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DEVELOPMENT OF THE METHOD OF CALCULATION ANTI-ROLL
BAR OF BOLIDE AFORMULA STUDENTO PNRPU
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Abstract: This work is carried out within the framework of the development of
the racing car fFormula Studentoteam PNRPU. The aim of the work is to provide an
accessible presentation of the procedure for calculating the anti-roll bar (ARB) with an
adjustable length of the arms. In the course of the work, the necessary initial data for
the calculation and an example of calculating this ARB will be presented. The data
obtained from the calculation results are presented in the summary table.
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OF A RACING CAR FORMULA STUDENT CLASS
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Abstract: Within the student competitions fFormula Studentothe task was set
to design and optimize the intake system for a sports car of the Formula Student class.
For cars of this class, the main limitation of the operation of the power plant of the car
is the restriction of air consumption, therefore, in order to achieve maximum efficiency
of the engine and attachments, it is necessary to perform several stages of work. First,
analyze the entire intake system for optimization in order to reduce losses throughout
the gas-air path and improve the filling of the cylinder with air. Secondly, to minimize
the weight of structures in order to simplify their manufacture and operation. Thirdly, to
verify the results of calculations by making several real samples.
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As a result of the work carried out, it is possible not only to significantly reduce
the intake losses, improve the filling and increase the power and torque of the power
plant, but also to obtain a more perfect engine bay layout, reduce its weight and simplify
the design to achieve better manufacturability and simplify operation.
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Keywords: intake system; optimization; fFormula Studenta
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DEVELOPMENT OF STEERING CONTROL RACING CAR
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Abstract: The article presents various options for the steering and selected
the most affordable and reliable one. The article includes general requirements to the
steering system, theoretical calculation of turn radius and presents the process of
manufacturing the steering rack and its parts.
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Abstract: In this article, the method of testing samples with welded seams in

steel DOCOL1000DP is examined to study the strength parameters of the material
near the weld and verify the strength criteria in the finite-element calculation. After the
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verification of the criteria, the upright was optimized and finite-element calculation was
performed.
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Keywords: finite element calculation; steel; welded seam; rotary cam;
optimization; finite element method; topological optimization; tests.
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INDICATOR TAPE OF THE TACHOMETER
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Abstract: The author suggests an alternative version of the tachometer. As is
known in racing, precise determination of engines RPMs affects competition results.
The article describes whole process and technology of production, from creating
electrical scheme to assembling completed system.
sdzs Yyjorfijdzso GOs On sd3j Is ts; G tsdzts ydzr 2 B tsdzd H ; 1
d3d € o5 ¢ s dzls te s dzdzj t6.

Keywords: tachometer; racing car; electrical engineering; microcontroller.

FlorroinRre

vORBdi3j st wWodzw jIsmw 9 Oy dats?2 yOMmls! 8  dz¥
fddztlsO edesydzse s OQolstsd@sBddzv tdz dqd3j j Is
oHdIsjdzr dsyjls sftcjHjdzdls! dBsd3j dels, CGEH
fJtejHOyYyk, Yt ftseojHjdd® Oobdiss Jazwlk s &
Mtsted o dztse Odzd 2 , Yyofmlsr 7 fscocteslstse, Eme ste
Lo z¢C Bslsste® L Ocdzzh O] Ismw LokZC B Bl

,/—\
ner ) (o0 M http://www.madi.ru/
9 (~’ ayw http:// autoengineerorg/ ar




6- Cm h omm m o h x a th* e - m e ’ e h e
® < * © * . €« < 1 < * < * < <

dzj sBrtsSHdABsS o9adHjIs! ®Btstesls’ HoadeOIsj dzv Mo
f4dtwjcd yols! f4dtwiHOUd ) daiz 3 dz" 2 Bis o3,
M sidgstcdtetso Ols! MW dz2O ftesaBYHjdzdd IstceOMMm’

AJdzh s HOdzdzts2 tc OB TSIST wWodzw JIstqw  tcOL te O]
SOt SO H AW ¢ sdzts Y dztNEREGAR Barfjine@ring: fits d30 dzH
dzj sBrtsHd 3" &i3d Ot Od3j Istc Od3( .

