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AxkmyanbHocmb uccnedosaHus obycrosneHa Heobxodumocmeto obecneyums 6onee aghchekmugHyro pabomy KuHeMamu4yeckol cXembl
CcmaHKa-kavanku. PeweHue a3moll npobnembi no3gonum ymydwums pabomy KUHEMamu4eckol CXeMbl C MOYKU 3PEHUST BO3HUKAIOWLX 8
HEM Ha2py30K U CHU3UMb MemasnioemMKocmb Ha3eMHO20 Npusoda CKBaXUHHO20 WMaH208020 Hacoca npu e20 NPOEKMUPOBaHUU.

Lenb: paspabomamsb u npednoxums MemoOUKY NPOEKMUPOBaHUST CMaHKa-Ka4anku npu e20 npou3godcmee U U320mossieHuU.
06wbekmsI. [peobpasyrowuli MexaHusM cmaHKoe-kadarnok npedcmassnisem cobol WapHUPHbIL YembipEX38€eHHbIl MeXaHU3M, 8binos-
HEHHBIL N0 CUMMEMPUYHOU U HECUMMEMPUYHOU KUHEMamu4eckuMm cxemam. [pu CUMMEMPUYHOL cxeme UeHmMpP 8palieHus Kpusowuna
Haxodumcs Ha npsMol, npoxodsiell Yepe3 ModKu, coomeemcmeyroujue KpaliHuM NOMOXEHUSIM COYNEHEHUsT wamyHa u 6anaHcupa. Bee
ocmanbHble Cryyau coomeemcmsylom HecUMMempPUYHOU cxeme. B Hacmoswee epems, 8 coomeemcmeuu ¢ umetowelicss Memodukol
npoeKmuposaHusi npeobpasyrowe20 MexaHuU3Ma CUMMEMPUYHOU CXeMbI, 8 ka4ecmee UCXOOHbIX OaHHbIX UCNOMb3Yom KUHeMamu4eckue
COOMHOWIEHUS % u ; — OmHoweHus paduyca Kpugowuna k dnuHe coomeememeeHHo 3adHe20 nneda banaHcupa u wamyHa. O6bekmom

uccnedosaHusi S8ISEMCH WapHUPHbIL MexaHu3M, npeobpasyowuli epawamensHoe OBUXeHUe 3nmekmpodgusamens 8 8038pamHoO-
nocmynamesibHoe 08UXeHUe moyKu nodseca Wmane.

MemodsI. bonee npednoymumenbHol U npakmuyHol cyumaemcs MemoOuka, No38oNISIWas NPOEKMUPo8amb MeXaHU3M no 3apaHee
3a0aHHbIM 8bIX00HbIM napamempam. [Tpu 3mom pekomeHAyemces Ucnonb3ogamb hapaMempsl, HenocpedcmeeHHO onpedensiujue Kak
mun KuHemamu4eckol cxembl npeobpasylowe2o MexaHuaMa, mak u e2o 2abapumHble pasmepbl. Cnedyem ommemums, Ymo He ece
Meopemuyecku pearbHbie MexaHu3Mbl Mo2ym bbimb npakmu4yecku ocywecmeumsl. [loamomy peanbHas obnacmb yarios  HECKOMbKO
yXKe meopemuyecku peasnbHol obracmu u domkHa onpedensmbCs ¢ y46moM KOHCMPyKmUBHbIX 0cobeHHocmell MexaHu3Ma (Hanpumep,
8 KpaliHe 611U3KOM K Kopnycy nonoxeHuu mpagepcsl He domkHa 3a0egamb Kopnyc pedykmopa, 8bicoma MexaHu3ma 00/mxHa bbimb ma-
Koll, YmobbI 8 HUXHEM NOMOXeEHUU nodeecka ycmbego2o Wmoka He 3adegana ycmbegoll canbHuUK, u 0p.). [ns ydobcmea nonb3o8aHusi
npednazaemoll Memodukol yenecoobpasHo UCKOMbIE 8enuYuHbI npedcmagume 8 npueedéHHom sude (8 onsx OnuHbI x00a).
Pesynbmamol. 1o nony4yeHHbIM hopMynam ¢ UCNOb308aHUEM OaHHbIX Kamarnoa08 pasHbiX oUPM 8bIHUCTEHbI NPUBEOEHHBIE 3HaYEHUS
KUHEMamuyecKux napamempos npeobpasyrouwjux MexaHuU3Mo8 pasfiuyHbIX KUHeMamuyeckux cxem. B pesynbmame nonyyaem, ymo eaba-
PUMHbIe pasmepsl npeobpasyruwieeo MexaHu3Ma OmeYecmeeHHbIX CMaHKo8-Kayanok cuMMempuyHol cxemsbl (OnuHa Ha 45...60 %, a
sbicoma — 25...30 %) meHbwe, Yem y 3apybexHbIX CmaHKo8-Kaqyanok HecummempuyHol cxembl. PaspabomanHas memoduka noseonsem
conocmasumb MEeXHUKO-3KCNTyamayUoHHbIe NoKa3amenu CMaHK0B-Ka4asoK, 8bINOMHEHHbIX NO Pa3NUYHbIM KUHEMamUYeCKUM CXeMam.
pednazaemas Memoduka npu onmumanbHOU hyHKUUU NOMOXeEHUS, npu Komopol OUHaMUYEeCKUe Hagpy3Ku Ha npueod MUHUMAIbHBI,
aghhekmusHoCcMb Pabombi CKBaXUHHOZ0 WMaH208020 HAcoca MakcuMarbHa, makum 0bpa3om No3eonsiem CHU3UMb MemanioeMKoCmb
CMaHKa-Ka4asnKu npu e2o NPOeKMuUposaHuU.

