of connective asbopolymer materials. System and method of serve of gas environment is developed, for example,
exhaust gases of combustion engines on the friction contact with the purpose of increase of liveability of the brake.
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Entry

Laboratory and natural researches [1] showed that on migration of external environment selection of gas
on the friction contact influences in intercontact space.

Researches on the questions of selection of gas at friction of asbopolymer materials it is conducted ex-
tremely small. In work [2] the given question is first affected and influence of gas dynamic is explored on fric-
tion widely widespread class of the asbocontaining friction materials ®K-16JI, ®K-24A which are used in band
brake winches. At temperatures higher 400 K selection of gas which depends on geometry of contact is marked.

Comparison of results of laboratory and natural researches confirms this conformity to the law. At labo-
ratory researches on gas dynamic the data got in an interval 370-600 K differ from the results got at natural re-
searches. Such distinction can be accounted for to those, that in laboratory terms, measuring of pressures was
produced on the capillaries of small section that resulted in falling of pressure on his length, and also difference
of the dynamic loadings, affecting the pairs of friction of brake and in the laboratory setting realizing the statisti-
cal mode.

Raising of problem

However, the got results confirm a conclusion that the chemistry physics processes of destruction, re-
sulting in the selection of gaseous products, prevail in the process of the FAPM friction.

Thus, the selected gaseous products of destruction hinder to the receipt of gas environment from outside
in intercontact space. And, consequently, delivery of gas environment from outside can take place only at an ad-
sorption effect, when the areas of surface of friction go out from the contact, and a crack effect degenerates here.
In a band brake, pumping over is structurally impossible an effect. Thus the superficial and subsuperficial layers
FAPM substantially change the properties (density falls to p= 1,6 - 10° kg/m’) and they are composition from

an earth-flax, barite and coconut type matter formed at thermo destruction phenolformaldegide resins.
Consequently, in the process of friction of asbofriction materials effective influence on the friction pairs
of active gas environments is possible at the forced serve of them in intercontact space with pressure exceeding

pressure of gaseous products of destruction, so higher AP = 1000 Pa. The forced serve of gas environments in

intercontact space allows to render active influence on friction wear properties of friction pairs.

The hydraulic calculation of the pneumatic system of serve of exhaust gases was produced coming that
from, that exhaust elements represent the mixture of gases, mainly: nitrogen — 77 %; oxygen — 8 %; carbon diox-
ide — 12 % and aquatic steam — 3 %.

The closeness of mixture of gases is determined by formula:

p = 0,0I(p]oc] +p,0, +...+ pl.ocl.), (1)
where, p,,P,,P; — closeness of components;

o, , O,, O; —by volume stakes of constituents in percents.
Dynamic viscidity of mixture of gases it is determined [4]:
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where 1M, M, , N, — viscidity of components.
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It is set on the basis of laboratory and model researches, that density of mixture of components

p, = 1314 10° kg/m’, viscidity n, =1710 - 10® kg/m's and pressure in intercontact space in the period of

braking must be no less P, =5 kPa.
We will define the expense of gas mixture at expiration of it from one opening in a skid [6]:
q, = WFy\2gH | 3)

where [,— area of transversal section of the output opening by a diameter d o = 0,005 m.
nd;  n(0,005)°
4

W — coefficient of expense, attributed to the output opening. At the sharp entrance edges of opening
n =0,82;

=1,96-10" m%

F, =

. i AP
H — opressure under the centre of gravity of the output openingg H =—
X gp
H= % =403,2 m. So, it means that g, = 0,82-1,96-103/2g403,2 = 1,44 - 107 ms.

General expense of gas on area O — B (fig. 1) must be evened:
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Fig. 1 — Chart of area of the system of admission of exhaust gases:
1 —regulative valve;
2 —skid

3
Qo =545 Qo :5'1,44'10_3 27,2-10_3m—.
S

For providing of pressure on P, = 5kPa an exit from a regulation valve must be equal:
P, =P +AP, ,, “4)

where AP, , — losses of pressure at definite area.
After valve regulation the gas goes out through twenty two openings in skids. As openings are evenly

distributed on the area of gas pipeline so this area we can examine as an area on length / at which is evenly
taken away gas by ¢, where g — specific expense of gas on unit of length of gas pipeline. Analytical expense of

gas in any point of gas pipeline can be expressed by linear dependence:

0,.= q(l — x). (6)
Overfall of pressure is determined by formula [6]:
1
P 2
P, - P, =—— | A|lgU—x)| dx , 7
.~ Lx 2F]2D] .([ 1[‘]( )] ™

where F| — area of transversal section of pipeline;
D, — diameter of pipeline;

k] — coefficient of hydraulic resistance, which depends on the mode of flow.
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Research results

By a criterion determining the mode of flow of gas there is the Reynolds number determined by formula [3]:

Re= &P , (8)
n
where ®, — speed of stream.
Speed of stream is determined by formula:
4 4.72-107°
]_Q": Q’;, © =———> =634 ms. 9)
F 7D n-(0,012)
Then Re= 63’4.0’012.18’314 =5,85-10".
1710-107
If, 4000 < Re <10’ we have the turbulent mode of motion. In this case
164 164
k] :& by :ﬁ:0’0203. (10)

4Re ~ ' 4/58500

Losses of friction in a pipeline at even gas extraction at turbulent motion of gas is determined by

