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Kuga daudzpaipju dzendrpstas prnests jaudas
merisana

Juris Cimanskis, Janis Kokatsatvian Maritime Academy

Kopsavilkums. Darba tiek izpetita kuga dzenarpstas parnestas
jaudas merisanas iefce. § ierice dod iespju paaugstinat
merTjumu kvalit ati un precizitati. Tas tiek sasniegts adejadi, ka
informacija par varpstas deformaciju tiek iegata nerotgjoSos,
korpusa iemontetos adapteros. Vismaz divi korpud iemontetie
adapteri kontakte ar uz varpstas virsmas garenass virzied pret
minétiem adapteriem nostiprinatam zZImem nemelaniski,
piemeram, elektroniski vai optiski, un genere impulsa sigralu.
Impulsa signali no adapteriem tiek dititi uz registracijas ierici.
Registracijas ierice nosaka laiku starp jebkura impulsa sigala
priekSgjo vai aizmugurgjo fronti, impulsa signalu priek3ejas vai
aizmugurejas frontes savstargjo laika novirzi, varpstas rotacijas
atrumu, tangencialos spriegumus ¥@rpsta un varpstas parnesto
jaudu.

Atdegas vardi: kugis, enegetiska
parnesta jauda, jaudas n&risanas ielarta.

iekarta, dzenvarpsta,

|. KUGA ENERGOIEKARTA AR DZENVARPSTU

Kuga energoiefrta ar vienu dzensivi (1.att.) satur:
— galveno dzigju G Dz ,
— dzenwrpstu, kas sa&t no vaisikiem posmiem,
— dzenskavi.

Dzenwarpsta sagv no vaikiem posmiem, kuri savstagjp
savienoti ar atloku sagiem. Dazi dzemarpstas posmi varib
savienoti ar elagju sajgu E (l.att). Apsekotaj
energoiekrta galvenais dzigjs tieSi savienots ar dzensgki,
nesatur reduktoru. Dzensies rofcijas frekvence saltr ar
galvera  dzirgja  klokvarpstas  raicijas
Energoiekrtas ekspluacijas laila tiek noteikta galven
dzirgja jauda. Jaudas noteikSanas metodes iaddsz tai

frekvenci.

skaifi nosakot dzerarpstas sadrpes laki. Sawrpes lakis
dod iespju noteikt \arpstas griezes momentu, kas ir
nepiecieSamsavpstas prnests jaudas noteikSanai [1].

Kugu energoiekrtas plasi tiek pielietots arpes @arnests
jaudas rariSanas pgemiens [ 2] . Bda papémiera informacija
par \arpstas deforicijam iedist no vaiikam, uz \arpstas
nostipriratam, rogjosam detdam - uz \arpstas piestiprifita
adaptera, kurs @na \varpstas deforaciju, analoga-ciparu
parveido@ja un raidtaja, kas @rraida infornaciju no rotjoSas
varpstas uz korpus izvietotu reistracijas iefici. Parraidot
informacijas no ro%jo3as varpstas uz réstracijas iefci, rodas
traugjumi. Tas samazina &miSanas kvaliti. Uz varpstas
nostiprirata dewja gabaiti ir ierobezoti, kas samazina
varpstas defor@cijas nerjumu precizitti.

Darta tiek izskaits paemiens, kas dod iesfu paaugstiat
merjjumu kvali@iti un preciziiti. Tas tiek sasniegtadejdi,
ka informacija par Warpstas deforaciju tiek iedita
nerogjosos, korpus iemonttos adapteros; unA, (1.att.).
Vismaz divi korpud iemonttie adapteri kontakt ar uz
varpstas virsmas garenass virzigiet mirgtajiem adapteriem
nostipriratam zimém nemehniski, piengram, elektroniski vai
optiski, un geneg impulsa sigalu. Impulsu sigali no
adapteriem tiek ®iti uz registracijas ierici. Registracijas
ierice nosaka laiku starp jebkura impulsa sigrpriek$jo vai
aizmugugjo fronti, impulsu sigalu priekEjas vai
aizmugugjas frontes savstagp laika novirzi, \arpstas
rotacijas atrumu, tangenaios spriegumus arpsé un \arpstas
parnesto jaudu.
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1.att. lga daudzpadpju dzenvrpsta
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2.att. ¥psta ar elagju safigu
virzas gar to. Adapteris 4 nemtiski, piengram, elektroniski
[I. DZENVARPSTAAR PASTAVIGU KERSGRIEZUMU vai optiski kontalkd ar Zzmi 7 un geneg impulsu sigalu 9