Kniouesnbie cnosa:

UembIpéx3eeHHbIll MexaHU3M, CUMMEMPUYHasT, HECUMMEMPUYHAS], KUHEMamuyYecKkasi, CXema, y2or1, pasmax.
Beepenue JIAI0T elie yroJ Ae3aKchana — yroi, o0pa3yemslii mojo-

JKEHUSIMHU L1aTYHA, COOTBETCTBYIOLMMH HAayaldy U KOHILY

[IpeoOpasyronmii MeXaHW3M CTaHKOB-Ka4yalloK Tpen-
XOJI0B BBEpX TOJIOBKH OanaHcupa.

CTaBseT cO0OM ITAPHUPHBIN YETHIPEX3BEHHBIH Mexa-

HHU3M, BBINOJIHCHHBINA 110 CI/IMMGT}Z)I/I‘IHOﬁ H HECHMMCT-
puyHoii kuHemaTtnueckuMm cxemam [1-3]. IIpu cummer-
PUYHOM CXeMe LIEHTp BpalleHHs KPUBOLIMIA HAXOMUTCH
Ha MpPAMOH, MPOXOIAUIEH 4Yepe3 TOUKH, COOTBETCTBYIO-
e KpaﬁHHM MOJIOKCHUAM COYJICHCHUA IIAaTyHa U Oa-
JaHcupa. Bce ocrampHBlE cllydam  COOTBETCTBYIOT
HECHMMETPUYHOHN CXEME.

B HacTosmiee Bpems, B COOTBETCTBHU C MMEOIIECHCS
METOJIMKOM MPOEKTHUPOBAHUS MPeoOpasyromero Mexa-
HHU3Ma CHMMGTpPI‘-IHOﬁ CXEMBI, B Ka4Y€CTBC HCXOIHBIX

r
HJaHHBIX HCIIOJB3YIOT KHHEMATUICCKUE COOTHOLICHUS K

r
nu T — OTHOIICHHUA paJuyCa KPHUBOIIHWIIA K JUIMHE COOT-

BETCTBEHHO 3a[HEr0 Iieya OajnaHcupa u ImaryHa [4-6].
[lpy TWpOEKTHPOBAaHHH MEXaHHW3Ma HECHMMETPHIHOM
CXEMBI, KpOME TIEPEUICICHHBIX BEIIIE MAapaMeTpoB, 3a-
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Bonee mpeamoutuTenbHON M NPaKTUYHOM CUUTAeTCs
METO/MKA, MO3BOJISIONIAs MPOCKTUPOBATH MEXAHU3M IO
3apaHee 3aJ[aHHBIM BBIXOAHBIM mMapameTpam. [Ipu atom
PEKOMEHJIyeTCs HCIIONb30BaTh MapaMeTpbl, HErocpen-
CTBEHHO ONpEIENSIONINE KaK THI KHHEMATHIECKOH cXe-
MBI TIPe00Pa3yIomero MeXaHnu3Ma, Tak u ero rabapuTHEIE
pasMepsl: yron pa3maxa OanaHcupa do U yroi ae3akcuana
0 [7-10]. Ha puc. 1 npencrasnen npeobpasyromiuii Me-
XaHU3M CTaHKa-kayanku. Uepes Touku B; u B, nposenena
OKPYKHOCTB € IEHTPOM B TOUKe (1 IPOM3BOJIBHBIM PajIi-
ycoM R. Jlrobas Touka 3TOH OKPYKHOCTH MOXKET pac-
CMAaTPHUBAThCs KaK TOYKA BPAIECHHS KPUBOIIUIIA CTAHKA-
kavanku. Coenuusst Touky C HpsAMBIME ¢ TOYKaMH Bj U
By, nonyuaem B1C=l+r u B,C=I-r, a yrom Mexmy 3TuMu
npsmpiva (£B1CBy=6) sBiseTcs yriom Je3akcuana
CTaHKA-KaYaJKH.
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Puc. 1. Pacuémnas cxema npeobpaszyroweco Mexanuzma CmaHKa-KayaiKu
Fig. 1. Design diagram of the pumping unit conversion mechanism

