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BIR KAMERALI IKKI SILINDRLI JINDA TOLANING SHIKASTLANISHI BO’YICHA
OPTIMAL MATEMATIK MODELL TANLASH

Azizov Shuhrat Mamatovich
Mirzakarimov Mirsharoffiddin Mirzaabduraximovich
Namangan muhandislik-texnologiya instituti, O’zbekiston

Anotatsiya: Excel dasturida. Bir kamerali ikki silindrli jin mashinasida tolani eng
kam shikastlanishga olingan sinovlarni tekshirishni matematik modellashtirish turlari
orqali optimal modelni tanlash.

Kalit so'zlar: Chiziqli Ekisponensial, Logarifmik, Polinominal va Darajali
modellar,Excel dasturi,Ishchi kamera, Matematk modellash.

MOJIYYEHUSA CAMOM OIITUMAJIBHOY MATEMATHYECKOM MO/IEJIH
INNOBPEXIEHHUA BOJIOKHA HA OJHOKAMEPHOM /BYX HUJIMHAPHOM
INUJIBHOM JAKHUHE.

A3usos lllyxpat MamaToBHUY
MupsakapumoB MupmapopPpuaaua MupsaadaypaxuMOBHY
HamaHaaHcKull uHiceHepHO-mexHo102uveckultl uHcmumym, Y3b6ekucmas

AHHOTanusa. Mamemamuueckoe ModeauposaHusi 68 npozpamme  Excel
00HOKAMepHO020 08YX YUAUHOPHO20 OHCUHA HA HAUMEHbUWUE NO8peXc0eHUs B0./10KHA.
[lonyyeHuss camoli ONMUMAALHOU MaAmMeMamu4yeckolu Modeau NPUbAUNCeHHbIU K
No/ly4eHHbIM NPAKMUYECKUM Nymem OaHHbBIX.

KnwuyeBble caoBa. JluHeliHasi, IKcnoHeHyuasavHas, Jlozapugmuyeckas,
llonunomuanvHass u Yposuesasas modeau, Ilpoecpamma Excel, Pa6bouas kamepa,
Mamemamuueckoe modeaupogaHue.

OBTAINING THE MOST OPTIMAL MATHEMATICAL MODEL OF FIBER DAMAGE ON
A SINGLE-CHAMBER TWO-CYLINDER SAW GIN.

Azizov Shuhrat Mamatovich
Mirzakarimov Mirsharoffiddin Mirzaabdurahimovich
Namangan Institute of Engineering and Technology, Uzbekistan

Annotation. Mathematical modeling in the Excel program of a single-chamber
two-cylinder saw gin for the least damage to the fiber. Obtaining the most optimal
mathematical model close to the data obtained in a practical way.

Keywords. Linear, Exponential, Logarithmic, Polynominal and Level models, Excel
program, Working camera, Mathematical modeling.
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Chizigli model olish (tolaning shikastlanishi bo’yicha)

1. Ekisponensial model olish (tolaning shikastlanishi bo’yicha)
2. Logarifmik model olish (tolaning shikastlanishi bo’yicha)

3. Polinominal model olish (tolaning shikastlanishi bo’yicha)
4, Darajali model olish (tolaning shikastlanishi bo’yicha)

Bir kamerali ikki silindrli jin mashinasida kiruvchi omillarni o’zgartirgan holatda
excelda qurilmani kiruvchi omillarga qarab optimal joylashish o’lchamlarini aniglab
oldik bunda shikastlanishini kamaytirish uchun bizda grafigimizda sinovlar natijasida
eng past shikastlanish 2% bo’lganda ishchi kamera diametri 160 va arrali tsilindrlarni
gorizontal o’qqa nisbatan qiyalik joylashuv burchagi 600 ni tashkil etdi. [1-3]

Ushbu olingan natijalarga garab biz 12 ta tajribaga asoslangan kiruvchi omilni
hissobga olgan holda chiquvchi omillarni modellashtirish imkonini beruvchi
matematik model loyihalashimiz kerak bo’ladi buning uchun biz avvalgi jadvaldan
foydalanamiz [4-6].

