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SOLIDWORKS AS AN INNOVATIVE MEANS OF RESEARCHING
AUTOMOTIVE ENGINEERING

Annotation. The maln directions af mproving the redabliity of auiomptive
Equinmeens during repair tnclude the performamce of disacrembly ond arrembly work
witkout dawures fo parts. And for thiz you rneed fo use Mjfters, stamds, puliers, rocks
and other devicer and means of mechaniation. Tnergfore, e porsibilities of
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designing devices for ouiomoblle framsport with the Relp of SolidWorks are
considered: a crame Jfiing mechanizm, a sioed fbr sralgigening deformed stamped
wheels af passenger cars, dearing remaovers, 4 device for compressing e primgs qf
fhe fromt suspension af passenger cars, a device for mounting and dismounting brake
drums, a feo-past elecirofydraulic Hiter.

Key words: SelidWorks, jfters, stands, pullers, racks.

Anomagin Jo ocrceruy REMpAMRIS MIOSULENRR RadiRccM] asmoMoSIENIL
METHINK APU PEMORMI SIJROCKMLCA SUNOHIRMA POSSIERO-CNIZMIIBNNT DOSIH 583
HOWRCOFCORRRE Jemazel. 4 0T US0EC NOMDISRT SUNOPUCTMOSSIMY HIOLCLRURL,
MidcmasRy, IROEE] cMIAU Mg (RN APLCMOCYEaNRR | socofy MeranEauid Touy
DOIZTANGRES MONCILSICM] HACERRVEARNA 22 donouoaar SolidWor ks npuempols das
QEMOMOSITLROZT MPORCHOPMY. METOR[EWE MiOUCLY Kpamd, cmexdd 418 MpIsku
dePopMPSINNY KMMTUHOSIHNY XOTIC TEIRISMLT ASMaMOEITE, SROMTYIE Hidwunkurls,
HPLCMPoM 018 CMINCHMENKA PECop Repedubol midSicRU JSXDSLY  gSmIoMOSLIE,
HPLCMPIL 028 LUOEMERY MO JEMORMONY SOTnMiSRUY SIpaSanis, JSOCmINROSUE
ETERMEOC IO RETIELE RIDBOMRLR.

Koot ciosa: SolidWorks, niduoluAury, ¢HIBRY, SROMEEL ¢ RUBRRL

Imtroduction. The inrovative form of organization of eduocation provides for the
introduction of innovations (inpovations) in the zeals, methods, means and coatsnt of
education and wpbringins, as well as in the organization of the aciivities of the
teachar and student in the clazsroom. An inmovative form of lsamingz organization
irvalves the activation of the stodent in the classream throush:

—2pplication of new methods and mean: of trainins;

— changing the methods and content of the prezentation of educational material;

— arganizaiton of the crdar of inferaction betwsasn the teacher and the stadent

To tram a medem automoetive engineer, it iz peceszary to provide him with swch
kpowladse and skills that would help him successfully find a job after sraduating

from a higher educational instinution. They hire specialists whe have professional and
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communicative competence, kmow the methods of engineerinz calculations, and
craatively approack the solution of tazks.

To form these qualities, t2achers ne=d to combine kmowledze, kills and abilities
in practice-ari=nted learning with an imtsgrated approach, the purpose of which is to
halp the stadent apply the acquired knowlsdsze and =killz in independsnily solvinz
problems, adapt to modern conditions

The sim of the article is fo reveal SOLIDWORES a: an innovative toel for
2utmnoiive ENEINESTINE research

Research results. Te Implement an intezrated approach, teachers create an
enviranment in the claszroom that mmerses stodents in a professional epvironmsnt,
cantributes to the performance of cerain professional fonctons, 2nd allows them to
praciice their professional activities

Recantly, in the automotive industry, hizh quality and prompt renswal of the
ranze of products have become the defining reguirements Their implementation iz
impessible witheut the imtreduction of CAD/CAM CAECAPRPDM technologies -
systems of aotomated desizn ef tachmical ohjects (CAD), technologies of their
processing and engineering anabvsis [1, po 12; 2, p. T00].

Onz of the best CAD sofiware — SelidWorks - 1= a2 multifunctonal system of
solid parametric modelling, m which the pos:biliie: of ceating drewinzs and
2ssemblies are realized. It contains 2 wide ==t of functions, including fast and reliable
simulation modalling [3, p. 434]

Thke CAE-application of this CAD iz SolidWorks Simulation, which allows you
to perform calculation: on the strensth of pams and assemblies, critical forces and
farms of lozs of stability, monlinear calculations, desiem optimization, etc. The
program =23 3 Zeometric mode] of a SolidWork:s part or assambly to form a2
caloulztion meds]l Imtszration with SelidWorks makes it pessible to minimize
operations 2sspciated with specific features of finite-clement approximation [4, p
401

Tk main directions of improving the reliability of autometive equipmsant during
repair include the performancs of dizassembly 2nd a:sembly work without damaze to
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partz. And for this vou nesd to use lifters, stands, pullers, racks and other devices and
mean: of machanization Therefore, as an example of the use of SelidWorks
Simmulation in the sducational process, the a2utkors [4, p. 40] corsiderad the strensth
caloalation of the kub of the crane lifting mechanizm (fg. 1), It was establisked that
the maximum stresses and the rezalting displacement are less than permizsible (G
23, that iz, the calculation:s suaramtse the strensth of the kub.

