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COMPUTER SIMULATION AND CALCULATION
OF A SPORTING CAR FRAME

C.B. Pycnak, B.B. Xampaii, M.O. Hosax. KoM’ 1oTepHe MOe/TI0BaHHA i PO3PaxXyHOK paMH CIIOPTHB-
HOT0 aBTOMOOIsA. [IpeacTarieHo KOMIT IOTEpHE MOJCIIOBAHHS paMHU CIOPTUBHOTO aBTOMOOiIA Kiacy “Dop-
Mmysa SAE” i BUKOHaHO pO3paxyHOK HampyKeHO-1e(hOpMOBAHOTO CTaHy Ha 0a3i METOAY CKIHUCHHHX CJIEMCHTIB.
Ha migcraBi oTpuMaHuX pe3ysbTaTiB BHKOHAHO MOJISITIOBAHHS KOPITYCY aBTOMOOLIIS.

Kniouosi crosa: pama CHOPTMBHOTO aBTOMOOLTA, METOJA CKIHYEHHHMX €JIEMEHTIB, HaIlpy>KeHO-
e OPMOBAHUIA CTaH.

C.B. Pycuax, B.B. Xampau, M.A. Hoéax. KoMnbloTepHOE MOIeINPOBAHUE H PACYET PAMbI CHOPTHBHO-
ro aproMoOuis. IIpencraBieHO KOMIBIOTEPHOE MOJEIMPOBAHHE paMbl CIIOPTHBHOTO aBTOMOOWIIS Kiacca
“@opmyna SAE” u BBIIONHEH pacueT HaNpsDKEHHO-Ie(OPMHPOBAHOTO COCTOSHUS Ha 0aze MeToJa KOHEYHBIX
aseMeHToB. Ha OCHOBaHMH MOJTyYeHHBIX Pe3yJIbTATOB BHIIOJIHEHO MOJAEIHPOBAHHIE KOPITyca aBTOMOOHIIA.

Knrouesvie cnosa: pama CHOPTHBHOTO aBTOMOOWIJIS, METOJ KOHEUHBIX DJIEMEHTOB, HAaIPSHKCHHO-
Ie(hOpMHUPOBAHHOE COCTOSHHE.

S.V. Rusnak, V.V. Khamray, M.A. Novak. Computer simulation and calculation of a sporting car frame.
Computer simulation of the frame of the class “Formula SAE” sports car is presented. The calculation of the
stress-strain state is performed on the basis of the finite element method. Based on the results obtained simula-
tionof the car body is carried out.

Keywords: frame of a sporting car, finite element method, stress-strain state.

The most important aspect of a project of a sporting car of the class “Formula SAE” is a frame.
The frame contains operator, engine, brake system, fuel system and steering mechanism, and must be
of adequate strength to protect the operator in the event of a rollover or impact.

Planning and calculation of these constructions is mainly carried out on the basis of calculation
formulas of strength of materials, not taking into account interaction of the elements, the peculiar feature
of thin-walled bars. All of it results in overrun of the metal and, as a result, to influences on the weight.

The frame shown below was designed and constructed at the department of Dynamics, durability
of machines and strength of materials, Odessa National Polytechnic University. For creation of ma-
thematical 3D-models of the framework of the car, it was required to measure sizes and shape-
generating elements of the engine and the seat of pilot. The configuration of the frame of the car de-
pends on these knots. All tubes are round and made of steel (module of resiliency £=2-10° MPa, coef-
ficient of Puasson u=0,30). All tubes with the exception of the diagonal braces have 27 mm in OD and
2,5 mm in wall thickness. The diagonal braces have 25 mm in OD and 2 mm in wall thickness.

To study the frame, the finite element method has been used [1]. The static loading on the frame
was 900 kg, the frame was fixed in the places of joining of levers of pendant in order to prohibit any
moving. The computer simulation and calculation of frame were done using the cored finite element
from the library of bundled software ANSYS — Beam 188 (fig. 1).

Beam188 is suitable for analyzing moderately stubby-thick beam structures. Shear deformation
effects are included [2].

