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Annotatsiya. Paxta terish mashinasi ish sifatining asosiy ko’rsatkichi yetishtirilgan hosilni
bunkerga yig’ib olish darajasi bo’lib, u shpindellarning terish darajasidan 3-4% kam bo’ladi.
Bunga sabab, vertikal shpindelli apparatdagi cho’tkali ajratkich shpindellarga o’ralgan
paxtani to’lig ajratib olaolmasligidir. Natijada shpindelga o’ralgan paxtaning bir gismi
ishchi zo’naga olib ketiladi. Bu hodisa paxtani “Ajratmasdan olib ketish” deb ataladi.
Bunday jarayonni o’rgangan mualliflarning fikriga ko’ra, "Ajratmasdan olib ketish"
shpindellar tergan paxta miqgdorining 3-4% ga yetadi. Buning sababi shundaki, shpindel
g’altagi, tashqi tasmadan tushganidan so’ng u inertsiya bilan aylanayotib ajratish zonasining
ichki tasmalariga uriladi. Shpindel aylanish yo’nalishini o’zgartirish uchun keskin
tormozlana boshlaydi, paxta o’rami inertsiya kuchlari ta’sirida shpindeldan "0’z-0’zidan
ajralib” to’kiladi. Agar tormozlash haddan tashqgari kuchli bo’lsa, ba’zi paxta o’rami
shpindel bilan ilashishini yo’qotadi va uning ustida bo’sh halga sifatida qoladi. Agar bu
"halgani* keyin ajratkich cho’tkasi olib qolmasa, u apparatning terish zonasiga olib ketiladi.
Natijada, bunkerda to’planadigan paxta miqdorini, ya’ni mashinaning terish darajasini
pasaytiradi.

Paxta terishning barqgarorligini ta’minlash uchun shpindelning ish zonasidagi aylanish
tezligi g’o’za tupini qarshiligi tufayli kamaymasligiga erishish lozim, ya’ni friktsion
yuritmasining tortish kuchini oshirish kerak. Bizning tajribalarimizda bunga shpindellar
yuritmasida hozirda go’llanilayotgan oddiy ponasimon tasma o’rniga ko’p girrali tasmaga
almashtirish orqali erishildi. Ko’p girrali tasma yuritmaning tortish kuchini 1,5 baravar

oshirdi, chunki ularning shpindelning kichik radiusli g’altagi bilan ilashishi yaxshilanadi.
|
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Barabanning ajratish zonasida ham ko’p qgirrali tasmalarni o’rnatish kerak. Ammo ular
yaxshi tortish kuchiga ega bo’lib, shpindelni keskin tormozlashini hisobiga shpindelga
o’ralgan paxtaning “o0’z-0’zidan ajralishi” yomonlashishini etiborga olish kerak bo’ladi.
Tormozlanish darajasini pasaytirish uchun teskari aylantiradigan ichki tasmalar qolipning
bosh gismiga stabilizator o’rnatish lozim deb topdik, yani mavjud tormozlash darajasini
amaldagi yuritmadagi miqdorigacha tushirib shpindelga o’ralgan paxtaning “o0’z-0’zidan
ajralishini” saglab qolish lozim deb hisobladik. Ushbu magolada stabilizatorning tuzilishini
tushuntiruvchi materiallar keltirilgan.

Kalit so'zlar: paxta terishning to'ligligi, shpindelni tormozlash, paxtani shpindeldan "o'z-
0'zidan ajralish" jarayoni, paxtani ish joyiga "Ajratmasdan olib ketish", ajratish zo’nasidagi
stabilizatori.

AHHOTaIII/IH. I'maBHBIM IIOKa3aTeleM KadecTBa pa6OTBI XHOHKOy60pO‘{HOI71 MalllHBbI
SBJISIETCSL MOJIHOTA cOOpa BBIPALIEHHOTO ypoxkasi B OyHKep, KoTtopas o0blyHO Ha 3-4%
MCHBIIC ITOJIHOTHI c60pa IHHI/IH,Z[CJIeﬁ.