Fiz. 1. Crame lifting mechanism (1 - toothed hub)

T T

oy e . Y S —

e o e e = 0

Fiz. I. Contour graphs of total vonm Mises stresses (a) and URES
displacements (b) of the hub

In the work [, p. 119] desiemed a stand for straizhiening deformed stamped
dizcs of pazsenzar car wheels along the rim and its base {Sg 2}, for which a study of
the stress-deformed statz of the powsr propeller was carrisd out {the results of the
caloulztions are displaved in the form of 2 colpar zradient, whick shows the
distribution of the calculated parameters by changing celowr — fig. 2) Since the
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maimam ven Mises podal stresze: and the resultinz dizsplacement URES do not
excesd the permiz:ible values, the caloulations poaramtss the static strensth of the

SCrEm.

Fiz. 3. Stand for straightening deformed stamped discs of car wheels (1 -

POWer SCTew)

Fiz_ 4. Disiribution of equivalent stresses according to the 4th hvpothesis of
strength (a) and displacements (b) of the 3D screw model

Ar pxample of the us= of SelidWerk: Simulation for calculations can ba a stady

af the performance of one of the parts of the bearingz pualler {fiz 3, 2) — the power
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screws the maypinnom parameter: of the static amahysiss stresz i the screw,
o=1786e+08 N'm"]; the resultine dizplacement h = 1.4362-02 mm {fiz 3, b)),

which iz [2zs than the permiszible [1, p. 700]

1= @)
2 b C

Fiz. &. Bearing remover {a: 1 — power screw) and contour graphs of total

von Mises stresses (b) and URES displacements (c) of the power screw

The research tazsk [, p. 240] concamed the determination of the magimum farce
that can be applied to the zrp of 2 universal bearing puller (fiz. 6) with an allowable
marein of strenzth [r] = 3. It was esfablished that the force that wouald not l=ad to

safety vialations 1z 1978 N (for ons delight).

Fiz_ 6. Universal bearing puller (a: 1 - gripper) and safety margin of the
gripper (b)
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Th= purposzz of the study [7. p. 141] - chack the strength paramsters of tha lower
plate of the special device (fig. 7, 2) for compression of the front sospension springs
paszenser car The results of the =fafic amalysiz are showm in Siz 7, b, €. The

establizhad safety factorn= 14 .14, whick iz mora than permissihls,

a b C

Fiz. 7. Device for compressing the springs of the front suspension passenger
Car {a: 1 - lower plate) and the disgram of the distribution of nodal stresses of
the plate (b) and displacements {c)

The authors [3, p. 23] detemined the magimuam force that can be applisd to the
crossbar of the device for mounting and dismounting trock brake dmams (fg. 8, a).
The razults of the static analysiz are displayved in the form of a color zradient, whick
skows the distnbution of the calculated sire:s fislds by changine the coler {0z 8, B)
The magimum force on the crossbar, which will not l=ad to safety violations, will be
SION.
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Fiz. 8. Device for mounting sand dismounting brake droms (a: 1 — cross

member) and the resulting nodal Von Mives stresses of the cross member (b)

Ths purpese of the sudy [9, p. 162] detzrmination of the mayximam weizht of
thke car, which will not lead to the destruction of the brackst of the two-post electro-
hydraulic Hfter - fiz. 9, a (with clear implications for safety at the service statton): the
minimum allowable margin of stransth of the bracket [n] = 3 correspands to 2 force

fAT600 N

a o
Fiz. 9 Two-post electro-hydrauolic Lifter (a: 1 — bracket) and the resulting
nodal movements of the bracket (b)
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In the desipmed tramzmission rack, which is desigmed for lifting and moving
lpads durmz assembly and dizazsembly of assemblies and units from cars (Bg 10, a),
the authorz [10, p. 250] the pe:sitbla loss of stability of the powsr propeller was
determined When analysing the simmulation resalts, it was establizhed that the margin
af safety for 2 possible lpss of stability is m = 32 571, that iz, the loss of stability of

itk power propeller does mot ocour (A2 10, b)

a ki

Fiz. 10. Trapsmission rack (a: 1 - screw) aod the resulting amplitnde and

margin of safety at loss of screw stability (b}

Conclusions. Tharefore, it Iz advizable to train kishly qualified specialists using
the SelidWarks CAD/CAE systam: at the stage of builldins a 3-D modsl, =
S0lidWorks; than, moving to the real dezizn apply SolidWaorks Simulation or another

application. This organization of wark allows in the process of leaming to bulld 2
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constnaction model 2t a gualitatively new leval and fo prepare stadents for the use of
madarm ensinearing toels.
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