Lt ft R 61 0JRY RUAJTSOARR
1. 1. 1 0Obyds ftsddtsyjddwy CCtdj dyOlte

[Hdzd Rz fddzso d2 B' tes s, 1yt EMlstes?2 Misse
MlsOdzH Ols dzse s HOLYJS O fodsyjddy Cdj dyd

] BtsdzdH On NE-dgESdea "Engineering d M sdz! L 24 Ismv
Ho dG Olsy dz tsls Hagts ISOBREGHOREZO I HOdzdztsds Ho d G
dmf sdz' L 24 sMw d dzH 26 O Isdedzl 2 dzdp iz Y b dzy dzy Ols ts
9 OdzO.

[ Olsyd ¢ f toj H fiiPs@asR™ j Is3O G dzd Is dzr 2 fMd toH
tcOMYf sdztsy j dedets? o tsCtolzd dzgjdts BB ARSI,
sB BBtsls € j HOIsYydS O Wotedddtkzjlsfmw o  dtsd3j dzls
fslsts¢ O, fjtejmj SO h jats sB BsIsC k2 HOls
9L OddiBsH | BAsdadsdese s fsdzv HOBYde O M dBOC
HdMCO Mdden Blsded L Oydd

rl sl ts Is @z ) d< HOIyYydSs O3 G6J dzj cOIsstcdztsc
Hj2Mmlsedw dgdzH 2€ yd tsdzdz" n HOIsyd¢ tse ts ¢
1 dzj Clstets B3O G dzd Is dzts 2 ddzH z2C ydd. Il T AtsHdzr O3
HOIyYyd¢ e weodzw j sIsls s Pw ftestf steyd tsdzO dz! «
dL dgj dzgj dzdv BOcdzdlsdzse s ftslstsC O, ftotsdagdL " o (
dL &3 dzgj dedj GesdmrtsHdls L O "Mfud lso i tiefy lsyg W ded
BOcdzd Isdetsdz fsdzj. 1 MmMewrd f 1Isddz, or mfBSH
@O cwoWdSi (tdf. 1.).

,/_\
ner ) (o0 M http://www.madi.ru/
(‘} 4 http:// autoengineerorg/ 48

ACCAMAI
ANTOMZAM Yvn X
ARTATTON



LMJMW\LJLJ‘IIL\ WLWMN‘J

{ M. OV dS or icHdEEE MdedOdEO 11 sl (yoOfmissls

u. S . f zOdzd tolz j Ismw d M 5dz' L tsArdDilso, &Bd ¢
dzj sBrsHdBs dd3jls! MdcecdzOdz fmdzj Hize P jets o dH
5V
OV  —

t df8.R B Zdz MdzOW Bt H kz dzw yd

[dzv ftojsBteOL 5o Oded W Mg G dzOdzO dzlz y dets Ty
d WstedsdesoOlsjd dhfbd Mss. (et §oddydy
&0 t dfm. 3.

——
K1 R2
Ul
DPKV [T} 2 |2+ GND L’b
o IN2/- IN1/+ %
RPM [T}—=—1-4 ouT2 N1/~
S+ vce ouTY

(B unj kO Ysthrdese Ol dv d&fzd Mse

[ Obyd$¢ oMy jd wYHESdG ) L OHOE M
o000 d ddi3jjls 12 LvkeB* jo (tdm. 4).

http://www.madi.ru/ 49
http:// autoengineerorg/




KOHTPOJLIIEP

AIKB

1 13 | Bxoa curuana JATNKB

[ Bxoa curnana /INKB

47 | macca JIeKTPOHHKH

58 - 3ybosbiii
3A4A50LHH 1
AHER

nponyuexxbie 2 3yda

tdfm. 4. woewiLGCO ddzen Iz SLpcptastadately & gl & =iz 5 8
2. 2. [&hdshsdoY Z0wO0Slkjtedfisds O H:

o dcéOlsj dzgd o dzzIstej dzdzj G ts e stcOdad W
BOC M BZ3Odz! dzglzé BB detsilsy d BOSC M B3O dz! dz" 2 ¢
LCBsd3 HdJOY OL sdzy tSBBiSISES9 .

