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Hageneno pe3yabTaTH J0CTiAKeHb €BOJLBEHTHHX i CHHYCOITAJLHUX 3y04acTUX KOJicC.
JloBeeHO mepeBarn CHHYCOIAJIBHOIO 3a4YellVIeHHs, AKe XapaKTepU3y€e€ThCsl 3HAYHO MEHIINMH
HANIPYKeHHSIMU 3TMHY BHACJIIIOK NJIABHOI MepexigHOi MOBepXHi B OCHOBI 3yOUiB i KpamumMu
YMOBaMH KOHTAKTYy B 3a4ellUIeHHi, 10 Aa€ 3MOry 3MEHIIMTH pPiBeHb IIyMy i NMiABHINMTH
AOBIOBiYHICTH CHHYCOIIaJbLHUX Nepeaay.

Resear ches with different types of gears, shows that with the use of the Sinusoidal profile
are achieved smaller stresses in the back and front part of the cog, so with this profile the
transmission is smoother, achieving a considerable reduction of noise, a more accur ate gearing
and a higher resitanceto failureswith alonger working life.

In the Department of mechanical engineering and transport of the Polytechnic University of Lviv has
been researched a new kind of gear wheel, one with a different profile, the Sinusoidal profile We have
designed this profile and analyzed the strength and the stress concentration during their gearing using the
required Software. The research shows the differences between evolvent and sinusoidal gears with
different number of teeth, different module etc.

The Sinusoidal gears are defined by these formulas that depends on the module (m), the number of
teeth (Z) and the width (b):

X, :(m;zzmgl+e~cos(Zgo)j~COSgo—b-singo;

Y, = —[%Z+)(1+e-COS(Z(p)j-Sin(/)—b-COS(/);

2, =e-sn(Zp)+y,

Using these formulas, are obteined the neccesary points to create the Sinusoidal cog and with the use of
simetries is created the gear whedl that is going to be compared with the involute one. The evolvent gear is
crested with the traditional profile and then, his transmision is compared to the sinusoidal using SolidwWorks.

The research about the transmision with the same torque in different kind of wheels, indicates that
using a gear with more teeth, decreases the maximum strength in the cog. So, asit was expected, with more
teeth, you use a bigger gear wheel and with this one, you achieves a smaller pressure at the back and front
part of the cog. Another obvius conclusion we got is that using a gear with a bigger module, means to
decrease the maximum strengh. This is because, when you use a bigger module, you are using a bigger
gear wheel, the tooth is suffering less force and even if the wheel has the same number of cogs, the surface
is bigger and the obteined strengh results smaller.

With this analysis, we conclude that with a gear wheel with more module and more teeth, we
achieve less strengh in the cog of the gear wheel. That, finally means that we get a more accurate
machinery, that emits less noise and could endure alonger life.

However, there are occasions that the module and the number of teeth are predeterminated, and for
these cases we could opt for another alternative, use the sinusoidal profile for the gear wheels, with this
profile we could achieve a significant reduction of tensions in the surface of the cog. For example, in the
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next figure are compared the two gears (Evolvent and Sinusoidal) with the same module and number of
teeth, both suffering atorque.

The Figl. shows the differences between a evolvent and a sinusoidal cog that are suffering the same
torque of 5 N*m.The evolvent one, reaches a stress of 4 326 970.5 N/m"2 while for the Sinusoidal is only
3326 293 N/m"2. The results indicate a reduction of 30% of the maximum strenght in the surface of the
cog using the Sinusoidal type in addition to a globa decrease of the stresses all over the cog. The critical
point of the cog is the back and front part of it, this curvature area is where are reached the maximum
stresses, so this surface needs a particular research with a smaller mesh.
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Figl. Diferences between Evolvent (a) and Snusoidal gears (b) m=5, Z=18
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As a result of the analysis of other involute and sinusoidal gear wheels with diferents number of
teeth and module, has been obtained a table that shows the reduction of strenght in sinusoidal profile
wheelsfor three diferent modules and three diferent Z.

Therefore, with these results we conclude that the use of the sinusoidal profile achieve a reduction of
the maximum strength and the stress concentration. In case the profiles are gearing with the same torque,
the Sinusoidal will have a better performance, with more accuracy, less noise and finally alonger working
life.

However, one of the main advantages is that, with the same module, the same number of teeth and
without increasing the size of the gear whedl, it is possible the use of this sinusoidal profile to transmit
even a 30-40% bigger torque without increasing the stress concentration in the cog. So, instead of
increasing the module or the number of teeth, it could be an interesting aternative to try this new profile.

In summary, the sinusoidal profile allows an improved transmission between two gear wheels with
some technical advantages:

- Smaller blow speed in the restriction, and as aresult, 10-15% lower noise level.

- Smaller pressure on the surfaces of contact cogs;

- Zero dliding coefficient on the pole and on the extreme points of active profile, that increases wear
proof of the cogs

- The basis of the Sinusoidal type cog is formed by the lower halves of the Sine, that are the radial
cavity, the concentration of stress in the tooth basis as a result considerably diminishes. The thickness of
this type cogs is droningly increased to the diameter of the cavity, what provides their higher durabilityro
The Sinusoidal type transmission could at once pass on 1,5-2,0 times more loading and circulating
moments.
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Fig2. Graphics with the maximum strength for evolvent and sinusoidal profiles
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- In the Sinusoidal type transmission on all the length of the contact line, the surface of one tooth
continuously cooperates with the surface of conjugated type. The contact of the working surfaces not on
the line, but on the surface considerably diminishes diding, decreases the losses of power as a result of
friction, and additionally diminishes the contact tensions. The Sinusoidal type transmission at once has
higher resistance to failures, wears out less and has greater resources.

