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TOKORLI TRAKTORLARDAN TORTIB EDILMIS MASIN-TRAKTOR
AQREQATLARININ TOCILLONMO GOSTORICILORINO MUHORRIKIN
OLAVO OTALOT KUTLOSININ TOSIRi

S.HMAHMUDOV
AKTN Heyvandarhq ET Institutu

Moaqalada magsin-traktor aqreqatlarimin tacillonma gostoricilorina muharrikin alava atalat kiitlasinin tosiri

asaslandirilmisdir.

Acar sozlar: dinamiki gostaricilor, atalat momenti, dirsakli val, atalat kiitlosi, tacilloanma, firlanan atalat kitlasi,

ilisma muftasi.

raktorlarin vo onlardan tortib edilmis aqre-

gatlarm harakatinin dinamiki gostaricilori-

no miharrikin gotirilmis firlanan kiitlosi
ciddi tosir edir. Otalot momentinin artmasi1 miharri-
kin dirsokli valinin bucaq suratinin agagi diismasinin
azalmasina sabab olmagla traktorun yaxud aqreqatin
yerindan torpanmasi va tacillonmasi prosesini yaxsi-
lagdirir. Bununla belos, miiharikkin otalot kitlasinin
hoddon artiq artmasi, traktorun yaxud aqreqatin to-
cillonmoa prosesinin vacib giymatlondirms gostarici-
lorindan olan tacillonmo miiddati vo ilisme muftasi-
nin siirtiinms iginin pislosmasina gatirir [1-3].

Birinci tacallonma fazasi ligin momentlor balansi
tonliyi dogrudur:

My + Jidy = Mo+ [0, (1)

Ikinci faza ii¢iin momentlor balans1 asagidaki
sokli alir:

My = Mg+ (Jy + [2)é; (2)

burada M;-mihorrikin dirsekli valinin burucu
momentidir;

M_- xarici guvvalorin momentidir;

J1, Jo— uygun olaraq miihorrikin firlanan va irali

harakat edan hissalarinin
Vo traktor transmissiyasinin hissalorinin otalot
momentloridir;

wq,eo-  mihorrikin - dirsokli  valimin ~ vo
transmissiyanin birinci valinin bucaq siiratloridir.

(1) va (2) tonliklorin analizi gostarir Ki, otalot kiit-
lasi birinci fazada tocillonmoni sortlondirmoklo, mi-
harrikin yikslzlosdirilmasins, ikincids iso horokati
tormozlamaqgla mihorrikin yiklonmosina gatirir.
Ogor bu arofods muharrikin “stalst kitlesinin” bir
hissasini aradan gotursak, traktorun tocillonmasi da-
ha intensiv olmagla, mihorrik az ylklonmis olacaq-

dir (sok 1).
Qeyd olunan forziyyays uygun olaraq,
miharrikin  dirsokli valininn minimal firlanma

tezliyini artirmaq vo traktorun tacillonma muddatini
azaltmag UGcin muharrikds, birinci fazada artan,

ikinci fazada azalan doyisan “stalot kiitlasi” qurgusu
zoruridir.
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Sakil 1. Muharrikin dirsakli valinin bucagq siiratinin slava
kutlanin ayrilmasindan va ayrilmamasindan asih olaraq
dayismasi.

Olavo “firlanan otalot Kitlosi” ilo yerindon
torpanma  vo tocillonmasinds traktorun harokot
tonliyi asagidaki kimi yazilir:

- yerindoan torpanmo tglin

i tJsen =] — ] (3)

Jzwz = My — M,

- tacillonma tictin

(h + 2+ ]9 = -] ()

burada [; - olave  “firlanan  otalot
k[]tl_esi_nir}”getirilmis otalot momentidir;
JiJeJe-uy@un  olaraq  miiharrikin, texnoloji

migavimatin vs ilismo muftasinin
gotirilmis burucu momentidir.
(1) vo (4) tonliklorinin halli  noticosinda
tocillonma prosesinin gostaricilorini alariq:
Ay
Mmin = mé.fii + 1+.11ﬁ} (5)
1

ty = (wp /M;(B—¥)) Ulf((lﬂﬁ) + i))} (6)
ty = [(mig —ws/(1+ :‘;ﬁ)) Jji Gy — x)]jl(i +1,+15) (7)

burada: % = (8 —¥)/(B —x); Az = fa/hyida =Jalh




Wmin- MUharrikin  dirsokli valimn minimal
bucag suratidir;
wy,wi-  bos  gedisdo  vo  Qorarlagmus

yuklanmolards isladikds traktorun

miharrikinin dirsokli valinin firlanma bucaq
strotloridir;

ty,t5-  traktorun
tocillonma muddatloridir.