910 IIPOUCXOIUT OT TOI'0, YTO CBCMHHUK BCPTHUKAJIBbHO-IIIIMHACIIbHBIX allllapaTOB
CHUMACT MOTKH XJIOIIKa CO HIHI/IH)ICH@fI HETIOJHOCTRI0. YacTh XJIOIIKA, HAMOTAHHOI'O Ha
IIMMHACIIb, HC CHHMAACh C HCIO, YHOCHUTCA B pa6oqy10 30HY. OTO SBJICHUE HA3BaHO
«mpoHocom» xJtonka. [1o ranasIM npexxHnx aBTopoB «IIpoHocy mocturaer 3-4% MOMHOTHI
c6opa HIIMMHICIAMUA. 910 MMPOUCXOAUT OTTOI'0, YTO POJHUK IIIMHUHACIIA, IMOCJIC BbIXOAAa M3
KOHTAaKTa ¢ BHCIIHHMHU PEMHAMH BPAIIACTCA 110 MHCPLOHHU M IIPH HAC3AC HAa BHYTPCHHHUC
PEMHHN 30HBI CbCMA, MIMMUHACIb HAYUHACT PE3KO TOPMO3UTCH, ‘-ITO6BI N3MCHUTDH
HaIIpaBJICHUC BPAIICHUA. 3I[€CI:, H3-3a TOPMOKCHUA, MOTOK XJIOIIKA CXOJAHUT CO IIIMTMHACIIA
«camocOpocom». Ecim TopmorkeHue upe3MepHOe, TO HEKOTOPhIE MOTKH XJIOMKA TEPSIFOT
CHCIINICHHUE CO IIMUHACIEM N OCTAKOTCA Ha HEM KaK CBO60,I[HOC KOJIBIIO. Ecmm »to «KOJIBLIO»
3aT€M HE€ CHUMCET HlGTO‘-IHBIﬁ CbCMHHK, TO OH «IIPOHOCUTCA» IIIINHACICM B pa60qy10 30HY.
DTOT NPOIECC CHUKAET MOJHOTY cOopa B OyHKeEP.

B mensx oOecrmedeHuss cTaOMIBLHOCTH cOOpa XJIONKa IIMHHACIEM HE0O0XO0IUMO
o0ecreunTh YBETMYEHHYIO CUITy TSTH (PUKIIMOHHOTO MPUBOA B paboueii 30He. B Hammx

OKCIIEPUMCHTAX yAaJI0Ch AOCTHUYD 3TO 3aMEHOI OOBIYHBIX KIIMHOBUJHBIX pCMHCﬁ IMprUuBOAA
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MOJIMKINHOBLIMHU. [lOIMKIMHOBBIE B 1,5 pa3a YBCIHWYHUBAIOT CHIIY TATH OTTOI'O, 4YTO
yIIydmacTcCsa €ro CUCIICHUE C pOJIMKOM MaJIOTO paanyca.

B 30He chema 6apabaHa MPUXOIUTCS TaKKE yCTaHABIUBATH MOJUKINHOBBIE PEMHH,
KOTOPBIC, HMCs, JIYyUIICC CICIIJICHUC, OoJtee PE3KO TOPMO3AT MIIMHACIIb, BO3PACTYT
«IIPOHOCHD». Y1o0Bbl CHU3UTL ITOT ImponecC, Ha TOJIOBHYIO YaCTb KOJIOJAKH O6paTHOF0
BpalCHusA YCTaHOBJICH CTa6I/IJ'II/IBaTOp, Ha KOTOPOM HUMCCTCS BO3MOKHOCTb PCTYJIMPOBAHUSA
mponeccC TOPMOKCHUAI. B II&HHOI?I CTaTbC IMPHUBOAATCA MaTCpHAJIbI, 06’BHCHSIIOHII/IC
KOHCTPYKIIMIO 3TOTO CTabUInN3aTopa.

KiaroueBble cJjoBa: II0JIHOTa c60pa XJIOIIKa, TOPMOKCHHC MIIMHHACIIA, IIPOLICCC
«caMocOpoca» XJIONKA CO IUIMUHAEINS, «IIPOHOCHD) XJIONKA B padouylo 30HY, CTAOMIN3aTOP
CKOpPOCTH B 30HC CbEMaA.

Annotation. The main indicator of the quality of the cotton harvesting machine is the
completeness of collecting the grown crop into the bin, which is usually 3-4% lower than
the completeness of collecting spindles.

This is because the remover of vertical-spindle machines does not fully remove the
cotton bobbins from the spindles. Part of the cotton wound on the spindle is carried away
into the working zone without being removed. This phenomenon is called "cotton carry-
over". According to previous authors, "Carry-over" reaches 3-4% of the spindle collection
completeness. This happens because the spindle roller, after leaving contact with the
external belts, rotates by inertia and when it encounters the inner belts of the removal zone,
the spindle suddenly slows down to change the direction of rotation. Here, due to the
braking, the cotton bobbin falls off the spindle by "self-release”. If the braking is excessive,
some cotton bobbins lose their grip on the spindle and remain on it as a free ring. If the brush
remover does not remove this "ring", it is "carried over" by the spindle into the working
zone. This process reduces the completeness of the collection in the hopper.