The finite-element model of the frame consists of 385 elements and 352 nodes (fig. 2).
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Fig. 1. Beam188 geometry Fig. 2. The finite-element model of the frame

As a result of the calculation of the frame of a sporting car of the class “Formula SAE” by the
method of finite elements, it was determined that the maximal equivalent tensions on the basis of the
hypothesis of Huber-Mizes were ,,x6,,=70 MPa, are not exceeding the legitimate value [6]=160 MPa.
The analysis of the linear moving (..,/=5 mm) has also confirmed sufficient inflexibility of the con-
struction of the frame.

Having finished the analysis of the stress-strain of the frame, the results were processed in the
CAD - system. On the frame of the car (fig. 2), the surfaces are “drawn”. This allows us to see the
general structure forms of the bolide, whereupon a designer can make his work over the elements of
aerodynamics and over the general composition of the car (fig. 3).

Fig. 3. The general composition of the forms surfaces

As a result of the work, the following results have been obtained:

— the designed details are the forms of a sporting car, they satisfy the regulations for internation-
al competitions and the requirements of processability;

— the calculation of the stress-strain state of frame is performed;

— the forms are designed for making the body of the car.
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HPOBJEMU EHEPI'O3BEPEKEHHS ITPU CTEHIOBUX
BUITPOBYBAHHAX MEXAHIYHHUX BY3JIIB

H.O. Ilepemska. IIpobiaemu enepro3oepeskeHHs1 IPU CTEHAOBHX BHNPOOYBAHHAX MeXaHIYHUX BY3JiB.
JaeTbest oruisifl icCHYI04YOro 00JafHaHHsI Ta CTeH/AIB JUIs BUIIPOOYBaHHS MEXaHIYHUX BY3JiB TPAHCIIOPTHUX 3aCO-
01B 10 3a/1aHiii porpami BUMPOOYBaHb. 3p00JICHO MOPIBHSJIBHUI aHaJi3 ICHYIOYOTO 00JIaIHAHHSI.

Knouosi crosa: BunpoOyBasbHUI CTEH T, BUIIPOOYBaHHS, eHEPro30epexeHHsI, MPUBOM MEXaHI4YHI, PEyKTOD.

H.A. Ilepemsxa. TIpodyeMbl 3HeprocoepeKeHusi MPU CTEHTOBBIX HCIBITAHUAX MEXAHHYECKHX Y3JI0B.
[pencraBneH 0630p CYHIECTBYIOIIETO 000PYIOBAHMS M CTEHIOB JJIS HUCIBITAHUS MEXAaHUYECKUX Y3JIOB TpaHC-
MOPTHBIX CPEJICTB MO 3aaHHO# mporpaMme uctbiTanuil. ClenaH CpaBHUTENbHbIH aHAIN3 CYHIECTBYIOIIEro 060-
PyJIOBaHMUS.

Kniouegvie cnosa: UCTBITATENbHBIA CTEHII, HCIBITAHUS, JHEProcOepekeHne, MPUBOJII MEXaHUUECKHe, pe-
JYKTOP.

N.A. Peretyaka. Energy conservation problems in bench testing of mechanical assemblies. The paper
presents an overview of the existing equipment and test benches for the mechanical units of vehicles on a given
test program. The comparative analysis of the existing equipment is carried out.

Keywords: test bench, testing, energy conservation, mechanical drives, gearbox.

Pi3HOMaHITTS BUMOT, IO MpeA SBIISIOTHCS 0 KOHCTPYKIIi i TEXHIYHUX XapaKTEPUCTUK TPaHC-
MOPTHUX 3ac00iB, CKIATHICTD 1 PI3HOMAHITTS YMOB 1 peXXHUMIB IX €KCIUTyaTallii He JO3BOJIIOThH TapaH-
TYBaTH POOOTOCIIPOMOKHICTh MEXaHIYHUX BY3JIIB TiJIbKH Ha OCHOBI TEOPETUYHUX PO3PaXyHKIB KOHC-
TPYKTOpiB. BumpoOyBaHHS OKpEMHUX MEXaHIYHMX BY3JiB Ha MII[HICTh 1 pOOOTOCITPOMOKHICTD TiCIs iX
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