1-Jadval
Mashina ish Ishchi ) Slhndrr'nng . )
Ne unumdorligi kameraning gorizontal o_qqa. nlsbatar_l . Tola.nln.g
) , burchak ostida joylashuvi. | shikastlanishi, %
t\soat diametri , mm.
Gradus

1 3 200 75 1,01
2 2 160 45 2,1
3 2 160 60 1,82
4 3 200 60 1,95
5 3 180 75 1,91
6 2 180 45 2,02
7 2 180 75 1,11
8 3 180 45 1,29
9 2,5 200 75 2,15
10 2,5 200 45 2,19
11 2,5 180 60 1,91
12 2,5 160 45 1,93
13 2,5 160 75 2,01

1. Chiziqli model olish (tolaning shikastlanishi bo’yicha)

Chizigli model olish uchun biz excel dasturiga kiramiz va 1-jadvalni

joylashtiramiz
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ishehl gorizontal o'aca o e
cameraning | nisoatanburchak | P
aiametri, mm. | ostida joylashuvi.

a Gradus

2 20 7 Lot

3 160 a5 21

4 150 & 1m

s 200 Cl 155

e 1m0 = 191

7 1m0 a5 20

8 180 7 11

s 1m0 s 12 o
1 200 7 215

u 200 as 219

n 1m0 & 151

n 150 r 13

" 150 7 201

1-rasm
Menyuda (BcTaBka) ni tanlab (rpa¢uk ¢ mapkepamu) dan ushbu grafikni hosil
qilamiz.

HasgaHue Anarpammol
250

200

150

100

0 N N NN

0 & ==shchi Eameranlng diametri *ﬁ ¢ ¢ ¢ ¢ ¢ @ @
1 2 3 4 5 10 11 12 13
==@=Silindrning gorizontal o'qqa nlsbatan burchak ostlda joylashuvi. Gradus

==0==Tolaning shikastlanishi, %

2-rasm

H S B et Microsoft Bxcel - Excel (CGoii akTuaauum npogyicra) € anarpammanin

Qafin  [rasnen  Beraska  Paswemcacrpanvun  Gopuyns  flannme P csanne  Bra  HATPY3OUHBIATECT  Pabowanrpynne (Gl Copwar

LA - - - = - - ]
Llobaaums nement Ixcnpecc-  Wauenims s | Crpoxa/ Buibpam  MsmerwrsTun  Mepemecrams
avarpammsi~  waker- | useta~ ClonBew, gaHisie  AWarpaMbl | Avarpammy
MaKeTsl AHArpams CTHNW AHArpamm DaHHbie Tun PacnonoxeHne
[narpam... ™ Fe | =PAL{AMCTAISBSL;/IMCTAISBS2:$BS14;2)
A B C D E F | G H | J K | r
Silindrning ? +
Ishchi gorizontal o'qga Tolani Ha3saHuWe guarpammbl Y]
) ) olaning #
kameranin nisbatan burchak
. i g T . shikastlanishi, % 250 A4
diametri, mm. | ostida joylashuvi.
1 Gradus 200
2 200 75 1,01 M
3 160 45 2,1 150
4 160 60 1,82
5 200 60 1,95 100
6 180 75 1,91 L
3anmexka Kowtyp
7 180 45 2,02 w0 \/—‘/\M, -
8 180 75 1,11 [ ——
9 180 45 1'29 o o 3 BogcraHosuTs cTune.
I VsMeruTs THR Anarpammsl 418 paAa..
10 200 75 2,15 12 3 a4 s 6 7 8 9 q0g o™
11 200 45 2,19 ==@=|shchi kameraning diametri, mm. . .
12 180 50 1,01 o ) . o Pofasurs noanmce Aarix
=@ Silindrning gorizontal o'qqa nisbatan burchak ostida joyl  AcGasurs autwo rpesaa...
13 160 45 1,93 To hikastlonishi. % S —
==@-=Tolaning shikastlanishi,
14 160 75 2,01 L
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3-rasm

Sichqonchani grafik ustiga olib borib o’'ng tugmasini bosamiz va undan (/lo6aBuTt
JIMHUIO TpeHAa) bosamiz hosil bo’lgan parametrlardan Chizigli(sinneilinas) dan
(moka3pIBaTh ynpaBJeHUe Ha AuarpaMMe) va (IOMeCTHUTb Ha AuarpaMMy BeJUYHUHY
foctoB annpokcuManuu) galichkalarini belgilaymiz.