Takum o0pazoM, coeuHsA OOYI0 TOUKY OKPYKHO-
ctd pammycoM R ¢ Toukamu By u B, MOXHO TONy4UTH
npeoOpasylommid MEXaHU3M, HMEIOMHHA OJMHAKOBYIO
CTETeHb HEePaBHOMEPHOCTH X0[a M yToll pa3Maxa OalaH-
CUpa, HO pa3IdHbIe a0CONIOTHBIC ANKHBI AaTyHA U KPH-
BOLIMIIA W TrabapuTHele pasMepbl. J{eHCTBUTENBHO, Kak
BUJIHO U3 puc. 1,

(431632 = ¢B,DB, = -B1B, = 9). )

CrenoBatenbHO, HEHTP BPAIICHUS KPUBOIIMIMA CTaH-
KOB-Ka4aJlOK, MMCIONINX OJUHAKOBEIC CTENIEHh HEPABHO-
MEpPHOCTH X0/a (T. €. yroi #) u yron dy, nepemMeniaeTcs
TI0 OKPY>KHOCTH, TIPOXOAsmeH uepe3 Touku By u By, co-
OTBETCTBYIOLINC KpaﬁHHM TI0JIOKCHHUAM COCIUHCHUSA 11a-
TyHa ¢ OanaHCHpoM.

HazoBeM 3Ty OKpPY)KHOCTH OKPYXKHOCTBIO PaBHBIX
Je3akcuainoB. L[eHTp 3Toi OKpYXKHOCTM HAXOAUTCS Ha
OuccekTpuce yria pazMaxa OanaHcHpa: JUIi CTaHKOB-
KayuanoK C MOJOXHUTEIbHBIM J€3aKCHANOM — C MPOTUBO-
TIOJIOKHOW CTOPOHEI 110 OTHOWICHNUIO JTHUH B1B; oT omo-
pBI DanaHcupa, I CTAHKOB C OTPHIATENBHBIM JIC3aKCH-
aJIOM — CO CTOPOHBI OTOPEI HanaHcupa.

[TapaMeTpsl OKpY)XHOCTH PaBHBIX JIC3aKCHANOB TAKKE
OTPEIEIISFOTCS. TIPUHATHIME MCXOHBIME JlaHHbMHE [ 11-14].
[Mockombky yronm £B;0,B, siBnsieTcss LEHTPAIBHBIM yT-
JIOM 3TO OKPYKHOCTH, C y4eTOM paBeHCTBa (1) mmeem

£2B10:B, = 26. (2
Pamyc OKpyXKHOCTH paBHBIX J€3aKCHAJIOB MOXKHO

HaiiTn u3 TpeyroisHukoB OByB, u 0;B1B, no cnemyro-
et hopmyite ¢ yaetom 0603HaueHus (2):

sina—0
p— 2 .
R=K sin@’ (3)
TOTJ1a KOOPAMHATHI IEHTPa OKPYKHOCTH
. )
_ 8o _ sm(8+7) .
xO—Kcosz+Rc056—K pa )

¢, = 0.

KoopauHatel 1ieHTpa BpallleHHs KPUBOLIMIIOB CTaH-
KOB-Ka4aJIOK C OJMHAKOBBIM YIJIOM [€3aKCHala MOXKHO
BBIPA3UTh B IApaMETPHIECKON opme, yanuThiBas (4):

X, =%y — Rcos(6 + ¥);
y, = Rsin(6 + 1) }’ ©)

TAe Y — Yroil MeXIy TOJBIKHEIM paguycoM R
(B HampaBJIEHUH MPOTHB YACOBON CTPEIIKU) U €r0 UCXO/I-
HbIM nonioxkerneM O B;.

