Ilpuxnadna mexanika
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Toem b.M., kano. mexu. nayx, bonoapenxo JI.M., kano. mexu. Hayk
OITIIP KOYEHHIO POJIUKA JIAHIIIOT' A 110 3YBY

IlocTanoBka npo6JieMu i aHAJI3 JiTepaTypHuX JKepes. Cuiia HATATY TATOBOI Tijl-
KM JIAHLIOTa BU3HAYAETHCS 32 JOMOMOrot0 Bupasy [1]:

F=F+HK+F, (1)
ac FO — KOJIOBa CuJIa, IO BU3HAYAETHCA 3a BUPA3OM:

g2
d

ne M — momenr Ha 3ipounti; d — OALIBHUIN AiaMeTp 3ipOUKH.
F| — cuna Bin HaTATy NTaHIIOTa, 0 BU3HAYAETHCS 33 BUPA3OM:

F =K qa,

ne K - KOe(]ilieHT MPOBHUCAHHS, IKUW 3aJ€KUTh BiJl pO3TALIyBaHHS MPUBONY 1 BEIUYHMHH

CTpiM 0OBHCAHHS JIAHIIIOTA; d — MIXXOChOBA BiJICTaHb.
F, — BimuenTpoBa cuia, 110 BU3HAYAETHCS 32 BUPA3OM:

F,=qV,

ne ¢ —maca | M JlaHmiora; vV — IIBUAKICTh JIAHIIOTA.
Koedimient xopucHoi aii (KKJI) nanmoroBoi nepesadi BU3HAYAETHCS 3T1HO BUPA3y

[2]:
~ P
P+P,+P +P,

n 2)

ne P — motyxHicTs, 1o nepenaeTsest; [, — BTPATH MOTYKHOCTI Ha TePTS y WIApHIpaXx, sKi
BU3HAYAIOTHCA 32 (POpMyIIoro:

Av
p ="t
pz

ne Au — po0oTa cuJI TepTs; Z — YHCIIO JIAHOK JIAHITIOTa.

P —Brpaty HOTYXHOCTI Ha TePTS y ITi AMMITHUKAX, AKi BU3HAYAIOTECS 33 (POPMYJIOKO:
_ -10
P =17-10"F frd,

e Fn — HaBaHTa)XEHHS Ha IIiJIINITHHK; f — 3BeieHuit koediieHT TepTa; d — miameTp Bana;
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n — 4actota obepTaHHs Bany; P — BTpaTh moTyXHOCTi Ha 360BTyBaHHs MacTHna (4...5%
BiJ BTpaT MOTY>KHOCTI y IIapHipax).

BBaxkaetncs, mo st yMOB poboTH MexaHi3Mmy cepennboi BakkocTi KKJI ckmamae
n=0,92...0,98. Xapakrepro, mo ani y Bupasi (1), ani y Bupasi (2) He BpaxoBYyEThCs OIIIp
KOYEHHIO poJIMKa 1o 3y0y. OueBHUIHO, 1€ TTOB’3aHO0 3 THM, IO BIJCYTHI aHAITHYHI 3JIeK-
HOCTi AJId BUSHAYCHHA OIIOPY KOUCHHIO, a 3HAXOIKCHHA MOro BEJIMUUHU CKCIICPUMCHTAJILHO
MPAKTUYHO HEMOJKIIMBO Yy 3B’ SI3KY 13 0araToBUI0M PO3MIpIB.

Meta crarTi. Merta cTaTTi mojsrae y 3HaX0)KCHH]1 aHAJIITUYHOT 3aJIeKHOCTI, SIKa BH-
3HaYaTUME OIip KOUEHHIO POJIMKA JIAHIIIOTA TI0 3y0Yy.

OcHoBHUIi MaTepian gocaimkenHs. /s Manux niaMeTpiB Tl KOYEHHS (32 HAIIUMU
pospaxyakamu D <50 mm) koe}illieHTOM TiCTEpE3UCHUX BTpaT MOYKHA 3HEXTYBAaTH i (op-
MyJa A BU3HAUEHHsI Koe]illieHTa TepTs KOYEHHS MPHU MOYATKOBOMY JIIHIHHOMY KOHTAaKTI
Mae Bursig [3]:

2
k:_b, 3
Ey 3)

ne b — Ha miBIIMPUHA IUISIMH KOHTAKTY Y HANMPAMKY KOYEHHs, SKa BU3HAYAECTLCS 3 TEOPIii KO-
HTaKkTHHUX Jedopmartiii ['epra [4].
[Tpu KOUeHH1 pONTUKa Y 30HI CHPSIKSHHS:

b.=1,522 0<y<np, 4)

ne 1; =1,303D + 0,05 — pagiyc cnpsokenss; D — niamerp ponuka; B ( y) — mMpuHa 3y0a

