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(11-Mavzu: Kardanli uzatma. Asosly uzatma.)
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‘ O‘quv rejasi:)

11-Mavzu: Kardanli uzatma. Asosly uzatma.

(11t Topic: Cardan drive. Final drive.)

11.1. Kardanli uzatmaning vazifasi va turlari.
11.2. Kardanli uzatma konstruksiyalari va ularning ishlash prinsipi.
11.3. Asosly uzatmaning vazifasi va turlari.

11.4. Asosly uzatma konstrusiyalari va ularning ishlash prinsipi.
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TRANSMISSIYA

£ | Differensial
Uzatmalar qutiSi

llashish muftasi

“ 0y,

ﬁ Asosiy uzatma
| Yetakchi géildirak yuritmalari

Kardanli
Tagsimlash qutisi u Zatm d

[1]
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yoki tagsimlash qutisiga nisbatan pastrogda joylashgan.

11.1. Kardanli uzatmaning vazifasi va turlari.

Avtomobilning yetakchi ko‘prigi uzatmalar qutisi

T 2]
a — bir valli; b, d, - ikki valli oralig tayanchi bilan; ¢ — uch valli tagsimlash
qutisi bilan; e — bir valli uzatma o‘rta ko‘prikdagi qo‘shimcha reduktor bilan.
1 — uzatmalar qutisi; 2 — kardan sharniri; 3 — kardan vali;

4,7,9 — orga, oldi va o‘rta yetaklovchi ko‘priklar; 5,8 — oraliq tayanch;

6 — tagsimlash qutisi; 10 — o‘rta ko“prik uchun qo‘shimcha reduktor.
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Kardanli uzatmaning vali uzatmalar qutisi

o o \

yoki tagsimlash qutisi valiga nisbatan «a u »
burchak ostida joylashadi. “ 10
1 23 4567 9
[4]

Yetakchi ko‘prik ramaga elastik osmalar 1-uzatmalar qutisi; 2, 6, va 8-kardanli sharnirlar;
3-oralig kardan vali; 4-oraliq tayanch; 5-shlitsali

yordamida mahkamlanishi sababli birikma; 7-asosiy kardan vali; 9-asosiy uzatma;
10-ressora; 11-rama.

avtomobilning harakatida u vertikal tebranib

turadi.
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turishiga olib keladi.

Bu esa o‘z navbatida & burchakning, shuningdek, kardan valning uzunligini o‘zgarib

Kardanli uzatmaning vazifasi:
o‘qlari bir chiziqgda yotmagan
va o‘zaro Joylashuvi o‘zgarib -
turadigan vallar orasida burovchi

momentni uzatib berishdan iborat.
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uning uchlariga mahkamlangan kardan mexanizmlaridan iborat.

Kardan - Italiyalik olim Gerolamo Cardano nomi bilan atalgan. U kardan vali va

1-elastik mufta; 2;21-bolt; 3-krestovina; 4-salnik;
5-cheklagich halga; 6-krestovina podshipnigi;
7;20-gayka; 8-elastik mufta flanetsi; 9-salnik;
10-salnikning tashqi halgasi; 11-kronshteyn; 12-oraliq val
kronshteynini gotirish bolti; 13-old kardan vali;
14-oraliq tayanchning kronshteyni; 15-oraliq tayanch; 16-old
kardan val vilkasi; 17-orga kardan vali; 18-orga kardan val
[8] vilkasi; 19-asosiy uzatma yetakchi valining flanetsi.
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Kardanli uzatmalarning o‘rnatilish joylari:

» uzatmalar gutisi bilan yetakchi ko‘prik orasida,;

» Uzatmalar qutisi bilan tagsimlash yoki qo‘shimcha quti orasida;

» uch o‘qli avtomobillarning ikkita yetakchi orga

orasida;

ko‘priklarning asosiy uzatmalari

» mustagil osmali yetakchi g‘ildiraklarning yarim o‘qlari bilan asosly uzatma

orasida;

» oldingi g¢ildiraklari boshgariluvchi g¢ildiraklar

nilan yarim o‘qlar orasida,

» rul chambaragi bilan rul mexanizmi orasid

yordamchi mexanizmlarda.
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Kardanli uzatmaning turlari.

KARDANLI UZATMA
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11.2. Kardanli uzatma konstruksiyalari va ularning

Ishlash prinsipi.
Kardanli uzatma: » Kardanli sharnirlari;

» Vallar,;
» Oralig tayanch.