{ OffBslstcdds cwOWdSd &O tdm. 5.

120 I . _ oL 01 Y O VO
POWER | I

= CBRG0OF 93.505hp @ 12,500rpm |
100} = CBR60ORR 100.460hp @ 13,750pm [~
TORQUE |

- CBRGOOF 4167fth @ 10.100mm
80 | - CBRGOORR 41601t @ 11.400mm |

60

40

20

bhp/
flb

0

I
I
|
I
|
I
|
|
i
I
I
|
I
{
|
I
|
I
I
|
I
|
J

RPM 4000 6000 8000 10000 12.000 14,000 16,000

tdf. 5. wwOodz dzdj Bsh dzshlsdpcDIs] @gOC s tod il
Honda CBR600ORR d Honda CBR600F

sOC odHds dqL cttOWdSEtse, BOSC Md B3O dz! dzkz
Honda CBR600RR tOL 8 doeo O] Is ) tc©2 tsdz) 13750

http://www.madi.ru/

http:// autoengineerorg/ 50




6- Cm h omm m o h x a th* e - m e ’ e h e
© < * * . €« < LY * < * < <

BOS g BOd d& 2 Ctklswhd2 dsdjds o ©O2cd
i SBRBHdEBE Eydlsr 0 0! f§d HOER fgRO.j 2 da

2.3. 10OLBjte d OMfsdsyjddj {§do

1T s " jds ©OLd&jMisdls! lSOnsdjlstt o
Csdzj MO, Is.6¢. 1kl EyOmlssS oMjcHO odH]
MeOLE 3] ScwOddudoOjls ©OL &Gt §jyolsdes?

vsydz §J tcOL d3j t6f Mis Odzd difLtety jfifldsdy tc sSde®@ dzéf
tclzdzj o sG s Ctsdzg MO. l sH sSO-td3] Iste BN dzO
tcOL 3 OB 102-18~-32 BB (tdm. 6)

ol o
| ]
((T—D)
tdfm. bjtwadww yOfmlk! wkzdv. I dH ML OHJ

2. 4. [ltsBteOy jdedy ddaW stedsOydd

1T dzd flesHEBOd dimitd (s mMfshmsste
Csddyj Mo j HBEE®GISEY , MiejHnd (s’ o:

1 OdzOdzse s 2 Mts Mistej dz€ 52 ;
T ydWtetso 52 fl orosHtsd3 dz2O fwilsdcOL oW H d
ddzH d € Ols s tg;
T TFTHdMmf dzj 2 ddzd HdMidzj 2 dzO tstee Oded yd M€
T ddzH d € OlststedzOW dzj dzls O.
10dBtsdzi 4 EZHOydzr &3 9 Oted Odzlstsdz w o dzv j Isfiyw
fsMCsdz Ck [ jBE@BOpdtEtsSHARtSHW IS Hd&zY § sMisOe
fddzslskz o IOSBdBE adHj Htsh j otmifted dzed OIS

2y raft Sfrfrrvrdes 10673 R (Ot 01 Jus

ltcsHEBO Maj Bk EMsttts? Mise O, BN dzs g
SMD-o jJ IssHd BH B9 sdf steOL d3j c©® 5050 Istcj n
tcOMmtf sdztsy j dgf BdzsC O s 7 hiskz¢C. 1 dzts € d

http://www.madi.ru/

http:// autoengineerorg/ 51




Mo JjssHdBH' LOGEBKOE IsMw ftsyjtej Hdzs sils € e
sls Ssdzdyj Mo ©®© tsBtSteslsso .