(5), (6) vo (7) tonliklorindon goérundiytd kimi,
olavo nazimgarxin totbigi naticasindo muharrikin
“otalot kitlasi” artdigindan, onun dirsokli valinin
bucagq suratinin doyismosi azalir. ikinci fazada olave
nazimgarxin ayrilmasi traktorun biitin ‘“firlanma
otalot kiutlosinin” gliclondirilmis(siiratli)
tacillonmosini sartlondirir ki, bu sobobdon do ikinci
fazamn £, middati vo tam tocillonma &, muddoti

azalmis olur (sok 2).
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1- seriyal1 variant [, =0;

2 - tocribi variant J., =15 kg-m? 2-ci fazada
olava nazimgarx ayrilmadan;

3 - tocriibi variant J., =3,0 kq-m? 2-ci fazada
olavo nazimgarx ayrilmadan;

4 - tocriibi variant J,, =1,5 kg-m? 2-ci fazada
olave nazimgarx ayrilmagqla;

5 - tocribi variant J., =3,0 kg-m? 2-ci fazada
olava nazimgarx ayrilmagla.

Sokil 2. 14kN dart1 sinifli tokarli traktorlarin
(MT3-821, MT3-892) tacillonmo diagram

Hesabatlar gostorir ki, otalot momenti 2kg-m?
olan olava nazimgarxin qosulmast ila traktorun tacil-
lonmasinda, birinci morhalado miharrikin dirsokli

valinin bucaq siirati, seriyali variantla miigayisado
16% vo daha artiq yiiklonmis olur. Minimal bucaq
suratinin - belo  yuksalmasi, birinci  tacillonmo
fazasinda miharrikin ylklonmosinin azalmasi ilo
sartlonr ki, bu da traktorun tacillonma sorti (izra onun
olavo  yuklonmosinin  artirilmasi  ehtiyatinin
movcudlugunu tosdiq edir. Ikinci fazada olava
nazimgarxm ayrilmasinda tam tacillonmo muddati
12...20% azalir [1, 2].

Traktorun tocillonmo muddstinin  an  boyuk
ixtisarma miihorrikin  dirsokli valinin  minimal
firlanma tezliyino uygun golon B ndqgtosinds slavo
nazimgarxin ayrilmasinda tesadif olunur (sak 3).
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Sakil 3. 9lava nazimcgarx kitlasinin muxtalif variantlar Gzra
qosulmasinda 14 kN-lug takarli traktorun tacillanma
parametrlari.

£ soun

Tacillonmoanin bitmasinds slave “firlanan otalot
kitlosi“ yenidon miharrrikin asas nazimgarxina
gosulur ki, bu da onun dirsokli valinin bucaq
surotinin nizamlama xarakteristikasina uygun ciizi
azalmas1 yaxud korrektor hissaSine mumkun cizi
cixigl ilo miisaiyot edilir. Hotta, oalavo nazimgarxin
tam dayanmasindan onun névboti qosulmalarinadok
muharrikin dirsokli valin bucaq siiratinin 20
rad/san-don ¢ox olmayaraq azalmasina imkan verir.
Bununla bels, traktorun hoqiqi harokot siratinin
azalmasi, nozori mumkin azalma ilo migayisads
5...6%-1 agmur.
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Buausinue JOMOJTHUTEJIbHBIX KMHEPIHHOHHBIX MACC IBUTaTE/Is» HA MOKA3aTEJIM pa3droHa Mra
COCTABJICHHBIX U3 KOJICCHBIX TPAKTOPOB

C.I'Maxmynos

B crartee paccMaTpuBaCTCA BONPOCHI BIIUAHUSA JOIMOJIHUTCIIbHBIX «MHCPIUOHHBIX MACC» ABUTATCII Ha MMOKAa3aTEeJIN pa3roHa
MTA cocTaBieHHBIX U3 KOJIECHBIX TPaKTOPOB U YCTAHOBJICHA, YTO HAa IUHAMHUYCCKUE ITOKa3aTECIN JABUKECHUS MALIMHHO-TPAKTOPHOI'O
arperara 0O0JIBIIIOE BIUSHHE OKA3bIBAIOT TNPpUBEACHHBIC Bpama}omeﬁcx MacChbl ABUTraTeIsl U YBEJIMUCHUE MOMEHTA NHEPIHUH
YMEHBIIAET CHUKCHUC yI‘J'IOBOﬁ CKOPOCTH BaJla ABUTATCIIA, YIIyqdIIa€T MPOLECC TPOraHus U pasroHa arpe€rara, OJHaKo Ipu
YpE3MEPHOM YBJICHCHUU HHepHHOHHOﬁ MAacCChl IBUTaTCIIA yXYAUIAOTCA TaKUE Ba’KHbIC OLICHOYHLIC ITOKAa3aTEJIM IIPOLECCa pasrona
arperara, Kak Bp€Ms pa3roHa u pa6OTI>I TPECHUA My(bTBI CHCIUJICHUA U KaK ITOKa3aJikd pacyeThl, I[IPU pa3roHe arperara ¢