PaccrosiHue Mexy IEHTPOM BpalllgHHs] KPUBOLIUIA 1
OTOpol OaaHchpa 1Mo TOPU3OHTATN HA30BEM JUIMHOM, a
0 BEPTHKAIM — BBICOTOW MPEOOPa3yIoEero MeXaHu3Ma.
[Tpu sToM, Kak BHAHO U3 puc. 1, abcuucca U opauHATA
HeHTpa BpameHus (5) TpeacTaBisioT coOOH COOTBET-
CTBEHHO JUIMHY W BBICOTY MexaHu3Ma. U3 paBHOOepeH-
HBIX TpeyronbaukoB B101C u B,0;C noxyanm

l=2R cosgsin%;
(6)

.0 0+y (°
r=2Rsm;cosT.

U3 ypasuenuii (3) u (6) MOMyYNM BBIPAKEHHS NS
OTpE/eNICHNs KHHEMATHYECKUX COOTHOIIEHHIL:
80 0+

1 _ sm7 COST,
=,
K —
COS2
tge
r —
- 2.
E - 6+w ) > (7)
tg: 2
r
T_k
P L
K

[lomocHoe paccTosHHE (pacCTOSHHUE OT LIEHTpa Bpa-
IEHUs KPUBOILIKIIA 10 OMOPbI OajaHCcHpa) MOXKHO OIpe-
nemuth 13 Tpeyronpauka 00, C:

. I . 20
P on(03) 1+ e 2 sin 20 =) 8)
K sin @ sin? (9+670) 2 sin(6+670) '
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3Has 3HAYEHUS KUHEMATHYECKHX COOTHOmeHWH (7),
TI0 M3BECTHEIM (popMynaM [1] MOJKHO BEIYHCIUTE BCE He-
00XOMMMBIE YIJIBI MEXTY 3BEHBSAMH TPeoOpa3yroIIero
MEXaHM3Ma, a TaKkKe TepPeMeIeHNe, CKOPOCTh JIBUKEHHUS
U YCKOPEHHE TOUKHU MO/IBECa ITAHT CTaHKa-KayallKu.

Kak BuaHO u3 BepaxeHuit (6)—(8), ANMHBI 3BEHbEB U
UX COOTHOIICHHS 3aBUCST HE TONBKO OT MCXOMHBIX JaH-
HBIX, HO M OT mapameTpa . [l momydeHns peanbHBIX
MEXaHMU3MOB HYXKHO ONpEICINTh TPAHUYHBIC 3HAYCHHUS
mapameTpa { B 3aBUCHMOCTH OT NPHHATBIX HCXOIHBIX
JaHHBIX.

['panndHOe 3HAUCHNE MapaMeTpa i JEerKo HaXOIUTCS
13 yCIOBHUS CYIIECTBOBaHMS MexaHm3Mma [15] onpexnensem
o Gopmyae:

P<K+(l-71);
Poqgr ©
K 7K
C yuérom cuctem ypaHenuid (7) u (9) umeem
p 2 sina—0 sinE
-<1+—= (10)
K sin 6

Torna u3 coornomenuit (8) u (10) momyunm yciosue
CYIIECTBOBAHHS MEXaHH3Ma B BHJIC HEPABEHCTBA IO

dbopmyie:

sin % sin%
14 —4 &
sin §
sin(9+82—°) sinzi—0 sin‘sz—ocos(eﬂp)
ino YA -2 50 (1)
sin sin (9+7) 51n(9+7)

Pemrenne ypaBrenuns (11) mo3Bosiser ompeneuth 00-
JacTh YIIOB Y, 00YCIOBIEHHYIO YCIOBHEM IIOBOpAYNBAC-
MOCTH (CYILECTBOBaHHSI) MEXaHN3Ma, B CIIE/YIOIIEM BHJIE:

0 <1 <180°— (26 + &). (12)

Pemenne ypaBuenust (12) MoxxeT OBITh MOTYy4EHO M3
tpeyroneauka O1DB; (puc. 1), tak kak 20,B,D =
= £0,DB, = 0 + §/2. CrenoBareibHO, IICHTD BpAIICHHS
KpUBOLINIIA TEOPETUICCKU PCAIbHBIX MEXaHUM3MOB Haxo-
matcst Ha Jiyre B, CO OKpyHOCTH PaBHBIX JIE3aKCHATIOB.