» Kardanli sharniri deb, sharnirli bo‘g‘inga
aytilib, uning yordamida aylanma harakat
(burovchi moment)ni bir valdan ikkinchi valga

o‘zgaruvchan burchak ostida uzatadi.
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1. Bikr sharnirlar ikki turga bo’linadi:
v Burchak tezligi bir xil (teng) bo‘lgan;

Konstruksiyasi bo‘yicha kardanli sharnirlar ikki turga bo‘linadi: 1. Bikr;
2. Elastik.

v Burchak tezligi bir xil (teng) bo‘lmagan.
Bikr hamda burchak tezliklari teng bo‘lmagan kardan sharnirlar

odshipniklarning turi bo‘yicha: _ . .
P P J Y ¢ sirpanuvchi vtulkali;

“* ninasimon podshipnikli.

2. Elastik kardanlar ham ikki turga bo‘linadi:
- rezina vtulkali;

- rezina diskli.
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1. Ko‘pchilik hollarda bikr kardan sharnirlar ishlatiladi.

Bikr kardanli sharnirlar mahkamlangan vilkalardan ularni  biriktiruvchi

Krestovinalardan va ninasimon podshipniklardan tashkil topgan.

Vilkalar bir-biriga nisbatan perpendikular bo‘lgan tekislikda go‘zg‘alishi mumkin.

Podshipnik Ninasimon
korpusi ~_ podshipnik

Himoya

) halgasi

Yetakchi ' L Himoya
vilka '?.;\/“?v o‘yigchasi

- 0
o ] o Chorbarmoq
1-yetakchi vilka; 2-krestovina; 3-yetaklanuvchi vilka; | AN
Yetaklanuvchi Flanets
4 va 5-kardan val. vilka [10]
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Kardan sharniri oralig burchaklarga burilganida vilka bilan — —
- c . :I:—
Krestovina ham og‘adi.
Old kardan Orga g‘ildirak

sharniri _ .
- B — — - —— - - — - Differensial

Agar aylanma harakat bitta

kardan bilan uzatilsa, yetakchi val

Uzatmalar

bir tekisda aylanadi. qutisi vall
Orga kardan

sharniri

Yetaklanuvchi val esa notekis

aylanib, mexanizmlarni va QEE = |
g‘ildirak shinalarining yeyilishini ettt

Yetakchi vilka Chorbarmoq vilka

tezlashtiradi.
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Vallar orasida a kattalashganida yetaklanuvchi valning notekis aylanishi ham t

Old kardan
sharniri

Bu kamchilikni yo‘qotish uchun >

Kardan valining ikki uchiga

vilkalart bir tekislikda yotuvchi

kardanlar o‘rnatilganida, kardan

sharnirli
birinchi kardanli sharnir hosil giladigan notekis aylanishni

Ikkinchi kardanli sharnir tekislab berishi hisobiga yetakchi g‘ildiraklar tekis

aylanadi.
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e
v Burchak tezligi bir xil (teng) bo‘lgan;

Avtomobil  yo‘llari  uchun  moslashtirilmagan
yo‘llarda ham yura oladigan avtomobillarning old o‘qi

boshqgariladigan,

yetaklovchi g‘ildiraklari  yuritmalarida burchak

tezliklari bir xil bo‘lgan sharnirlarning ikki turi

q0 ‘ Hanlladl . Yetilfcllosvhcahrirﬁ/ﬁrim MacPherson tipi
Burilish
Ular: . (777 sapfasi
N o sma (o
a) sharikli (zoldirli); shamniri e
b) kulachokli (mushtchali). fortgi 0N Mahkamlash
bolti []_2]
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©
a) sharikli (zoldirh); b) kulachokli (mushtchali).

Tutashgan joylaridagi
ishqgalanishning kattaligidir

10,14 — BHJIKM KyJa4KOBOIO IIAPHUPA;

11,13 — xynauku; 12 — AUCK 11apHUpA.
1,4 — BWIKM MIAPUKOBOTO LIAPHUPA;

2,3 — IENUTENIbHbIC KAHABKY; 5 — IJIUIICBBIC BaJIbI Kamchiligr:
BIWJIOK; 0 — IIMMWIbKA; 7 — IITUPT; 8 — IEHTPATBHBIN » FIK pasayadi;
mapuk; 9 — pabodue MAPUKH. » Ishlash paytida sharnirning qiziydi,
» Yeyilishi ortadi. [13]
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Ichki universal sharnir (uch

shipli “Tripod” turidagi sharnir):

O‘q Korpus O‘q Tripod Halga

Shayba Erkin  Tripodni
rolik egari

Himoya-
lovchi
g‘ilof

Vehicles Construction

(Birfild turidagi)

Olti sharikli kardan sharniri:

Ichki oboyma joyi
Sharik '

[10]
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Old g ‘ildirak o ‘gining sharnirli birikmasi.