In order to ensure the stability of cotton collection by the spindle, it is necessary to
provide an increased pulling force of the friction drive in the working zone. In our

experiments, this was achieved by replacing the conventional V-belts of the drive with
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multi-ribbed belts. Multi-ribbed belts increase the pulling force by 1.5 times because their
grip with the small radius roller is improved.

In the removal zone of the drum, it is also necessary to install multi-ribbed belts,
which, due to their better grip, brake the spindle more sharply and increase carry-over. To
reduce this process, a stabilizer is installed on the head of the reverse rotation brake, which
allows the braking process to be adjusted. This article provides materials explaining the
design of this stabilizer.

Key words: completeness of cotton picking, spindle braking, the process of "self-resetting"
cotton from the spindle, "carrying™ cotton into the working area, speed stabilizer in the
removal area.

1. Kirish

Vertikal shpindelli paxta terish mashinasining texnologik jarayoni shpindellarga o’ralgan
paxtani ajratib olishni osonlashtirish uchun shpindellarni teskari aylantirishni talab giladi.
Shuning uchun, barabanning terish zo’nasida friktsiyon yuritma tasmasi shpindel
g’altaklarini tashgi tomondan o’rab tursa, paxtani ajratish zo’nasida ichkaridan o’rnatiladi
[1], [2].

G’altaklar tashqi tasmalari 8 dan ajralganidan so’ng, shpindellar inertsiya bilan 0’z
yo’nalishi bo’yicha aylanishini davom etadi (1-rasm). G’altaklar teskari aylanish zo’nasida
ichki tasmalarning bosh gismi 2 ga urilganida tormozlanadi, bir zum to’xtaydi va keyin
teskari yo’nalishda, ya’ni tishning orga tomoniga aylana boshlaydi[3], [4]. Inertsiya kuchlari
ta’sirida shpindelga o’ralgan paxta o’ramining asosiy qismi (80% gacha) shpindeldan
ajratiladi, ya'ni "o’z—o’zidan ajralish" bilan to’kiladi[5]-[7]. Shpindelda qgolgan paxta,

so’ngra tishning orqa gismiga ajratkich cho’tkalari ta’siri ostida undan tushiriladi.



S Baraban 1shchr zonasi

1-rasm. Shpindelli baraban paxtani ajratish zonasiga kirganda shpindel
tezligini pasaytirish stabilizatorini joylashtirish sxemasi: 1 — shpindelli
baraban; 2 — ichki tasmaning bosh gismi; 3 - shpindel g’altaklarining ichki
tasmalarni uchratgan joyi; 4 — stabilizator prujinasi; 5 — ichki tasmani yoy
shaklida ushlaydigan metall golip; 6 — qolip prujinasi. 7 — stabilizatorni
sozlovchi vint; 8 — tashqi tasma; a - tashqi tasmalardan chigayotgan
shpindel g’altagining holati; b - g’altakning ichki tasmalarini uchratgan
joyi; ¢ - g’altakning stabilizatordan tushayotgan holati; d - g’altakning qolip
prujinasiga garama-garshi bo’lgan holati; e - g’altakning golipdagi
tasmadan tushish holati; r, - g’altakning ichki tasmalar bo’ylab yumalanish

radiusi; r,, - g’altakning tashqi tasma bo’ylab yumalanish radiusi.

Paxtanining 0°z-0’zidan ajrolish jarayoni shpindelning o’rtacha darajada
tormozlanishida sodir bo’ladi. Juda katta tezlanish bilan tormozlanishda paxta tolasi
shpindel yuzasi bilan alogani yo’qotadi va erkin halga shaklida goladi. Halga shaklidagi
paxta o’rami shpindel bilan birgalikda barabanning ish zonasiga olib ketiladi. Bu jarayon
paxtani "ajratmasdan olib ketish" deb ataladi va u mashina bunkeriga yuborilayotgan paxta
miqgdorini kamaytiradi:
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Shunday qilib, shpindel barabanning paxtani ajratish zo’nasiga kirganda shpindel
teskari aylantirish jarayoni cheklangan burchak tezlanishi rejimda amalga oshirilishi kerak.