As a result of indicated features, in case of transmission of identical power the Sinusoida type
wheels could have about 1,5 times smaller module, than involutes gears. Consequently, machineries,
reductive gears and the gearboxes with Sinusoidal profile transmissions could be 20-30% smaller, have
smaller mass and smaller production expenditures.

As summary, researches of those different kinds of gears, shows that with the Sinusoidal profile
during the gearing the cog suffer a smaller stress in the back and front part of it, so the transmission is
smoother, achieving a considerable reduction of noise, a more accurate gearing with a higher resistance to
failures and alonger working life.

1. Tpuyau 1.€., Jlumeunax AH.M. Cunycoioanvui 3yb6uacmi nepedaui K albmMepHAMUBA
Mpaouyitinum nepeoavam ma Hosuil memoo ix eucomoeienns | Mam-not Mesxcoynap. Hayun.-mexu. KoHg.
311-2009 * Ilpobnemsr kavecmsa u 0onr208e4HOCMU 3Y0HamMbIX nepeday, peOyKmopos ux oemaiell U y3ios” . —
28 aseycma — 3 cenmaops 2009 e. 2. Cesacmonons. 2. Jlumsunsax A.M., I'puyai 1.€. Incmpymenmanvhe
3abe3neyenns OMPUMAHH e80JIbEEHMHO20 NPOPInto 3Y0yie YUTTHOPUUHUX KOAIC CNOCcoOOM padiaibHO-
Konosozo gopmoymeopenns Il Bicnux Hay. yn-my “Jlbeie. nonimexnixa” “ Onmumizayis eupoOnuuux
npoyecié i MexHiuHUll KOHMPOTbL Y MAuHo0yoysanni ma npuiadooyoysanni’ . — Jlveie. Buo-eo Hay. yu-
my “Jlvgie. nonimexuixa” . — 2010. — M 679. — C. 14-22. 3. I'puyau 1.€., Jlumeunax A.M. ITiosuwenns
MeXHIKO-eKOHOMIUHOT ehexmuenocmi npoyecie supoOHUYMEa 3y04acmux Koaic NOCOHAHHAM MPAOUYTUHUX
ma Hodux cnocobie popmoymeopenns Il Bicnux Hay. yn-my “ Xapkiscokuil norimexuiynuil incmumym” .

V]IK 621.874

B.M. I'eneriii, .M. HoBinbkuii, B.B. ®eank
Harmionansawuii yHiBepcuTeT “JIbBiBChKa TOTITEXHIKA
Kadeapa geTareil MaTiuH

KOMIT FOTEPHE MOJEJIOBAHHSI KOHTAKTHOI B3AEMO I
EJIJEMEHTIB OIIOPHO-ITIOBOPOTHOI'O ITIPUCTPOIO ABTOKPAHIB
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IIpoaHami30BaHO KOHTAKTHY B3a€MO/il0 €JIeMEHTIiB OMOPHO-MOBOPOTHOIO MPHCTPOIO
aBToKpaHiB. [IpoBeneHi AocTiIzkeHHsT 1aI0Th HeoOXiaHY iH(opMauiio 118 aJeKBATHOrO KiHIEBO-
€J1eMEHTHOr0 MOJIEJTIOBAHHSI KOHTAKTHOI B3a€EMOJii ejleMeHTIB ONMOPHO-TIOBOPOTHUX MNPHUCTPOIB
aBTOKPAHIB 1 10CTIKeHHSI BILUTUBY JIeSIKMX FeOMEeTPUYHUX MAPAMETPiB Ha iXHIO HeCy4vy 31aTHICTD.

The analysis of contact of elements of turning support of truck cranesis conducted. The
conducted researches give necessary information for the adequate finite-elements design of
contact of elements of turning support of truck cranes. Influence of geometrical parametersis
investigated on their bearing strength.

[ocTtanoBa mnpoGjeMu VY BaHTAKOMIOIMMAaIbHUX MAIIMHAX 3arajibHOrO 1 CIHENiaJbHOTO
NPU3HAYCHHSI, 30KpeMa aBTOMOOUIBHMX KpaHaX 3aCTOCOBYIOThCS OIIOPHO-IIOBOPOTHI MPHCTPOi (omopu
noBopoTHi OIl) pi3HOMaHITHUX KOHCTPYKTUBHUX BHKOHaHb. OTIOPHO-TIOBOPOTHI MPHCTPOi HAJIEKATh IO
HAOLIBII HaBaHTaKEHUX 1 BIAMOBINAIPHUX 4YacTUH NiAiHMaIbHO-TPAHCHOPTHUX 3aco0iB 1 dYacTo
BM3HAYAIOTh TEPMiH (YHKIIOHYBaHHS BCiei MammnHu. OCHOBHA 1X QyHKIis [OJISTaEe y pyXoMoMy 3’ €IHaHHI

24