Cremyer OTMETHTB, 9TO HE BCE TEOPETHYECKH peallb-
HBIE MEXaHU3MBbI MOTYT 6I)ITI> MPAKTUYCCKU OCYILICCTBU-
Mbl [16-19]. [ToatoMy peanbHas oOJacTh YITOB Y He-
CKOJIBKO Y€ TeopeTHueckd peanbHol obmactu (3) u
JOJDKHA OTPENENAThCSA ¢ Y4ETOM KOHCTPYKTHBHBIX OCO-
OeHHOCTEl MeXaHW3Ma (HampuMep, B KpaifHe OJIH3KOM K
KOpIYCY TOJIOKEHHH TPaBepChl HE JOJDKHA 3a/eBaTh
KOpITYC PeIyKTOopa, BHICOTA MEXaHN3Ma JI0JKHA OBITh Ta-
KOM, 4TOOBI B HIDKHEM TIOJNOKEHHUH TOJIBECKA YCTHEBOTO
IITOKA HE 3a/IeBalla YCTheBOM CATbHUK, 1 1p.) [20-22].

C y4€ToM 3TOr0 MOXKHO PEKOMEHIOBATH CIIEAYIONIYIO
00MacTh YIJIOB Y, OTYyYSHHYIO U3 COOTHOINEHHH (8), Co-
raacHo Gopmyie:

] ]
8y K:h

T T .
(T)max (T)min
HpeI[eJ'II)HI)Ie SHAYCHUA Y/ O6YCJ'IOBJ'ICHI)I MaKCHUMaJb-

HbBIM U MHUHUMQJIbHBIM 3HAYCHHSAMH KHHEMAaTHYeCKOTO
cootromenus Ifl. C yuéToM KOHCTPYKTHBHBIX OCOOCHHO-

< arctg[

(13)

arctg [
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CcTeil KHHEMATHIECKUX M TMHAMHYCCKHX XapaKTCPUCTHK,
a TAKKe MCXOMs U3 JOITOJNETHErO OIBITA MPOEKTHPOBA-
HUS ¥ 3KCIUTyaTallii CTAHKOB-Kavyalok u Gpopmydsl (13),
PEKOMEH/yeTCsl HCIIONB30BaTh CIEAYIOUME COOTHOIIe-

HUsA:
T r
- ul\- .
1/ max 1/ min

Takum o0Opaszom, peanbHast 00IacTh 3HAYCHHH IMapa-
MeTpa C y4eToM cooTHoleHud (14) ompenensercs mpu
MPUHATHIX KOHCTPYKTHBHBIX OTPAHHYCHUSX TOJIBKO YyT-
JIOM JIe3aKCHana Mo CIeAYIONEMY HEPaBEHCTBY:

(14)

6\ _#6 ]
arctg (Z,Stg;) < %w < arctg (Sth). (15)
60

=
z 5 Ymax
s =
ga
z0 40
o =
o V
o = .
s I Ymin
3 X .
2 F 20
s 0 o
o E % 20
d s
23
Z &
g
% 2 >
g =

o
58 o
> 5 10

Yron gesakcuana cTaHKa-Kavanku , rpag.

Puc. 2. 3asucumocmys yena y om yeaa oezakcuaia 6 cman-
Ka-Kauanku

Fig. 2. Dependence of the angle y on the disaxial angle 9 of
the pumping unit

AHanu3 MokasbIBaeT, YTO TPAHUYHBIC JIMHUU 00JIaCTH
YIJI0B (PHC. 2) MOTYT OBITh ANMPOKCHMUPOBAHBI IPOCTOM
¥ yI00HO! TMHEHHOH 3aBHCHMOCTBIO COTJIACHO HEepaBeH-
CTBY TI0 hopmyue:

15 <2<37s, (16)

U3 KOTOPOIi BHITEKAET COOTHOWEHHE Y - =257 . .

3afaBasch Pa3NUYHbIMU 3HAYEHUSIMHU ¥ B YKa3aHHBIX
npenenax (15) u (16), mo dpopmynam (7), (8) MOXKHO BbI-
YUCIIUTh COOTBETCTBYIONINE 3HAYCHHUS KUHEMATHYECKHX
MapamMeTpoB MpeoOpa3yloIero MeXaHH3Ma CTaHKOB-
Ka4anok, HMEIONINX OJMHAKOBbIE YTkl OanaHCHpa U cTe-
TMIeHb HEPaBHOMEPHOCTU XOJa, HO OTIMYAIOLIUXCA [JIH-
HOW 3BECHBLEB, TA0APUTHBIMU pa3MepaMu M MaccoM, U 3a-
TEM, CpaBHMBAas KHHEMATHUYECKHE W JMHAMHYECKUE Xa-
PaKTEpUCTHKH, BBIOPATh HauOoliee KOMMAKTHBIA Mexa-
HHU3M.