HOJIKIIFOYEHHBIM JIOTIOJHUTENBHBIM MAaXOBUKOM € MOMEHTA MHEPIIMH 2 KT * M2, yTJIOBas CKOPOCTh Balla JIBUTATEIS Ha [IEPBOM ITAKE
noBbImaercs Ha 16% u Ooiee, 10 CPaBHEHHIO C CEPUHHBIN BADHAHTOM U TAaKOE TOBBIIICHUE MUHUMAJIbHON YIII0BOI CKOPOCTU CBH-
JeTENbCTBYET O CHIDKEHHH Iepe3arpy3Ky JBUIraTess B IepBoi (as3e pasroHa, Yro sBISETCS Pe3epPBOM IS AOIOIHUTEILHOTO
YBEJIMYEHHUS 3arpy3KU TPAKTOpa 10 YCIOBHAM Pa3roHa ¥ NPH OTKIIOYEHUH JOIOIHUTENILHOIO MaXxOBHKa BO BTOpoi (haze nomHoe
BpeMs pasroHa ymeHbluaeTcst Ha 12...20% ¥ 110 OKOHYaHHWH Pa3roHa JIOMONHUTEbHAS (MHEPLMOHHAS BPAIAIOIIAsCS Maccay CHOBA
TMOJIKJTFOYAETCS. K OCHOBHOMY MaXOBHKY JJBUTaTelsl, YTO COIPOBOXKIAETCS HE3HAUUTEIIbHBIM CHIDKEHHEM YTIJIOBOI CKOPOCTH €ro
KOJIEHBaJIa B TIPEJIeIaX, COOTBETCTBYIONINX PErYISATOPHOH XapaKTepPUCTHKE, WK C BO3MOXHBIM HEOOJIBIIIMM BBIXOZIOM KOPPEK-
TYPHOH y4acTOK U Jjake TIPH IOTHON OCTaHOBKE JJOMOIHUTEIBHOIO MaXOBHKA MOCIIE/YIOIIET0 €ro NOJKIIFOUSHHE JaeT CHIKCHUE
YIIIOBOM CKOpOCTH Bajia iBuraresns He 6onee 20 paj/cex.

Knrouesvie cnosa: ounamuieckue nokazamenu, MOMeHM UHEPYUlL, KOLEHYAmblil 6471, UHEPYUOHHOU MACCHL, PA32OH,
UHEPYUOHHAS 6PAAIOUJETICA MACChL, MY@ma cyensieHus.

The effect of the additional "1nertial mass of the engine' on the acceleration
of mta 1s composed of wheeled tractors

S. G. Makhmudov

In the article questions of influence of an additional "inertial masses" of the engine to the acceleration of MTA is composed
of wheeled tractors and found that the dynamic performance of the machine and tractor unit of a large influence is given the rotating
mass of the engine and increase the moment of inertia reduces the decrease of the angular velocity of the motor shaft, to improve the
process of taking off and accelerating aggregation, but excessive inertial mass of the engine deteriorates such important performance
indicators of the process of dispersal of the assembly, as the acceleration and friction work of the clutch and as shown by the calcula-
tions in the dispersal unit is connected with an additional flywheel with moment of inertia 2 kg -m?, the angular velocity of the motor
shaft on the first floor increased by 16 % or more, compared with the serial option and that raising the minimum angular velocity
indicates a decline in restarting the engine in the first phase of acceleration, what is the provision for an additional increase in the
load of the tractor in terms of acceleration and by disabling the flywheel in the second phase of full acceleration decreases by 12...20
% and at the end of acceleration the additional “inertial rotating mass" again connects to the main engine flywheel, which is accom-
panied by a slight decrease in the angular speed of the crankshaft within the corresponding regulatory characteristics, or with possible
minor correction output portion and even when a full stop of additional flywheel further connection leads to a reduction of the angu-
lar velocity of the motor shaft is not more than 20 rad/sec.

Key words: dynamic indicators, moment of inertia, the crankshaft inertial mass, acceleration, inertia of the rotating mass of
the clutch.