LitcOQoadzv jIs tcOBBIsts?2 EkMistcts Afgism.@ 3@ ¢ tots €
sMtsB j dgdes s j 2 tokzdzj otsegts Ctsdzj MO, BdC et
EmMisOdz0Oe dzd o Ols* o jet yjdalstej .

l MmMewrLd i 1 Isdds, sweadlmw Btsdz! s € scC
1l Isk ftosBdzj Bz By des M ftsd3sh ' 8 MHo e 5o t5¢
BICtos sdlstetsdzdzj etsdz s didddstej rifshbisy sy B«
mMftsmtseBjdz EZ§ tcOo dzv Is o sfm! d3 & Mo jIstsH tSH (
COMCOHO d@sydes dBwBdzesy dls' or atsH"T dzO@ yd imdzts,

] ftosyj MMj tOLtOBBISSCd BM d&ZO 98 W o dzj &k
dzj r9 OISO fdlsOdzgdw HAEZW Mo jlssHdBHBO. s0OY
stsC, rRO2dr diZd¢. uwtstslse jlsMmilse jdedets, 14, Mo jlIst
tcOo dgr 2 280 3¢ . #zd3sdzsOtcdzr 2 Ists ¢, Ctoslstster
MHodeser 2 twjedmlste, MtsMlsQadzv jIs 70 d3¢d.

R14 |R13 |R12 [R1] |[R14 |R9| |R8 R7| |R6| |[R5| |R4| (R3] |R2| [R1
ED1 ED1 ED1 ED1 ED1 EDO! ED8 ED7 ED6 ED5 ED4 ED3 ED2 ED1

| |
o QJEJ 4 defsirindiel
QLUOLOLOLLOLT VOLOOLOLOLOLUE
MMMMMMM o —ANMmTn r\o
Qo o
u1 u2
ULN2003 ULN2003
mmmmmmmmmmmm oo
“NmMmMewwo~w | | JemtNMET N oW
qwr]@’r\[aol —Ts] N
1 1 = : } \]
= s 1
Jd 2| Jm
Q4+~ aNVn TN -
Z5o5 Fielefolelolele]
0zZZ3 G}
u3
U4 88 74HC595A
LM358AM o 24
NET -WWno
Fan OENHHhooo>S
aNEQ =
zz39% "‘l_‘ﬂ_‘i‘ﬂ
Nq =

IJ]RHS VCC

1k X l I

R15 Ex ....-.«l.-‘

1k
o 2000
3 ITAHE
A = 5y
2

b

t dm.} erddzydf d Odz! dzOVY Mrd BBO EMstets?2 Mise O

JroisHEd YodwjkMmw dmysd Lo Oddj IstO
f zOkj Mlssd &EOd - tOL &jttss daj o 5L d&3sy dat
BOdshEh dr & kteOda Msstess, filstsdkz B dt
MesteCk &shdr 7 ktOdL d fnsSIVDE 6 tc f BAGPICE s s da

http://www.madi.ru/ 57
http:// autoengineerorg/




v OCtsy tih jdzdlp fMsE & dztzdzg Is! B34 Mists dzO@ 4 1
fsor Mdls! dzOH J ) dzts s EmMstcts2Mlso © o yj dzt
fsCOLOdZO 7.d20 [ d M.

1 sfydzj 1 stsets BN dzO Mftesj Clsd tc Do OdzO
Ho zr Mdzs2 dzOW , HdzW ftse jton desisdesets dgts dzls O
Bdz. o bkMmls Odzts o dgjddisd® deleld 19 tEdghdgf dz0 ko j dzd yd o O
d3 3. [ dzw Btsdzj dZOH jy desets Ctoj f dzj degdw  teC
ftosmMs©eaCd (tdm. 8, 9).

100,00

|
2 ==
e o e ejiicoeess ek

{ dfm.y j8slsjy § d&Okr f ©OL &j O]

{ dM.3DEHj &z § Ol f § ZOMisdSsor &3 f esfls

8 f1r¢1 R f oS5V
yistsB ' sk ME@esb OBy shse dzsfils fi
JLekBodzj dz BOC jIs kst fse O.