Piedivatas \arpstas prnesfis jaudas r@riSanas pgmienu (3.att._), karﬁ_r zime 7 \_/irz‘l_s gar t(_)' ImP_UISL_J Sigii 8 un 9 t_iek
realizz sekojosi (2.att. un 3.att.). Korgud uzsidita rogjosa padoti uz réistracijas iefci 5. Resistracijas iefce 5 rala laika

varpsta 2. Uz grpstas 2 virsmas nostipfita zime 6 viras gar 2PStada sigralu 8 un 9 informciju sekojosi. Tiek noteikts
adapteri 3. #me 7 viras gar adapteri 4. Adapteris 3IauksT [s] starp jebkura impulsa sigla 8 vai 9 priek§o vai

nemelniski, piengram, elektroniski vai optiski kontaktar ~21ZMUYUEjo fronti. 2.att. mistais laiks T [s] pasdits starp
Zimi 6 un genet impulsu sigalu 8 (3.att.), karer zime 6 SI9rEla 8 prieksjo fronti.
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3.att. Adapteyanettie impulsu sigali
Varpstas 2 raicijasatrumse [rad/s]
Roftejosas drpstas sadrpes lekis A0 [rad]
w=2" (1) M
: 5
T AG = 1 ©)
o _ _ G-I
Varpstas apgriezienu skaits rata n [apgr/min] p
no3C® ) kur
o | [m] — atilums starp #Tmém 8 un 9 (2.att.),

G [Pa] — varpstas lides modulis,
Registracijas iefce 5 nosaka impulsu sigin 8 un 9 priek&as I, [m*] —varpstas §ersgriezuma pakais inerces moments.
vai aizmugugjas frontes savstagp laika novirzi. 3. att.
pamdita impulsu sighlu 8 un 9 priek§as frontes laika
novirze T, [s]. Saji gadjuma lenkis 0 [rad] starp priek§as
frontes impulsu sigilu 8 un 9 novirzi vieadojas

Ja warpsta satur elagfu sajigu 10 (2.att.), tad repsas
varpstas sadrpes lekis A0 [rad]

M -
27T ©) Al = G-I
0 = 1
T

+ M-k (5a)

P

kur k [rad/Nm] - elasiga sajiga 10 palavibas koeficients

So leki var izteikt sekojosi

(4) Varpstas griezes momeriis [Nm]
49:490 + AG;
AO-G-I (6)
M = p
K =
o | + G1_-k
0o [rad] — sakotrgjais Zmju 8 un 9 savstagpas novirzes p
lenkis, varpstai rotjot bez slodzes vai pie negfiSas
varpstas. Tangencilais spriegums varpst

AO [rad] — griezes momentdM izsauktais ra@josas
varpstas sadrpes lekis.
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oM (7) AOy =M 2
W G-I 5
p p
kur W, [m? — varpstas Kersgriezuma pakrais pretesbas |
moments. AQn =M n
Varpstas prnest jauda P [W] tiek noteikta, sareizinot G-I n
vienlaiagi izmerito varpstas @rpes momentu un ratijas P
atrumu
@8) kur _ .
P=M -w. I, b ... k - dzenvdrpstas pafpju garumi, m,
I, , b .. L - dzendrpstas pafpju &kérsgriezuma
polarais inerces moments.
lll. DAUDZPAKAPJUDZENVARPSTA Kugu enepgtiskajas ielartas dzenarpstu savienojumos tiek

Varpstas griezes moments M def@rmdzenwrpstas pielietoti daZda tipa sajgi. 4. att. paidits atloku sajgs, kurs
posmus, nodroSinagrtu montzu. Normaliztajas konstrukcis viena
skravju vai tapu d& urbumos ielgota, otra dim nav ieigota.

4.att. Dzengrpsta ar atloku sagju

4
Y d N
A-A Y
U =
7 7NN BN
7 NN W
' A

5.att. Dzarpsta ar zobu saju
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6.att. Dzerarpsta ar elagjo sajigu

5. att. paidits dzentrpstas savienojums ar zobu &aj.
Zobu sajigus lieto liela @rpes momenta gopneSanai. Zobu
profils evolvente, to forma garenvirziéntaisnstira vai
mucveida, stargaulas un apvalka zobiem ir palidita sgle.

Sajigi standartizti, tos iz\elas Ec varpstas diametra, bet

parbauda rpe.
6. att. paidita dzendrpsta ar elagju sajigu. Elasigie
sajigi kompens nelielus vrpstas prvietojumus. Elasgo

sajigu priekSrotha saidzinagjuma ar stingajiem ir: samazina

triecienus, samazinaérpes swrstibu ampliidu un noers
svarstibu rezonansi.
Dzenwrpstas elagga safiga E (1.att.) s@rpes lakis

AQE:M-k

kurk - elastga sajiga pakavibas koeficients

Sumnarais dzengrpstas defordcijas lepkis starp adapteriem
3un 4 (2.att.)

ZA€=M(GI1 +GI2 +...+G’|‘ + k) 9)
T 12 Ton
No vieradojuma (9) sa&rpes moments
B > A0
M= | | (10)
( 1 4 2 + k)

Tangendilais spriegums varpstas posmos

T, = M T
9=
Wp2

M

pl

- M

n
an

(11)

i

kur
Wpl p2

Skérsgriezuma pakais pretesbas moments.