31pOYKH, sIKa 3aJICKHUThH BiJ] pO3TalTyBaHHS POJIUKA.
[Tpu KOUeHH1 posuKa 1O pajlycy TOJIiBKH 3y0a:

B(y)E2 "+ cos

b, =1,522 (5)

Biamitumo, mo Bupasu (4) 1 (5) oTpumani 3a piBHOCTI MOAYJIIB MPYKHOCTI MaTepialliB
pomuka i 3yda Ta npu koegiuienti [Tyaccona 0,3.

[Tpodins KoUeHHS poiuKka Mae Ha 3y0i mpsIMY AUISTHKY, TPOTE HOTO TOBXKHWHA HE3HAY-
Ha 1 BITHOCUTHCS JI0 JOBKHHU 3a0KPYTIIEHOI FOJIiBKHY 3y0a.

3MiHa MUpUHK 3y0a 32 HOro BUCOTOI0 BU3HAYAETHCS 3 HaCTymHOTO Bupasy (Puc. 1):

B(y)=0,93B,,-3D+ 24/2,89D% — 32 — 0,15, (6)

e 0< y<0,8D.

Mexaunixa ma mawunodyoyeanns, 2013, Ne 1 19



Ilpuxnadna mexanika

Puc. 1. Cxema 10 BU3Ha4YEHHs LIMPUHU 3y0a 3a HOro BUCOTOIO.

JIng TMoAaNbIIMX pO3PaxyHKIB Bi3bMeMo naHIor i3 kpokom [ =31,75 wm,
B, =19,05 mm — Bincrans Mix BHyTpimHiMu mactuHamu nanmora, D =9,55 mwm, 3amac

mitmocti 7 =10,2, pyiinytoue HaBantaxenus F » =806,2 xH, cuna npuTHCKaHHsS poMKa

F =86,2/10,2 =8,45 xH, ancro 3y6mis 3ipouxn z =16.

Beaxkaroun F' CcTaior BEIMYHHOK, OTPUMAEMO BEIMYHUHY HA MiBUIMPUHHU IUISIMH KO-

. 1 o :
HTAaKTy Ha JULHII 30HH CIpsDKeHHs b, (x) =0,846 , Ha JUIAHII pajiyCcy ToJliBKA
B(»)
1 . . .
3yba b, (x)=0,567 ——— . KoeQiuieHTn TepTs KOYEHHS BiANOBIAHO CKIANAOTh

B(

»)
KC:O,IS\/$1KC:O,12\/%.

Joexuna 30un crpsokentst 18 =3,16 mwm, a paxiycy 3aokpyrieHHs romBku 3y6a
(De —d, )2cos¢ =4,5 mm.

3MiHM IUPUHM 3y0a 3a HOro BUCOTOIO IMOKa3aHi Ha puC. 2.

KyT moBopoTy 3ipouKw, sIKWii BiANOBifac IUISXy KOYEHHsS [ poJMKa 3HANHIEMO Yepes

BIJTHOIIEHHS JI0BXXHHU KOYEHHS JI0 KPOKY ! K tgor =—.

d,\ Ft

-4

2 )180/7°

Po6Gora cunu F' Ha xyry nosopory @ A =

3anexHICTh pOOOTH CHUIT TEPTS KOUEHHS 32 BHCOTOIO 3y0a IMoKazaHa Ha puc. 2.
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/2

iz, 121 ! 0,037
22 65 179 { llgoz5
21 60 [ 2 ! 0,033
20 55 i \K’\ l| z 031
19 S0 2 AN |l 0,029
18 45 2 2. 8,027
17 4o z 0,025

02468%"7{‘1

Puc. 2. 3anexxHiCTh Bi BUCOTH 3y0a:
1 — mmpunw; 2, 2° — koedimieHTa TepTS KOYCHHS 10 pajiyCcy TOIIBKHU 3y0a i 30Hi CIIPSKCHHS;
3,3’ — po0OOTH CHUII TEPTS KOUSHHS BiAMOBITHO.

Bennunna KKJ[ koueHHs posnka 1o 3y0y:

1
o ST AT A
1+—< 2
A

(7)

1o Ut KaHoro mpuknany ckaagae 77, = 0,997 abo Bix 2% 1m0 7% Bin 3aranbHOI BenMIHHM
KK]I naniroroBoi nepenadi 3 ypaxyBaHHSM CHJI, HABEJICHUX Y BHpa3i (2).