Yuqgorida shpindelning yuritmasiga ko’p qirrali tasma o’rnatib paxtani terish
darajasini oshirishga erishish mumkunligini gqayd etdik, chunki bunday tasmaning tortish
qobilyati oddiy tasmaga nisbatan 1.5 barobar ko’pdir. Bunday tasma ajratish zonasiga
qo’yilsa, shpindel me’yoridan kuchlirog tormozlanib, paxtaning o’zidan-o’zi ajralish
jarayonini buzadi.

Shpindelni ajratish zonasida tormozlash rejimini mavjud migdorda saqlash uchun
ichki tasmaning bosh gismini stabilizator bilan ta’minlanish kerak. Stabilizator aslida ko’p
girrali tasmani teskari aylantirish golipining bosh bo’lagidir.

Metall golip tasmani kerakli egrilikda ushlab turadi. Uning umumiy uzunligi, egrilik
radiusi va boshga parametrlari, mavjud apparatdagidek saglanadi. Qolipning K nugtasida [
uzunligidagi boshlang’ich gismi 2 sharnirsimon biriktirilgan (1-rasm).

Mavjud yuritmada uchta oddiy ponasimon tasma bir-biriga ulanmasdan alohida-
alohida o’rnatilgan. Ushbu tasmalar to’plamining umumiy kengligi bg., = 45 mm, mavjud
metall qolipining balandligi bg.,- =45 mm ga teng. Bizlar taklif gilayotgan yuritmada
Janubiy Koreyada ishlab chiqarilgan besh girrali tasma qo’llanilgan, uning kengligi b, =
17.8 mm ekanligi hisobga olib, metall golipning kengligini b, + 2,5 = 20,3 mm qabul
gilindi va yangilangan konsturuktsiyadagi shpindel g’altaklarining o’lchamlariga mos
keladi. Mavjud golipning massasi 740 g, bizlar tafsiya gilayotgan tasma qolipning massasi
325,6 g.

2. Stabilizatorning ta’rifi.

Stabilizatorning asosiy parametri uning [y uzunligi. w, = 12 rad/s tezligi bilan
aylanadigan barabanning a joyida ishchi zonasining tashqi tasmalardan chigib ketayotgan
shpindel birmuncha t,, vaqt ichida teskari aylantirish golipning boshi b ga kelib tegadi (1-
rasm). Shpindel to’lig to’xtaguncha t; tormozlanish vagtini aniglashning texnik imkoniyati
bizlarda yo’q. Shuning uchun bizlar bu masalani bilvosita usul bilan hal gildik. Dalada,
haqiqiy yig’im-terimda, ishtirok etgan ko’p mashinalarni kuzatishlarimiz shuni ko’rsatdiki,

mavjud tasmada l;y = 60 — 70 mm uzunlikdagi boshlang’ich gismi intensiv ravishda
I ——
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yeyiladi, uni vizual tarzda o’lchash mumkin. Ishonamizki, 1:=60-70 mm majud apparatlarda
gonigarli migdorda "0’z-0’zidan ajralish” va "ajratmasdan olib ketish" ini magbul darajada
ta’minlaydi. Shpindellar yuritmasining mavjud rejimda ishlashini saglab golish uchun [=
60-70 mm ni gabul gilindi. Tasma bo’ylab sirpanib yumalanayotgan metall g’altakning
yuzasi tasmaning ustki elastik gatlamini yirtib kord iplarini I uzunligini vizual ko’rsa
bo’ladigan holatga keltiradi va uni baholash imkonini yaratadi,

Oldingi maqolalarimizda ko’p girrali tasmaning o’lchamlari paxta terish zonasida
shpindelni kerakli tezlik bilan aylantirish lozimligi nuqtai nazaridan gabul gilinganligi
ko’rsatilgan edi [2]. Ammo shpindelga o’ralgan paxtani undan to’liqroq ajratib olish uchun
yangi texnik yechim qgabul gilish kerak bo’ldi.

Yugqorida ko’p qgirrali tasma oddiy ponasimon tasmalarga nisbatan shpindel g’altagini
tortish kuchi 1.5 baravar ko’p bo’lishi yozilgan. Shu sababli, ichki tasmaning bosh gismida
shpindel me’yyoridan tezroq tormozlanadi Shpindelga o’ralgan paxtaning “o’z-o0’zidan
ajralish” jarayonini mavjud apparatdagidek saglab qolish uchun, ichki tasmaning bosh qismi
g’altakka tushiradigan bosimini kamaytirish lozim deb topdik va “stabilizator”
konstuktsiyasini ishlab chiqdik.