. an - dzenvdrpstas pakpju

Galvers dzirgja jauda tiek noteikta atbilstoSi (8).
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Juris Cimanskis, Janis Kokars. Ship many-stage progller shaft power meteri

The works offers the method of measuring technigpegifically, for measuring shaft transferred pote means of multiplication of shaft torsion mornand
rotational speed both gauged during operatiorhigtbpic is developed device which can measurespow the shaft of the engine. The ship propeheftdine
consists from different parts which are joined bg tonnecting clutch. The shaft parts are diffesegtion. The connection of shaft are done by wiffejoints.
In this topic the research cover the joints wittoisgy gear connection and flexible connection. le ghip power plant under research the main engine i
connected with propeller shaft directly withoutageln such a case the rotation speed of engiegusl to rotation of the ship propeller. During #regine
running it is necessary to control the power ofieagn regular basis. One of the methods of cdimtgpimain engine power is method of measuring pfepe
shaft turning deviation. The purpose is to incremsasurement accuracy. Shaft deformation dateoidded by immovable adapters and installed in-no
rotary housing . At least two adapters and, b@&istalled in housing 1, are in non-mechanical upeg. either electronically or optical, with redexly to them
aligned and fixed marks on top of a shaft in wajoagitudinal axis. Generated impulse signal a@sdransmitted to recording device by adaptersl .afhe
recording device determines both time and itsat®n between whatever impulses and of eithevded or back front, shaft rotation speed , tangéstresses
in the shaft and shaft transferred power

IOpuc IMnmanckuc, SAnuc Kokape. U3MepeHne MOIIHOCTH MHOTOCTYIEHYATOI0 CYJ0BOT0 BAJIONPOBOAA

B pabote paccMaTpuBaeTcs yCTPOHCTBO Il M3MEPEHHUSI MOILIHOCTH, HEPEeIaBaeMoi CyJIOBBIM IPeOHBIM BaJONPOBOIOM. BanonpoBoa COCTOUT U3 OTAEIBHBIX
Y4JacTKOB, KOTOpBIE MEXKIY COEIHHEHBI co00H My(hTamu. PaccMOTpeHBI Balbl MOCTOSHHOTO H IIEPEMEHHOTO IOHepedHoro cedeHus. CoelUHEHHE BajoB
OCYIIECTBIACTCS Pa3IUYHBIMH MyhTamu. B paboTe paccMOTpeHBI KOHCTPYKIMHU JKECTKOH My(Thl, My(hTHl ¢ 3yO4aTbIM COSOHHEHHEM H My(THI C yIPYTHM
coequHeHHeM. B paccmaTpuBaemoii cynoBaoil SHEProyCTaHOBKE IVIABHBIM JBUraTelb COETHHEH HEMOCPEICTBEHHO C BaJONpPOBOJOM Oe3 penykropa. B atom
Cllydae 9acTOTa BpAIIEHUS ITAaBHOTO [BHTATeNs COBHAZacT C YacTOTOM BpalieHus IpeOHOTO BHHTA. Bo BpeMs JKcIUTyaTanuH IIOCTOSIHHO HEOOXOIMMO
OIpe/IeNATh MOIMHOCTh TJIaBHOTO Apuratens. OXHMM M3 METONOB ONPECTCHUs MOIMHOCTH TJIABHOTO JBUTATeNs SBISCTCS H3MEPEHHE yria CKPyYMBAHHS
IpeOHOro BaJIONpPOBOAA. YCTPOICTBO AaeT BO3MOKHOCTh TOBBICHTh KaUECTBO M TOYHOCTh M3MEPEHMS. DTO JJOCTUraeTcs TeM, 4To HHdopmauus o gepopmMarun
BaJIONPOBOJIAa TIOCTYNAET OT HEBPAILIAIOIIMXCsl, BMOHTUPOBAHHBIX B Kopnyce aaTdyukoB. Ilo kpaiiHeli Mepe aBa, BMOHTHPOBaHHbIE B KOpIyce JaTUYHKH,
KOHTaKTUPYIOT C NPUKPEIUICHHBIMM Ha MOBEPXHOCTH Bajla BAOJb NPOAOIbHOM OCH METKaMH HE MEXaHWYECKH, HalpHMep, JICKTPOHHO WM ONTUYECKH, U
TeHEepUPYIOT UMITYNIbCHBIH curHan. MMmyabcHbINH CHIHAN OT AaTYMKOB MOJAETCS Ha PETMCTPUPYIOLIee YCTPOHCTBO. Peructpupyromiee ycTpoHCTBO ONpenenser
BpeMs MEXJy NEpeAHUM U 3aJHUM (POHTOM JIFOOOr0 CHTrHaia, B3aUMHOE BPEMEHOE CMEIICHHE MEKY MMITYJIbCHBIMU CHTHAJaMH, YaCTOTy BpalllCHHE Balla,
TAHTCHCHAJIbHBIE HANPSKEHHsA B Bajle M MOLIHOCTb, NEPEAaBAcMyI0 BajoM. PaccMOTpeHBI Bajbl IOCTOSHHOTO M IEPEMEHHOTO IOMNEPEYHOTO CEYEHHS.
CoenuHeHHE BalOB OCYIIECTBILIETCS Pa3IMYHBIMH Mydramu. B paboTe paccMOTpeHBI KOHCTPYKIHUH JKECTKOH My(ThI, My()TEI ¢ 3yO4aTbIM COCOHHEHHEM H
My(]TBI ¢ YIPYrUM COCANHEHHEM.
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