23456789 5 10 6 9 5 §11 2

—
L —— - &
» ---“ - -“.

\V
{,,> DITE

IS \\\"/‘a

T OOIIIIIII

1 u 11 — kopnyc; 2 u 8&— konwua; 3 — oboiMa; 4 — IIapHK;

5 — XoMyT; 6— KOXKYX; 7 — cemaparop; 9 - yexon; 10 — BalL [14]
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Audi Q5 avtomobilining Audi Q5 avtomobilining

old osma gismlari e orga osma qismlari
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©
v Burchak tezligi bir xil (teng) bo‘lmagan:

Bu turdagi kardan sharniri bikr elementlardan. .., Podshipnik Ninasimon
korpusi podshipnik

. . . ; A Hi
Aylantiruvchi moment ayridan ayriga SN héﬂ%?
Yet_akchi L‘-,‘/' | Himoya
krestovina orqgali uzatiladi. vilka = o*yiqchas

Bunday konstruksiyada, yetaklovchi val ayrisi

DI SAE
bir tekis aylanganda, =1 //0

Chorbarmoq

yetaklanuvchi ayrining burchak tezligi

Yetaklanuvchi Flanets

har bir to‘lig aylanishda vilka [10]

IKkI marta, ham 1 ham I o‘zgarib turadi.
Shuning uchun bunday sharnir burchak tezliklari bir xil bo‘lmagan sharnir deb

ataladi.
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Burchak tezligi bir xil bo‘lmagan kardan sharnirining

Ishlash diagrammasi.

Yetaklovchi val

Yetaklanuvchi val

[18]
vy = 4°-20°

1-yetaklovchi val; 2-yetaklanuvchi val.

Vehicles Construction © Yusupov Sarvarbek



©
2. Elastik kardan sharnirlari.

Elastik kardan sharnirlari ikkita flanetsdan yoki vilkalardan iborat bo‘lib, kardan

vallarining biriktirish joylariga o‘rnatiladi.

Bu turdagi kardan sharnirlari 3°-5° burchak

ostida burovchi moment o‘tkazishga
mo ‘ljallangan.
Agregatlarni  biriktirishdagi  va ramaning 1-aylanish yo‘nalishi; 2, 4-elastik
o - ‘ . o _ gismlarning garama-garshi yo ‘nalishi;
deformatsiyasi  ogibatida o‘qlarni siljishidagt 3-mufta flanetslarini birlashtirish

noaniglikni bartaraf etadi. yo‘nalishi; 5-kardan vall
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Elastik kardan sharnirlari, qattig kardan

sharnirlariga nisbatan quyidagi afzalliklarga ega:

» zarbali yuklanishlarni kamaytiradi;

» transmissiyada sodir bo‘ladigan burama e

tebranishlarni gisman so‘ndiradi;

[20]

1 — snactuyHas mydTa;
. ] ] . o 2 — ICHTpUPYIOIIas BTYNKa; 3 — (ruaHer
Elastik sharnirlarning asosty kamchiligi: SMACTHYUHOM My(THI; 4 — CalTbHHK;

5 — o0Ooiima caiabHMKA; 6 — Kap/IaHHBIA Ball;
» burovchi momentning katta burchak ostida uzatish 7~ meuicorpaxarei; 8 — HoxuuHIIIHK;
9 — cromnopHoe Koab10; 10 — raiika;
11 — BuUJIKa KapAaHHOTO IIAPHUPA;
12 — mputeoTpaxkarenn; 13 — ynpyras
oropa.

Imkoniga ega emasligi;

» mustahkamligining yetarli bo‘masligi.
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(2
=¥ > Kardan vallar:

Kardan vallari trubasimon ko‘rinishda bo‘lib, po‘latdan tayyorlanadi va ikki uchiga

vilkalar payvandlanadi.

Avtomobillarning transmissiyasida

3 — kardan vali; 5 — oralig tayanch;
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Kardan valining tebranishini kamaytirish.