DCopmaT 2 Uto Bei xoTuTe caenate? Bxoa 5 O6wmii goctyn

N |

BeiBpate Ksmenwnte Tin  Mepemectnts

AaHHEBIE AWVarpamMmer AVarpanny
Hele Tun PacnonoxeHme -~
M N o P a R 5 T =
dopmaT AMHKUKM TpeHaa ~ 23
lo

MNapameTpe: AnnMK Tpenga ¥
HazpaHwne Auarpammbl

oo <> M

N ~———

-

kcnoHeHUansHanA

il |shichi kameraning diametri, mm
Tunefinan dunsTpauma

I
150 I_
- _
100 TNuHeiinan

Ny 50 \./J—'/\/\/\/\/ o Norapudmnueckan

|
DOﬂHHOMMEanEH

o © o

it Bjlindrning gorizontal o'gga nisbatan burchak ostida joylashuvi. Gradus

Telaning shikastlanishi, %6 HaspaHmne annpokcumnpyrolei (crnaxenHaii
= v =0,032%%¢ + 1,57 P pytoLLEd ( 3]
Nuueiinan (Tolaning shikastlanishi, 95) R? =0,1044 TNunednan (Tolar
* ApTOMATHHECKK
O - shikastlanishi, %&
Apyroe
Mpornos
Brnepea Ha 0,0
Hazaa Ha 0,0

HacTtpouTte nepecedenne
~| MokasblBaTe YPasHEHWE HA ANArpamme

| MOMECTUTE Ha ANArpamiy BENMYNHY AOCTOR
annpokcumauin (R™2)

4-rasm
Natljada quyidagi formula kelib chiqadi:

JNuer Microsoft Bxcel - Excel (Choii aktneaLmm npogykra)

Maiin nasran Bcraska PasneTia cTpaHnLbl Qopmynel [aHHbie Pevensnposanne Bug HAMPY30UHBIA TECT Pabouan rpynna Koncrpykrop

L] " - 3 ——
"R = = | ;
NobasuTe 3nement Jkcnpecc-  Mamenwute T : - o

Crpoka/ Buit

AWarpammel ~ MaKeT * LEeTa ™ - u cronBey par
MakeTsl guarpamm CTunm gnarpamm JaHHbe
Nuarpam... ~ 3
A B C D E F G H 1 ] K L
Silindrning o - 0 +
Ishchi gorizontal o'qga Tolani HassaHue anarpammbl
olanin
kameraning nisbatan burchak . . e . 250 s
. i o ) shikastlanishi, % ~
diametri, mm. | ostida joylashuvi.
1 Gradus 200 T
2 200 75 1,01
3 160 45 2,1 10
4 160 60 1,82
100
5 200 60 1,95
6 180 75 1,91 ? \,/—/\,/\,/\,/\,/ 7
7 180 45 2,02
8 180 75 1,11 0
g 180 45 1,29 1 2 3 4 5 6 7 8 9 10 11 12 13
10 200 75 2,15 sl |5hychii kameraning diametri, mm.
11 200 45 2,18 —#— Silindming gorizontal o'gga nisbatan burchak ostida joylashuvi. Gradus
12 180 60 1,51 Tolaning shikastlanishi, 3%
13 160 45 1,93
Nuneiitan (Tolaning shikastlanishi, %)
14 160 75 2,01 r O °

N v r//

\\\ SN 770,
‘3 7
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5-rasm
Tolaning shikastlanishi bo’yicha chiziqli regression formulasi hosil qilindi:
Y =0.0329x + 1.57
R? = 0.1044

2. Eksponensial model olish (tolaning shikastlanishi bo’yicha)

Eksponensial model olishda (1.2.3.4-rasmlarga qarang) 4-rasm menyudagi kabi
fagat bunda (ekcnoHeHMasibHas) parametrini bosib (oka3biBaTh ynpaBJieHUEe Ha
fuarpaMMme) va (IOMeCTUTb Ha JHarpaMMy BeJIMYUHY JOCTOB allpOKCUMAaLMH)
galichkalarini belgilaymiz