Tasmaning uzunligi Il = 60 —70mm bo’lgan bosh qismining g’altakka
tushiradigan bosimini sharoitga qarab o’zgartiriladigan gilindi, yani shpindel g’altagining
tasmaga ilashishni kamaytirish imkoniyati yaratildi. Ilashishni kamaytirish uchun, tasma
girralarining balandligini kamaytirib, ularning pastki keng asosi 3 ni qgoldirish kerak (2-

rasm).
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2-rasm. Tasma qgirralarining kamaytirilgan balandligini sxemasi: a- tasmaning
ko’ndalang kesimi; b- tasma bosh gismining yon tomonidan ko’rinishi; H-
girraning umumiy balandligi; h- g’altak tasmaga dastlabki tegadigan joyidagi
girraning balandligi, h,.- tasma asosini balandligi: 1-g’altak; 2-tasma
girralarning pasaytirilgan gismi; 3-golipga mahkamlash uchun tasmaning
egilgan asosi; 4-metall qolip; 5-qisqich; 6-tasma girralarining ko’rinishi; 7-

girralarning goldirilgan keng asosi; 8-g’altak girralarining asosi.

Tasma asosi yetarlicha uzun bo’lishi kerak, shunda u metall golip bosh gismining
profiliga moslanib, gisgich 5 bilan mahkamlanadi. Tasma metall qolipning boshiga
yopishtirilgan va tasmaning ikkinchi uchi C nugtada tugaydi (1-rasm). tasmaning o’ta yupga
asosi K nugtasiga egilishi va qisgich bilan o’rnatilishi mumkin. Tasmani bunday
mahkamlash g’altaklar urilganda tasmaning asosdan ajralishiga yo’l go’ymaydi.
Stabilizotor tasmasi bilan g’altak orasidagi bosim, ya’ni ishgalanish kuchi vint 7 bilan
sozlanadi va g’altak minimal burchak tezlanishi bilan tormozlanadigan holatiga keltiriladi.
Tasma teskari aylantirish qolipining asosiy gismiga yopishtirib yig’im-terim mavsumining
oxirigacha 0’z o’rnini saqlab goladi. Tasma uchining egiluvchan asosi ham K nugtasiga
tortiladi va qisqich bilan biriktiriladi. Baraban ramasiga golipni o’rnatish mavjud tartibda
o’rnatiladi.

3. Tajriba natijasi.



GUWOHNOMA Mo 1170

o TA’LIM FIDOYILARI

= SN

SJHIFACTOR; RESEARCHBIB(LF): U.LF:

Bitta barabanli stendda 1-rasmda tasvirlangan stabilizator sinovdan o’tkazildi. Vizual
kuzatishlar shuni ko’rsatdiki, stabilizator I, yo’lida shpindelning teskari aylanib to’xtashi
ta’minlaydi. Teskari aylantirish golipining bosh gismida shpindel burchak tezligining
0’zgarish rejimini o’Ichashning texnik imkoniyati bo’lmagan sababli bunday cheklov joiz
hisoblanadi. Shpindel tezligini kontaktsiz o’lchash imkonini beruvchi qurilmani yaratish
ishlari yakuniga yetayotgani tufayli golipning b, ¢ va d pozitsiyalarida shpindel tezligini
0’lchash tajribalarini o’tkazishni rejalashtirmogdamiz.

4. Xulosalar.

1. Paxta terish mashinasi vertikal shpindellarining friktsiyon yuritmasining tortish
qobiliyati ko’pincha yetarli bo’lmasligini nazariy va eksperimental tadgiqotlar natijalari
tasdigladi. Shu sababli, moshinaning paxta terish darajasi talablarga javob bermaydi.

2. Zamonaviy mashinasozlikda shpindel g’altagiga o’xshagan o’ta Kichik diametrli
shkivlarni ishlatishda ko’p girrali tasmalar qo’llanilmoqda. Ko’p qirrali tasma yuritmasining
tortish kuchi deyarli 1,5 baravar ko’p bo’ladi. Shuning uchun, shpindellar yuritmasiga ham
ko’p qirrali tasma o’rnatib, shpindel tishini optimal tezligini ta’minlash mumkin.

3. Shpindelga o’ralgan paxtani undan to’ligroq ajratib olish uchun, barabanning
ajratish zonasida shpindelni joiz bo’lgan jadallik bilan tormozlab, o’ramni 0’z-0’zidan
ajralish jarayonini saglab qolish uchun, ichki tasmaning bosh qismiga stabilizator o’rnatish

lozim bo’ladi.
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