[21]

R=——7——"5 tekisishlashi X

tebranish muddati kamayadi.

|\/

oraliq tayanch
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» Oralig tayanch. Kardan valining detallart:

5 6 7 8 9 10 11 12 13

Oralig val tayanadigan osma
avtomobilning ramasiga birik-
tirtlib, uning  kronshteyniga

rezina halgalar orgali sharikli

podshipnik mahkamlangan.

JIneneHTEl KapaaHHoi nepega4un 1 —
anactH4Hana mypra; 2 — pnavey, BTOpHUHOTO
Bana KopoOKH nepenad; 3 —
rpAzeoTpakatene; 4 — ETOPHYHEIA Ban
KopoOKH Nnepedad; 5 — raika; 6 —
YNNOTHHTENDL LEHTPHPYHIWETs Konbua; | —
LUeHTPHpYK e e KoNbUo; 8 — BKNanbILK
anacTH4HOl MydTeI; 9 — BonT: 10 — npodka;
11 — (pnavey nepedHers KapaaHHoro Bana;
12 — mankeTa; 13 — wmNUUeBOA KoHel,
nepenHero KapaaHHoro eana: 14 -
nepenHi KapaaHHelid Ban; 15 —
npoMexyTouHan enopa; 16 — 3agHui
KapaaHHblid gan; 17 — (pnavuesan eunka; 18
— CTONOpPHOE Konbuo; 19 — noaWwHNHHE
KapOaHHoro wapHupa; 20 — manwera; 21 -
KpecToBHHa: 22 — BUNKa; 23 — ynpyraa
noaywka; 24 — noAWHNHHEK NPOMeKyToOHYHOR
onopbl.

Vehicles Construction © Yusupov Sarvarbek



©

FOYDALANILGAN ADABIYOTLAR

1.  Tpancmuccus apromo0wmst. [Online image] [Accessed in 2014]. https://www.razbor-vektor.ru/images/four-wheel-drive-2014.jpg

2.  AsromoOuis meutsl. [Online image] [Accessed on 17 October 2019]. https://www.zr.ru/d/story/33/510259/201301242001 4.jpg

3.  Hasnauenwue, knaccudukanus u oodIee ycTpoicTBo kapaanHbix nepeaad. [Online image] [Accessed on 17 November 2019].

https://studfile.net/htm|/2706/960/html_rFdIBp E11.EkSO/htmlconvd-r32Rps html f9a943606716ff07.jpg

4.  A.Muxitdinov va boshgalar. Transport vositalarining tuzilishi. Design of vehicles.-T.: “Ta’lim” nashriyoti. 2014. 84 b.

5.  Double Cardan Shaft. By Ahmed Afifi. [Online gif] [Accessed on 28 September 2014]. https://d2t1xqgejof9utc.cloudfront.net/screenshots/pics/be9d4627908f30cc888ec533ff8c039¢/large.qif
6. Double Cardan Shaft. By Ahmed Afifi. [Online gif] [Accessed on 28 September 2014]. https://d2t1xgejof9utc.cloudfront.net/screenshots/pics/f0381b7d471dc5980d5aac22b2bf00f5/large.qif
7
8
9

