HMi3secrust KI'TY num. U.Pa3zaxosa 34/2015

UuncneHHbIE 3KCIICPHUMEHTHL, MPOBEACHHBIC B MOJCTBHBIX HCIBITAHMAX, IMOKA3aIH, YTO CCIM B NEPBOM
MPUOTKCHUH TIABHBIX KOJICOAHUI CMEIICHHE IICHTPA TsDKeCcTH macT kpeH Ha 0,01 mm, To GopMHBIT Ban MOBEpHETCA
OTHOBPSMCHHO TIO X0y 4acoBo# crpenkd Ha 0,1 rpamyca, uro coctaBmaeT 10%, OTBCHAOINX JOMYCKY TCXHHICCKOTO
peraaMeHTa padoThl MAIIIHH.

Bo BropoM npHONMKCHHM TJAaBHBIX KOJICOAHHWH OTBCUAMOIME 34 YIJIOBBIC IOBOPOTHI MPAKTHYCCKH
OTCYTCTBYIOT.

B wmH)KEHEPHBIX pacyeTax W 3KCIUIyaTAIWH NEYATHBIX MANIMH TPEBAJHPYET IMEPBas KOMIIOHCHTA MHKOBBIX
3HAYCHUH BOZHUKAFOIIUX AMILTHTY .

Temeps HaliaeM 00OOIICHHYIO CHITY, ACHCTBYIOIIYF) HA TIOMIIUITHUKH A4 U B, BOHHKAOIIYE) OT BEPTHKATBHBIX
W IOBOPOTHBIX KOJICOAHMI Baja OTHOCHTEILHO TOUKH HEHTPUPOBAHMUS (.

CucreMy ypaBHEHHS ABICKCHUS OTIPEICTHM U3 IUIOCKOTO JBWKCHHS HEIICHTPHPOBAHHOTO BAJA OTHOCHTEIHHO
BBIOPAHHOW CHCTEMBI KOOPAWMHAT, OTHECEHHOH K (PU3MMECKOMY LICHTPY Baja.

P d?z d?e
sae =B gz =Me(F) ©)
Torna HHEPIHOHHBIC W TIOBOPOTHBIE CHITBI M3 MOJMYYCHHbIX OOIMMX PEIICHIH

p d? ; [
F, = 9 F(n1315m(k1t +e1) +npBysin(iat + &) (10)

dZ
My(Fp) = ]E(Blsin(klt + &) + Bysin(k,t + &)

PackpriBast BTOPBIC MPOU3BOHBIC IO BPEMCHH TTOJTYIHM
F, = S [(n,B ki (=1)sin(k,t + &) + n,B,k2(—1)sin(k,t + £,))]

. . 11
Mo(F) = J - [(Buk3 (=) sinkst + &) + by (~DsinClkyt + &,))] (v
INepexoas k 000OIMEHHBIM KOOPAHHATAM Oy UM
P, o d? d?
E=—ck*25  Mo(F)=—Jk* 35 (12)

BoiBoabI: TakuM 0Opa3oM, MBI IOJIYUHIM YTO CHJIOBBIC XapPAKTCPHCTHKH, JCHCTBYIOINHMEC HA TMOIIIHITHUKH,
(opMHEPYIOTCST M3 COOCTBCHHBIX (DH3MUCCKHX XAPAKTCPHCTHK W JHHAMHUYCCKOH JKCIUyaranuw (GopMHOTO Baia
MEYATHON MAIIUHBL.
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BEPTHUKAJIBHBIE KOJJEBAHHUA ®OPMHOT'O BAJIA

Kypmanamer K.K., Cyaraarasuesa A K., Typaykymaosa AK., KI'TY um. Y. Pa33zakosa, Ten.: (+996) 312
56-14-55; e-mail: aselix@mail.ru