@opmaT JWHKWKW TpeHAa
MapameTpbl AMHWUMK TPEHAA

HazepaHue Auarpammbl \I:) '."_‘ DUD

4 Tlapamerpsi AMHMKM TpeHga

200
| ® 3KCNOHEHUWAbHAR

150
I Nuneiinan
—| 100
1o TNorapudmnyeckan
— 50
_ MonnHomuwansnan CreneHe [
0 - -
n 1 2 3 4 5 [ 7 3 9 10 11 12 13 CrenenHan
_ sl |shichii kameraning diam etri, mm. JNunneiinan Toukm [

$unsTpauna
=t Silindming gorizontal o'gga nisbatan burchak ostida joylashuvi.
— Gradus

—e T = oz2z:
- olaning shikastlanishi, % V= 1;49399:' *
Foom ® ARTOMATAHECKN

<

Hazgarwe annpokcnmmnpyroueii (crnaxeHHon)

JKCnoHEHUMabI
(Tolaning shikast

6-rasm
Natijada quyidagi formula kelib chiqdi:

Silindrning -
Ishchi gorizontal o'qga - Haseanwe anarpammbl
kameraning nishatan burchak hik ¢ Tnl.ngh. % 250

diametri, mm. | ostida joylashuvi. shikastianishi,
1 Gradus 200 M
2 200 75 1,01
3 160 45 2,1 o
4 160 60 1,82 100
5 200 60 1,95 ) .
6 180 75 1,91 50 \/’—/\/\/\/‘\/
7 180 45 2,02
8 180 75 1,11 0 - . .
9 180 45 1,29 1 2 3 4 5 [ 7 8 g 10 11 12 13
L0 200 75 2,15 el |shichi kameraning diametri, mm.
: i igg :2 i';j Silindming gorizontal o'qga nisbatan burchak ostida joylashuvi.

i) Gradus Nerenga

13 160 45 1,93 =t Tolaning shikastlanishi, % v= ;'ztgﬁgf:fm
L4 160 75 2,01 I o ’

7-rasm

Tolaning shikastlanishi bo’yicha eksponensial regression formulasi hosil qgilindi:

y = 1,4989¢0,0222x

R?=0,111
3. Logarifmik model olish (tolaning shikastlanishi bo’yicha)

Logarifmik model olishda ham avvalgi bajargan ketma-ketliklarimizni (1.2.3.4-
rasmlarga qarang) amalga oshiramiz bunda logorifmik (sorapudpumuyeckas)
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parametri bosib (moka3biBaTh ylpaBJjieHWe Ha JAuarpaMMme) va (IOMECTHTb Ha
JiuarpaMMy BeJIMYMHY J0CTOB annpokcuManuu) galichkalarini belgilaymiz

Lﬂﬂ =Dopw1aT NUHKWK TpeHaa

E | F | G | H | |l | J | K |
MapameTpni AMBMK TPEHAa
r."-'-"-.l‘
- - e DI:"]
hd - oy
HasepaHue AnarpaMmmoi
® [lorapudrmueckan
250
200 MNoanHomuansHaa CreneHs |
” \_/\._._‘_/’_\\‘_. Crenennes
100 Nunednan gunetpauna  Todkn |
o) 50 .\../._V"\/\/\‘/\/ HassaHne annpokciMapyowei (criaseHHol)
0 o - . . . - . . - . . - o OBnacts maTw—lecxu Norapudmansieck
1 2 3 4 s & 7 & 9 10 11 12 13 (Tolaning shikast
Apyroe [ ]
—a— Ishchi k ine diametri Mporyos
shchi kameraning diametri, mm.
Brepea ra 00
sl Silind ming gorizontal o'qqa nisbatan burchak ostida joylashuvi. _
b Tolaning shikastlanishi, % HaemdovTh NeDeceyeH ne
Y et
8-rasm
Natijada quyidagi formula kelib chiqdi
A B
Silindrning r e b
Ishchi gorizontal o'qga Tolani HassaHue auarpammbl
olanin
kameraning nisbatan burchak . .g. 50
i i . A shikastlanishi, %
diametri, mm. | ostida joylashuvi.
1] Gradus 200 \'_/\—A——/_\\_.
2 200 75 1,01 150
3 | 160 45 2,1
1 | 160 60 1,82 100
5 200 60 1,95 | 50 \_,-—/.\/'\/'\/\/' 4
6 180 75 1,91
180 45 2,02 o Sttt
8 | 180 75 111 1 2 3 4 5 6 7 8 9 1w 1 12 13
9 180 45 1,29
1& 200 75 2,15 b [shichi kameraning diametri, mm.
11 200 45 2,19
— B Silindming gorizontal o'qqa nisbatan burchak ostida joylashuvi.
12 180 60 1,91 Gradus
= o . ¥ =0,1889In(x) + 1,455
1_:_ 160 45 1,93 b Tolaning shikastlanishi, % RE=01478
14 | 160 75 2,01 O O [[06nacts gm:
9-rasm