JloBeIeMO MPUIHATE MPUITYIIECHHS, 0 Mpu AiameTpi Tina xkodenns D <50 mm mo-
’KHA 3HEXTYBATH TICTEPE3NCHUMH BTpaTaMH Ha MPUKIIAAI KPAaHOBUX KOJIIC, KOSQIIIEHT TepPTs
KOUEHHS /IS SIKMX € y JIOBIJIKOBIH JiTeparypi i1 qo0pe anpoOoBanuii. Ilpu pekomeHoBaHil
sennunHi giamerpy komic D =560 mm i D =710 mM pekoMeHayeMO MIMpUHA ILIOCKOI
peiiku B =65 MM i B =75 MM npu crarnyHOMy HaBaHTa)eHHI Ha koneco 225 i 320 kH
BifnoBigHO. BenmuuuHa ricrepe3sucHUX BTpaT, sKa po3paxoBaHa 3a BupasoM (3) mpu o #1

3tk ‘1’2@)

O =——— 13 3aJICXKHOCTI & =¢€ OTPUMAEMO TIPAKTUYHO OJTHAKOBI pE3ysbTaTH 1, 5K

OYEBHM/IHO, MPU Maiiil BemwuuHi [) BenuumHa & T0psSMye 10 OAMHHMIN. Bigmitemo, 1o
ocTaHHs 3anexHicT Mixk D i & orpumana y [5]. Benmuuuna & y [6] npuiiMaeTbest piBHOO

OJIMHHMILL I ycix [ i3 MM He MOKHA HE MIOTOIUTHUCS.

BucHoBKkH. AHaJi3 OTpUMaHKX 3aJISKHOCTEH 1 TpadikiB HA pUC. 2 JT03BOJISIE 3pOOUTH
HACTyIHI BUCHOBKH: ypaxyBaHHs OMOPY KOYECHHIO POJIMKA JIaHIIora 1o 3yoy 3menmrye KK
JIAHIIOTOBOI nepenayi Ha 2...7%; npu BU3HAYEHHI OMOPY KOYEHHIO POJIMKa M0 3y0y Koediri-
€HTOM TICTEPE3NCHUX BTPAT MOXKHA 3HEXTYBATH, MPUUMAIOYH HOTO PIBHUM OUHUIII.
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Tost b.M., bonnapenko JI.M.

OITIP KOYEHHIO POJIMKA JIAHLIIOT'A T10 3YBY
VY cTarTi OTpUMAaHO aHANITUYHY 3aJICXKHICTh JIJIsI YpaXyBaHHS OMOPY KOUEHHIO POJIMKA
JaHIora mo 3y0y. BukoHaHa oliHKa 3MeHIIeHHs KoedilieHTy KOPUCHOT JIii JaHITIOroBOI I1e-
penadi mpu ypaxyBaHHI OMOpPY KOUYEHHIO POJIMKA JIaHIora 1Mo 3y0y. JloBeIeHO MOXIIHMBICTh
HEXTyBaHHS KOe(DIIiEHTOM TiCTEPE3UCHUX BTPAT MPH PO3pPaxyHKY JAHITIOTOBOI IIepeaayi.

Tost b.H., bonnapenko JI.H.

COITPOTUBJIEHME KAYEHUWIO POJIMKA ILEIIN I10 3YBY
B crarbe monmyyeHa aHalnuTHYECKask 3aBUCUMOCTB JIJISl YUETA CONMPOTHBIICHUS! KAUEHUIO
pormka 1enu mo 3y0y. BeimonHeHa oreHka yMeHbIIeHUs K03 duimeHTa moae3Horo neicr-
BUS LIEMTHOW TIepeauyl py yu€Te CONMPOTHBIICHHS KAUeHUIO POJIMKa IienH 1o 3y0y. /loka3ana
BO3MOKHOCTh TIpeHeOpexkeHust Kod(PPUIIMEHTOM THCTEPE3UCHBIX TTOTEPh NP pacuéTe IEMHON
nepeaaymn.

Tovt B.M., Bondarenko L.M.

THE ROLLING RESISTANCE OF THE CHAIN BY THE TOOTH
In the paper we obtain the analytical dependence for the accounting the rolling resis-
tance of the chain gear by the gear tooth. We estimate the decrease of the coefficient of effi-
ciency of the chain gear with consideration of the rolling resistance by the gear tooth. In is
proven the opportunity to neglect the coefficient of hysteresis losses when we design the
chain gear.
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