Qm3HiyeCKUe MPUHUMIBI PAOOTH (POPMHBIX BAJIOB NMEYATHBIX MAIIKH JHOOOH MapKu a0COMFOTHO WICHTHYHBI.
Paccunranbl JUHAMHYMECKHE HATPY3KH Ha IOAJCP)KUBAIOIINC MNOAIMMMITHHKYA. PEKOMEHIOBAHBI KOPPEILIIHOHHBIC
(opMynBI pacdyeTa KOHKPETHBIX MAIIHH, HECHMMCETPHYHBIX OTHOCHTCIBHO CPEIMHOM IUIOCKOCTH. JIHMHAMIICCKHC
VPaBHCHUS MOTYT OBITh HOJY4YCHBI M3 paBHCHHUA Jlarpamka BTOPOTO POJA MOAYJIHPOBAHHBIX M3 BEPTUKAIBHBIX H
KOJICOATETBHBIX JBIKCHHH (POPMHOTO Bama. JIMHAMHMECKHE HATPY3KH ONPEACILIFOTCS W3 MAaTEMATHYCCKOH CHCTEMBI
TP HCKOTOPBIX (PH3MUCCKUX O MICHUAX MO3BOJIAFOIIAI XapakTepH30BaTh PaboTy MIIHHAPHUCCKUX AHAIOTHIA.

KmoueBbie cioBa: (QopMHBIH Bax, IOANMMITHWKH, IPYXXHHA, MOJYJLINMSL, KOPPEInUs, OOOOIICHHBIC
KOOPJIMHATHI, HOTCHIHATIbHAS SHEPTHSL, CTEIICHb CBOOOBI, YCTOWYHBOCTD, YPABHOBECIICHHOCTD, JMHAMHUKA ITPOLIECCA.
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VERTICAL OSCILLATIONS OF THE FORME SHAFT

Kurmanaliev K.K., Sultangazieva A.K., Turdukulova A.K.,KSTU . 1. Razzakova , tel (996 ) 312 56-14-55 ;
e-mail: aselix@ mail.ru

The physical principles of work the formnykh of shaft of printing machines of any brand are absolutely
identical. Dynamic loads of the supporting bearings are calculated. Correlation formulas of calculation of concrete cars,
asymmetrical are recommended to rather median plane. The dynamic equations can be received from Lagrange's
alignment of the second sort modulated from vertical and oscillating motions of a formny shaft. Dynamic loadings are
defined from mathematical system the allowing modulated at some physical assumptions is characterized work of
cylindrical analogies.

Keywords: forme shaft , bearings, springs , modulation , correlation, generalized coordinates , potential energy
, the degree of freedom , stability , balance , dynamics of the process .

®opMHbIA Ban /1/ neyaTHOW MawMHbI U3-3a 60NbLIOIA YrN0BOW CKOPOCTW BpalleHUs, U HECUMMETPUUYHOTO
OTHOCWUTENbHOT0 LEeHTPa Macc NoAAepXMBawLMX NOAWMWMHUKOB, He PaBHOMEPHOW MMIOTHOCTM MO KOHCTPYKLWWU
CUMbLHO MOABEPXeH AUHAMUYECKUM Harpyskam (puc.l).

Puc.l. CTaHAAPTHbIN DOPMHbBIV LUAMHAP: BUA Cniepeaun u ¢ Topua.

OnpegeneHne ycTOMUYMBOCTM Bana B ero cpefjHeil BepTUKaAbHOW MIOCKOCTU MpoOBeAeM MNpU CAefyH L nx
nonyueHnsax: paboTa NoAWUNHUKOB Moaenupyetca npyxuHoi xectkoctu Clu C2 sec Bana Q, paccToAHUA OT LeHTpa
TaxecTu go oceit npyxun 11n 12 paguyc nnepuumn sana oTHocuTenLHoO ocn Bana p.

Kone6aHue Bana NpOUCXOAUT B BEPTUKANbHOM NIOCKOCTM OTHOCUTE/IbHO OCW MPOXOoAsLLeil yepes LLeHTp Mace,
TO CMCTEMa MOAY/MPYeTCs MaTeMaTUUYeCKN CUCTEMOM C JBYMS CTeNeHsAMU CBOGOAbI.

3a 0606lleHHbIE KOOpPAWHATLI /2/ NpuMeM BepTUKaNibHble Koneb6aHus ueHTpa Tsbkectu Q u yrnosbie
Kone6aHMsA; yron noBopoTa BOKPYT ocu, Npoxoasil e yepes Touky Q napannensHo ocam.

3a 0606l eHHbIe KOOPAUHATbI NPUMEM:

Z - BEpTUKasbHble NepeMeLLeHuns;
(p-yrnosbie konebaHus.

3anuwemMm KMHEeTUYECKYIO 3Hepruio:
10

1
T :éhz 2+-Jcp 2

Jg = —p2—momeHT uHepyum Bana.