Tolaning shikastlanishi bo’yicha logorifmik tenglama hosil qilindi:

y =0,1989In(x) + 1,455; R*=0,1478

4, Polinominal model olish (tolaning shikastlanishi bo’yicha)

Polinominal model olishda ham avvalgi bajargan ketma-ketliklarimizni (1.2.3.4-
rasmlarga qarang) amalga oshiramiz bunda polinominal (mosnHomanHasi) parametri
bosib (nokasbiBaTb ynpaBjeHUWe Ha JUarpamMMme) va (IIOMeCTUTb Ha JAuarpaMmmy
BEJIMUMHY JI0CTOB annpokcumanuu) galichkalarini belgilaymiz
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@meaT JIMHKUKW TpeHAa

| G | H | | | | K | L | M |
MNapamerpo: AMHKMK Tpenaa
o) O
HazeaHue Auarpammbl
250
200 M ORI S
150 CreneHHan
100
50 Wmmw Nuteiinan dunstpauna  Toqkn
Z —
) ° a - - - & - R 30,1051 - S v ) )
Py 1 2 3 4 5 6 7 g 9 0 1 12 13 a3BAHWE ANNPOKCHMUPYHOLLEN (criaxeHHoi)
. A MonuHomnansHi
AsTomariueckn ; )
(Tolaning shikast
Mporxos
et [shichi kameraning diametri, mm. Brepes na m
sl Silindming gorizontal o'gga nisbatan burchak ostida joylashuvi. Hasag Ha m
Gradus
Hactpowts nepeceueHne
sl Tolaning shikastlanishi, % A=At P
O ~ v MOKa3blBaTe YPAaBHEHWE HA AWarpamme
O
10-rasm

Natijada quyidagi formula kelib chigadi:

£°| Tolaning shikastlanishi boyicha exel ~

Silindrning
1shehi gorizontal 0'qga - HazsaHue anarpammbl
kameraning nishatan burchak . . e . 250
) . L i shikastlanishi, %

diametri,, mm. | ostida joylashuvi. 200 \‘_/\_._._/—A\_.
1] Gradus 150
2 | 200 75 1,01 100
3 | 160 45 2,1 N S . U S
4 | 160 60 1,82 o . . . . . - . . - -
s | 200 60 1,95 y 1 2 3 4 s s 7 & 8 10 1 12 13
6 | 180 75 1,91
: o > o
o NacTe AUarpamMmel
8 180 75 1,11
9 | 180 45 1,29
1& 200 75 2,15 sl [shichi kameraning diametri, mm.
11 200 45 2,19
1? 180 60 191 =t Silindming gorizontal o'gga nisbatan burchak ostida joylashuvi.
alll i Gradus
13 | 160 45 1,93 —#— Tolaning shikastlanishi, % [V:*’r""”"*;jjgf;:f“lﬁ“i

160 75 2.01 “ —
11-rasm

Tolaning shikastlanishi bo’yicha polinominal tenglama hosil qilindi:

y =-0,0008x2 + 0,0443x + 1,5413; R*=0,1051

5. Darajali model olish (tolaning shikastlanishi bo’yicha)

Darajali model olishda ham avvalgi bajargan ketma-ketliklarimizni (1.2.3.4-
rasmlarga qarang) amalga oshiramiz bunda darajali (crenenHnasi) parametri bosib
(moka3pIBaTh ylpaBJeHUe Ha AuarpaMMe) va (IOMeCTHUTb Ha AyarpaMMy BeJUYHUHY
foctoB annpokcumanuu) galichkalarini belgilaymiz
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®o pmart AnHKK TpeHAa
MNapameTpbl AMHKK TREHAA