) #O0dz OBtk ftod ML HOd]d KOS lO:

T dLcEtslstse dzj dzd fJYyols dats 2 f &zCdsO L | ig dztdf ts o
lss g j - dzetsdizts e d

I MetseS O kMkts2Miss® L Csdiftsdej dalstso ;

11

d

http://www.madi.ru/

http:// autoengineerorg/ 53




6- Cm h omm m o h x a th* e - m e ’ e h e
© < * * . €« < LY < * < <

T fsHCd yjddi ¢ BICtsCtdstsdddtk;
1 dz0f MOdedj € SHO toidrdzjdech. tcts € s dzls

LiMstes?2 Miso s B' dzts ftotsls j Misd totso Odats dz©
EMlsOdatse dzj dzdzr ds Ctsdzj dgyOls™ &5 9 Odzsds d rls
Hod)yJjdedy M JydoOdz dzf d3 EMmistets?2 Mis o s d3.

10s] SY[1RY

sO0Cddz BBtLOL 503, ) tcOdBRS OR H O dzdzts 2 tc O
Odz' Isj edzOIsd o dzr 2 sORtsd3j Iste dmdv  Cdstsiplsay dzt
NEFTEGAZ Engineeringfy dzj sBratsHd 3" d@gd f OtceOd3j Istc O dzd .

d#l R[S JRU[TOUULUT 3

1. [Mdes e T CodemistczC ydd MmMtso tojddfj.zez@dhfifo Oo Is s
Hig,, ftsH tedimcs CHo@dcf .¢) O (eded2012.

2.l csctcOBBdtecso Otled J ¢ Hh O P HzdzOVY  ZzOB W tstc BO
URL: http://arduino.ru/Reference ( H OIs© Bt ON jdzedw: 20. 11.

http://www.madi.ru/ 54
http:// autoengineerorg/




SOBOwZEZISHddse t dh Ol t OW
Email: Limbergak@yandex.ru

ldlshCddz Sted?2 ¢dzi € MO
Email: Yuridrivet@gmail.com

1 2BOj o tEEMdzOd 1 kOl
Email: nubaevruslan@gmail.com

v s o3 defpgiR Mlsted Odz' dz” 2 b dzd o j
G. ub d&3j dg

¢ dzj € Istets d&30 G ez Is WtOs o ld2s § oz © O
Kamalutdinov Rishat Rafailovich
Vetoshkin Yuri Aleksandrovich
Nubaev Ruslan Bulatovich

Tyumen industrial University
Tyumen

ELECTROMAGNETIC FUEL LEVEL SENSOR
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Abstract: This article is devoted to the development of a fuel level sensor which
based on reed switches. Such a solution simplifies the construction of the measuring

device. In the result sensor is to provide the pilot with information about the power
reserve and the residual volume of the fuel.
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Abstract: This article describes the process of creating a design of an anti-roll
bar, meeting the requirements for a sports car, taking part in the fFormula Studento
competition. The article reviews and analyzes existing designs, develops a design that
meets the requirements of the fFormula Studento competition rules, creates a model
using CAD, estimates the strength and target stiffness of the structure, and analyzes
the resulting calculation results.

s dzs yj o 'fiydzts @ ¢ tstc d3lz dzO BlsHsHdely M O; dzj f J Mis ¢
MsOBddzdL Olsste s jtoj.ydes?2 Ekfmlss2ydoe smisd

Keywords: frormula Studentd suspension; blade anti-roll bar.
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ENGENEERING GAME iFORMULA CHILDRENO
AS A SUPLIMENTARY WAY OF FINANCING THE STUDENT TEAMS
OF AFORMULA STUDENTO
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Abstract: While designing and building a formula-class race car a student
team repeatedly faces the problem of the lack of financing. In order to solve the
problem, the team developed a new method of attracting the additional finances. Its
description is presented in this article.

The relevance of the game consists in the fact that its organizing and holding
will lead to getting additional finances for building the race car, and also will provide
the promotion of not only the team, but of the international project frormula Studento
in general. A game like this is the first of its kind, and will be interesting for school
students from 13 to 15 years old and educational establishments in Tyumen.
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