MoTeHuManbHas 3HepPrus Bana CKNaAblBaeTCA M3 NOTEHLMANbLHOW 3HEPrUN CUMbI TSXKECTM U MOTEHUMANbHbIX
3Hepruii npyxwH, B Hawem cnydae, oauHakosoii xectkoctu C= Cl= C2, ogHako p[na pasrpaHuyeHus B
mMaTeMaTMUYecKMx pacuyeTax 0CTaBUM 40 KoHeuHbix pesynbTatos Clu C2.

M—M2+Trc—M2+nNa+n

Oewopmauus npyxunbl A pasen Z —Z1 =7 —pllc yuetom ctatuueckoii geopmauuun 6yaet hZ1l=fA+
7 — <t

Torpana =\CJa+z—Irp)2—\CHg

Ananoruuvo B =" (/ a+z —LP)2—1 Gfg

Takum o6pasom [1 Bceii cucTemMbl 0THOCUTENIBHO 06061 eHHBIX KoopanHaT (Z,p).
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dor

dt 0z

d oT orT o1l
==z, 5 = 0, 5 = (C1 + Cz)Z + (Czlz - Clll)(p =0.

at oz

1 1 1 1
= —QZ;C1(fA +z-1Lp) - ;C1fAZ+;C2(fA +z = 1p)? —;szBZ
B NOJ0KEHUE PABHOBECHS JIOLKHO OBITH

- T
gy el
Hatinem
ol
7m0 = [FQ+C(fatz-lLo)+C(fs+2z- lz¢)];i(()) ==Q+Cfa+Cofp
®=0 B
ol
30| =0 [FGLUatz- L)+ ClL(f+2—L@)lz=o = —CiLifa+ Clyfs
@ ;;% @=0

CremoBaTeIbHO, TAPAMCTPBI CHCTCMEI
{_Q +Cfat+Cfp=0

—CilLifat GlLfp=0
[IpeobpaszyeM NOTCHUHATBHYO SHSPTHIO.

1
N=(-Q+Cfa+Cfplz+ (—ClLfs+ Clfs)e +E(C1 +C)z* +

1
+(C L, = Cil)zep + E(Cﬂ% + G, 15)p?
—Q+Cf3+Cfp=0

YuuteBasg { Oy YHM
—ClLifa+ClLf=0 v

1 1
I = E(C1 +C)z* + (Gl — Gl )ze +E(C1l% + G l5)¢?
Sanuem ypasaeHus Jlarparmka I poga ans cucrembr 0000IICHHBIX KOOpAHHAT (Z, )
or _ on dar _or _ _on
9z oz’ dtde d¢ 09

J14 KasKA0ro YIeHA YPABHCHUS:
Q..

g
IMoacrasmsaa B ypasueHus Jlarpamka Il poga

%Z‘ + (€, +C)z+ (G, - Cl)e =0,

gpz‘ij +(GL - Gl)e + (Gl + Gz =0.
O06o03HaumM
a= (C1+C2)g b= (Calp—Cil1)g d= (c1lf+6l3)g
e ' Q ’ Q '
Z+az+bp =0,
Torma . b d
{(p + iz + =9 = 0.
HimeM pelneHue B BUIE:
z = Asin(kt + ¢€);
@ = Bsin(kt + ¢€)
TMoacrasaa B muh(hepeHIUATEHOC YPABHCHUC

(a—k*)A+bB=0 1)
b d
p—2A+(p—2—k2)B=0 )
Tak kak mpu TF000M HAPYIICHUH Y CTOHYHBOCTH
_2
B all=0 3)
p? p2
Packpoem onpenenmTens U NOJIyYuM:
4 d 5, ad—b?
k —(§+a)k +E =0 )
Paspemas OukBagpaTHOE YPABHEHHE ITOITY IHM:
2 - 1(4 (L4 g) — e
ki = 2(p2+a)+\/4 (p2+a) pe 3

k2—1<d+ ) 1<d+ )2 ad — b?
2_2p2 a 4\p? a p?
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Haligem oTHoweHnune amnnutyg A n B us (1, 2) /3/