HazBaHwue AvarpamMmmbl E
® CTeneHHaA
300

200 -\.—./I-.___._._._.___.-.—-.___.______. Nureiinan dunstpauna  Touin

HazsaHne annpokcnmnpyoLwei (crnaxerHaii)

100 y = L3704
OBnacTe NocTpoeHNA h e
o © * ARTOMATHUECKH ~TEMEHHad (TOE‘I

1 2 3 4 5 6 7 8 9 10 1 12 13 shikastlanish

Apyroe
MNporHoz

Bnepea Ha

e |shichi kameraning diametri, mm.
+ MOKA3LIBATh YPaBHEHWE HA AMarpamme
—#— silindrning gorizontal o'qga nisbatan burchak ostida joylashuvi.
Gradus
b TOlaning shikastlanishi, %

MOMECTHTD Ha AMarpanmy BeNMHIHY AOCTOR
annpokcumatn (R"2)

12-rasm
Natijada quyidagi formula kelib chigadi:

A

Silindrning -
Ishchi gorizontal o'qga Tolaning Hazeanue guarpamme
kameraning nisbatan burchak B . 300
~ N . B shikastlanishi, %

diametri , mm. ostida joylashuvi. 200 M—o—o
1| Gradus
2 | 200 75 1,01 R —
3 | 160 45 2,1 0
4 | 160 60 1,82 1 2 3 4 s 6 7 8 9 10 11 12 13
5 | 200 60 1,95
6 | 180 75 1,91
7 | 180 45 2,02
8 | 180 75 1,11
9 | 180 45 1,29
ho | 200 75 2,15 —a— ishchi kameraning diametri, mm
L1 | 200 45 2,19 . . , . o .
o | 180 50 101 ——lelén:ur;\mg gorizontal o'aga nlsbatn hur(hakustldajny\ashwl
13 | 160 45 1,93 . Tolaning shikastlanishi, %
L4 160 75 2.01

13-rasm

Tolaning shikastlanish bo’yicha darajali formulasi hosil gilindi:
y = 1,3794x0.1374 ; R?=0,1646

250 Matematik modellashtirish

200
< <
150
100
0 - — — — el L e S & @ 9
1 2 3 4 5 6 7 8 9 10y - eo,oél711x 12 13
y =0,1989In(x) + 1,455 R2=-0,476
R?=0,1478

y =-0,0008x? + 0,0443x + 1,5413

e=@=—= |shchi kameraning diametri, mm. R? = 0,1051

==@==Silindrning gorizontal o'qqa nisbatan burchak ostida
joylashuvi. Gradus y=0,0329x + 1,57 y = 1,3794x01374
==@==Tolaning shikastlanishi, % R2=0,1044 R?=0,1646




g@ O‘ZBEKISTONDA FANLARARO INNOVATSIYALAR VA E@
6 12-SON ILMIY TADQIQOTLAR JURNALI 19.10.2022 '6

Xulosa

Matematk modellashtirishning 5 ta turini ko’rdik bir kamerali ikki silindrli jin
mashinasida eng kam shikastlanish grafigi chizigiga mos keluvchi model eksponensial
matematik modellashtirish  bulganligi uchun ushbu modelni tanladik va uning
regression formulasi oldik

y = 1,4989e00222x R? = 0,111

Eksponensial matematik modellashtirish

250 ==@=|shchi kameraning diametri, mm.

200 == Silindrning gorizontal o'qqa
nisbatan burchak ostida joylashuvi.
Gradus

150
Tolaning shikastlanishi, %

100

= JKCNoHeHUuManbHan (Tolaning
< \/._./\/\/\/\/ shikastlanishi, %)
1,95
1,01 21 182 1,912,02 1,11 1,29 2,15 2,19 1,91 1,93 2,01 y = 1,498900222¢
0 R?=0,111

1 2 3 4 5 6 7 8 9 10 11 12 13
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