Drive Shaft. [Online image] [Accessed in 2016]. https://storage.googleapis.com/rp-production-public-content/frnbRdshWtwWCkerXrELubw5
A.Muxitdinov va boshqalar. Transport vositalarining tuzilishi. Design of vehicles.-T.: “Ta’lim” nashriyoti. 2014. 85 b.
. Universal Joint. By Alex Palmeri. [Online image] [Accessed on 26 April 2018]. https://storage.gooaleapis.com/rp-production-public-content/03VPYapGtqiZHUXZKVAS7tL6
10. ‘Yusupov S. “Avtomobillar konstruksiyasi” 1-gism. O‘quv-uslubiy majmua. A.: AndMI. 2019 vyil, -b. 195.
11. Drive shaft. [Online image] [Accessed in 2015]. https://cdn.britannica.com/48/104148-004-03902F3A.qif
12. Half Shaft. By Alex Palmeri. [Online image] [Accessed on 13 April 2018]. https://storage.googleapis.com/rp-production-public-content/ AMXyVA3s7938B8jcuvuVPSbe
13. Hasuauenwue, kinaccudukarms u odiee ycTpoiicTBo Kapaanusix nmepeaad. [Online image] [Accessed on 17 November 2019].
https://studfile.net/htm!/2706/960/html_rFdIBp E11.EkSO/htmiconvd-r32Rps html 4f8f877a42cd0447.jpg
14. Hasnauenwue, kiaccudukarms u odiee ycTpoicTBo Kapaanusix nepeaad. [Online image] [Accessed on 17 November 2019].
https://studfile.net/html/2706/960/html_rFdIBp_E11.EkSO/htmiconvd-r32Rps_html_a2b2ea5e0fd1b68f.png
15.  Audi Q5 avtomobilining old osma gismlari. [Online image] [Accessed on 09 October 2021]. https://s.auto.drom.ru/i24262/com/700/699109.jpg
16. Audi Q5 avtomobilining orga osma gismlari. [Online image] [Accessed on 09 October 2021]. https://s.auto.drom.ru/i24262/com/700/699110.jpg
17. X.Mamatov. “Avtomobillar” 2-qism. —T.: “O ‘zbekiston” nashriyoti. 1998 yil, -b. 84.
18. Kapnannas nepenaua. [Online gif] [Accessed on 03 October 2023]. https://upload.wikimedia.org/wikipedia/commons/3/31/Universal_joint_transparant.qif
19. 3amena mydTh Kapaana Ha Febi (bmw ag oem) Iuarnocruka mydrel. MacTpyKiums no 3amene. [Online image] [Accessed in 2018]. https://a.d-cd.net/P49 UEEYVrrSa9Y5IVS2CUDS4q0-
960.jpg
20. Coopka kapaannoii nepemayn. [Online image] [Accessed in 2018]. https://vazila-2107.ru/sfera/169.jpg
21. Yusupov S. “Avtomobillar konstruksiyasi” 1-gism. O‘quv-uslubiy majmua. A.: AndMI. 2019 yil, -b. 196.
22. Kapnauubiit Ban Peno Jlactep 4x4: peMOHT, 3aMeHa KpeCTOBUHBI, ogiBecHoro noammnarka Duster. [Online image] [Accessed on 09 November 2021]. https://autonissancar.ru/wp-
content/uploads/2021/09/11-11-600x400.jpg
23. OcobeHHOCTH KOHCTPYKIIMU | dKcIuTyaranuu kapaana BA3-2107. [Online image] [Accessed in 2014]. https://avtomechanic.ru/images/stories/2101/trans/kardan.JPG

Vehicles Construction © Yusupov Sarvarbek


https://www.razbor-vektor.ru/images/four-wheel-drive-2014.jpg
https://www.zr.ru/d/story/33/510259/201301242001_4.jpg
https://studfile.net/html/2706/960/html_rFdlBp_E1I.EkS0/htmlconvd-r32Rps_html_f9a943606716ff07.jpg
https://d2t1xqejof9utc.cloudfront.net/screenshots/pics/be9d4627908f30cc888ec533ff8c039e/large.gif
https://d2t1xqejof9utc.cloudfront.net/screenshots/pics/f0381b7d471dc5980d5aac22b2bf00f5/large.gif
https://storage.googleapis.com/rp-production-public-content/frnbRdshWtwWCkcrXrELu6w5
https://storage.googleapis.com/rp-production-public-content/o3VPYapGtqiZHuXZKVAs7tL6
https://cdn.britannica.com/48/104148-004-03902F3A.gif
https://storage.googleapis.com/rp-production-public-content/AMXyVA3s7938B8jcuvuVPSbe
https://studfile.net/html/2706/960/html_rFdlBp_E1I.EkS0/htmlconvd-r32Rps_html_4f8f877a42cd0447.jpg
https://studfile.net/html/2706/960/html_rFdlBp_E1I.EkS0/htmlconvd-r32Rps_html_a2b2ea5e0fd1b68f.png
https://s.auto.drom.ru/i24262/com/700/699109.jpg
https://s.auto.drom.ru/i24262/com/700/699110.jpg
https://upload.wikimedia.org/wikipedia/commons/3/31/Universal_joint_transparant.gif
https://a.d-cd.net/P49_UEEYVrrSa9Y5IVS2CUDS4g0-960.jpg
https://vazila-2107.ru/sfera/169.jpg
https://autonissancar.ru/wp-content/uploads/2021/09/11-11-600x400.jpg
https://avtomechanic.ru/images/stories/2101/trans/kardan.JPG

E TIBORINGIZ

UCHUN
RAHMAT!!!