At
n{= 51 «kr-a
(6)
Mm=—=
2 B, - a

Torpa o6uiee aHanMTUUeCcKoe pelleHne guddepeHuManbHbIX ypaBHEHUA 6yLeT MMeTb 3aKOHYEHHbI i BUS:
(z=n"sinfat +er) + n2B2sin(k2t + e2),
1p = Basin(k#t +el) + B2sin(k2t +e2) m
BblBO,qbl: Takum 06pa30|v|, nosly4eHoO BO3MOXXHOCTb aHalIMTUYECKOro pacyeta AUHaMUKN (h()pMHOFO Bana uns3
ero M3nYecKNX XxapakTepuUCcTUK U 3KCNyaTaLMOHHbIX YCTOBUIA.
[NaHHOe pelwleHue ANst NPYXWUH OAMHAKOBOW XXECTKOCTU (DMU3NYECKU U KOHCTPYKTUBHO CnpaBeAnMBbl, Torga
3anuncb pelleHnin Ha MHOTO ynpoLlaeTcs.
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YOK 621.865.8-85
EXPERIMENTAL SURVEY ON COOLING WATER PUMPS USED IN ENGINES

M. K Cerrahoglu, K.T.H., Sakarya universitesi Sakarya M. Y. Okulu, Typuusa, mkcerrah@ Sakarya.edu.tr.
2. A Xasap, K.).-M.H.,  [OLEHT, KTYM, PaKynbTeT  eCTEeCTBEHHbIX  Hayk, r. Bunwkek
e-mail: ealiyev@sakarya.edu.tr

The purpose of this article is to moling water pumps used in the vehicle engines are open vane type pumps.
One important difference of the open vane type pumps from the other pumps as its gp losses are high. Because; in these
kinds of pumps, the gap flow that pass through the horizontal gap on the open side of the gear distorts the main flow
and causes performance losses.

In this study; the performance characteristics and gap losses of the open-geared radial pumps, that are used to
pump the cooling water in engines, have been analysed in an experimental way.

In order to define the behaviour of open gear under zero gap range; the closed manifactured model of the same
gear has been tested. The findings indicate that as the gap range increases, gap losses increase as well. On the other
hand; an optimum gap range has been observed as well.

Keywords: pumps, moling water pumps, radial pumps, open gear
N3YUYEHWE NCMOJ/Ib3YEMbIX B MOTOPAX HACOCOB XO/10HOW BObl HA OMbITAX

M. K. Cerrahoglu, K.T.H., Sakarya universitesi Sakarya M. Y. Oknlu,Typuunsa, mkcerrah@ Sakarva.edu.tr.
3. A Xasap, k.¢p.M.H.goueHT, KTYM, ®akynbTeT ecTeCTBEHHbIX HayK,Bulukek e-mail:ealiyev@ sakarya.edu.tr

Hacocbl ¢ OTKPbITO/ N0NACcTbi0 - 3TO HacOCbl OXNaXAakLliei BoAbl, UCMONb3YEeMble B MEPEHOCHbIX MOTOpax,
oxnaxgparumecs XoNo04HOW BOAOMA

OTnnyawLwas 4acTb HacOCOB C OTKPbITOM nonacTbid OT APYFMX HAcoCcOB 3TO BbICOKOE o6pa3oBaHue NOTepb
oTBepcTUii. MOTOMY UTO B Hacocax TaKoro TMna NPOMeXyTOUYHOEe TeYeHMe, NPOXoAsLLee Yepe3 NOMNepeyYHy NoMoCTh B
OTKPbITOl YacTu Koneca, NPUBOAUT K MOPYe OCHOBHOTO TEYEHUA U SIBNAETCS NMPUUNHOW NoTepun 3 HeKTUBHOCTH.

B 3ToM wuccnefoBaHUM MpuM NOMOWM TeCcTOB 6GblIM M3y4yeHbl MNOTEPUM OTBEPCTUIA WM XapaKTepUCTUKWU
NPon3BOAUTENBHOCTU pajnaibHblX HACOCOB C OTKPbITOM IONacTblo, NCNOMb3yeMblX A1 KAYKU OXNaxAaemMoli BoAbl B
NepeHOCHbIX MOTOpax.

UT06bl ONpeaennMTb NOBEJEHME OTKPbITOro Koneca Npu HYNMBOM OTBEPCTUU 6Gblfla M3yyeHa MOLENb 3TOrO Xe
Kofieca, NPOU3BeLEHHOr0 6e3 NPOMEXYTKOB. Ha OCHOBe MOMYYEHHbIX faHHbIX 6blI0 OTMEYEHO YBENUYEHUE LWNPUHbI
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