00577407 v -p-1

AP )
0-B 4,—F]7 -i/;

where [— length of pipeline, 71 . So,

0,0577-4(7,2-102) -4/(1710-10%)-1,314 3 .
AP, 5 = - =5,26-10", Pa.
2
4(75 0,4(1)12 ] 40012

Thus, pressure on an exit from a valve must be: P, =54 5,26 =10,26 kPa. We ignore the losses of

formula:

(11)

pressure in a valve and consider that pressure on the entrance in the valve 10,26 kPa.
We will consider the area of the system of admission of exhaust gases “exhaust pipe — regulative

valve”. Diameter of pipeline is D, = 25 mm. We consider that the stream of gas is incompressible. Speed of

_ 4.7,2:107 _

stream will be: @, = - =14,66 m/s. The Reynolds Number is
-(0,025)
Re — 14,66-0,025-1,314 _282.10°.

1710-10°°
According to the Reynolds Number Re we have a conclusion that the mode of motion of gas is turbu-
lent and in case that in the project system of admission of exhaust gases on the average (on operating standards)
6 turns, 2 sudden expansions and narrowing, the losses of pressure on the given area of pipeline are equal:

21-1,314-14,66° . 1,314 -14,66> (
2.0,025

AP =0,0244 - 2-0,6116+2-08711+6- 0,23068) = 3,48, kPa.

Conclusions

Consequently taking into account the losses of pressure on the entrance in the system of admission of
gases pressure must be equal to P, = B, + AP =10,26+3,48 =13,74 kPa.

On the basis of the conducted laboratory and natural researches gas dynamic effects taking place in in-
tercontact space of friction pairs of band brakes of boring winches are studied. So, at the modes of hard loading
friction units of band-block brakes of drilling hoists work at surplus pressure is created in intercontact space.

The analysis of results of researches showed the necessity of the forced input of gas environment for in-
tercontact space with surplus pressure which must exceed pressure of gaseous products of destruction of connec-
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tive asbopolymer materials. The system and method of serve of gas environment is developed, for example, ex-
haust gases of combustion engines on the friction contact with the purpose of increase of liveability of the brake.
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Hapivina B penakmito 16.09.2015

Kpumrrona JLI, boratuyk M. BiuiMB ra3oqMHaMikM y Mi’KKOHTaKTHOMY NPOCTOpPi Ha Mirpauii ra3osoro
cepeloBUINA 330BHi.

I'azopuHaMika y MIKKOHTaKTHOMY IIPOCTOPI BiZlirpa€ BajJIMBY POJIb T4, Y 3aJISKHOCTI BiJl BUAIB TEPTs, MEXaHIYHUX Ta
(bi3UKO-XIMIYHHMX BIACTUBOCTEH MOBEPXOHb TEPTs, MOXKe HAOyBaTH SIK JIOJATHUX, TakK 1 BiJ €eMHUX 3Ha4yeHb. Hamnuikosuii
THUCK NEPENIKOKAE MIrpalii rasy BiJj MDKKOHTAKTHOTO IIPOCTOPY ZI0 HaBKOJMIIHBOI'O CEPEIOBHUIA Ta CTBOPIOE YMOBH JUIS
CTBOpEHHSI 00J1acTe 31 3MEHILIEHUM KOe]ilieHTOM TepTsL.

Ha mincraBi npoBeneHux 1abOpaTOPHUX 1 CTEHAOBUX JOCHTIPKEHb BUBUCHI I'a30JMHAMi4HI epeKTH, sSKi MaroTh Miclie B
MDKKOHTaKTHOMY IPOCTOPi (PUKLIHHUX Iap CTPiUYKOBO-KOJIOAKOBUX rayibM OypoBuX s1e0ifoK. BeraHOBIIGHO, 1110 32 BaXKKO-
HABaHTAXKEHUX PEKHUMIB TEPTH, 3@ SIKUX IPALOIOTh TajibMa OYpOBHUX YCTaHOBOK, B MIXXKOHTAKTHOMY HPOCTOPI CTBOPIOETHCS
HaUTMIIKOBUH THCK.

AHaii3 pe3ynbTatiB I0CHiKEHb [10Ka3aB HEOOXiHICTh IPHMMYCOBOT'O BBE/ICHHS I'a30BOT0 CEPENOBUIIA B MiXKKOHTAKT-
HUI TPOCTIP 3 HAIMIIKOBUM THUCKOM, SIKUH MOBMHEH II€PEBUILYBATH THCK Ia30MO0AiOHUX NMPOIYKTIB AECTPYKLii 3B'I3yt040i
peuoBuHHM a3bomnoniMepHUX MatepianiB. Po3pobiena cucrema i MeToAMKa IMiJIBEICHHS ra30BOTO CEpPENIOBHINA, HANPHUKIA,
BUXJIOIHHX I'a3iB JBUT'YHIB BHYTPILIHBOIO 3ropaHHs, Ha PPUKIIHHUNA KOHTAKT 3 METOIO ITiJIBULLIEHHS JIOBIOBIYHOCTI rajibMa.

KrouoBi ci1oBa: MDKKOHTaKTHHH 1POCTip, GPUKIIHHNI KOHTAKT, HOBEPXHI TEPTsI, CTPIYKOBO-KOIOKOBE rajabMo Oy-
PoBOI J1eOi KK, Ta30IMHAMIKA.
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