Juia ynobcTBa MoJb30BaHUS MpeUIaraeMoi MeTo.u-
KOH 11eeco00pa3Ho NCKOMBIC BEMUYUHEI TIPEACTABUTH B
TpUBEIEHHOM BHjIE (B TOJSX MIMHEL Xona) [23-25]. To-
r7a 3ajHee miedo OamaHcupa K, pajauyc KpuBOIIMIA Iy,
nnuHy matysa lo, montocHoe paccrosaue Py, mmuny Lo u
BBICOTY Hy mpeoOpa3yromero MexaHu3mMa MOXKHO OTpe-
JEIUTB TI0 CIICTYIOMIM (hOopMyam:
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1
K=—;
o
O
sin—ocosﬂ
— 2 2,
T 7
o cos;
sm—osinw
l _ 2 2,
0= T
o sin;
)
[ 6 & '
sin(9+7°) sin270 sin70cos(€+¢)
0 8o sin 6 sin2(9+%0) sin(9+52—0) ’
6 &
sin(0+70)—sin7ocos(6+lp)
Ly = - ;
8o sin 6
sinﬁ—osin(0+1/))
— 2
Hy=—"——"

8gsin@
,}:[J'ISI OIy4YCHUS a0CONMIOTHOH JUTMHBI 3BEHBEB I
000K JIHHBI XOJa CTaHKA-KaJaJIKH JIaHHBIC, MOJIYYCH-

S
Heie 1o Qopmynam (17), cnemyer yMHOXaTh Ha ﬁ
1

(3mech Sp — JUIMHA X0/1a TOYKM TTojBeca IuTaHr, M; Kj —
nepeaHee miedo OanaHcupa).

Ilo mony4eHHBIM hOpPMyJIaM C HCTIONb30BAHHEM JIaH-
HBIX KaTajJOroB PasHbIX (PMPM BBIYKMCIIEHBI IPUBEIEHHbIE
3HAYeHWs] KMHEMATHYCCKUX IMapaMeTpoB mpeobpasyro-

3akntoyeHue

Kax BuzHO, rabapuTHBIE pa3Mepbl MpeoOpasyromero
MEXaHH3Ma OTEUECTBEHHBIX CTAaHKOB-Ka4alOK CHMMeET-
puuHOit cxemsl (mmHa Ha 45...60 %, a BbIcOTa Ha
25...30 %) MeHblIe, YeM Yy 3apyOEKHBIX CTaHKOB-
Ka4aJ0K HECUMMETPHYHOM cxeMsbl. Pa3paboTanHas MeTo-
mka ¢ yuéroM Qopmyn (17) mo3BosiseT COMOCTAaBUTH
TEXHHUKO-3KCIUTyaTal[HOHHBIE ~ TIOKA3aTeld  CTaHKOB-
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METHODOLOGY OF DESIGNING THE TRANSFORMING MECHANISM PUMPING UNIT

Marat Ya. Khabibullin,
m-hab@mail.ru

Ufa State Petroleum Technological University, branch in Oktyabrsky,
54a, Devonskaya avenue, Oktyabrsky, 452607, Russia.

The relevance of the research is caused by the need to ensure more efficient operation of the kinematic scheme of the pumping unit. The
solution to this problem will improve the operation of the kinematic scheme from the point of view of the loads arising in it and reduce the
metal consumption of the surface drive of the sucker rod pump during its design.

The main aim of the research is to develop and propose a methodology for designing pumping unit during its production and manufacture.
Objects. The converting mechanism of the pumping units is a hinged four-link mechanism made according to symmetrical and asymmet-
rical kinematic schemes. With a symmetrical scheme, the center of rotation of the crank is on a straight line passing through the points cor-
responding to the extreme positions of the articulation of the connecting rod and the balance bar. All other cases correspond to an unbal-
anced scheme. At present, in accordance with the existing design technique of the symmetrical circuit converting mechanism, the kinematic ra-
tios r/K and r/l are used as the initial data - the ratio of the crank radius to the length of the rear arm of the balancer and the connecting
rod, respectively. The object of research is a hinge mechanism that converts the rotational motion of an electric motor into a reciprocating
motion of the suspension point of the rods.

Methods. The technique that allows you to design a mechanism according to predetermined output parameters is more preferable and
practical. At the same time, it is recommended to use parameters that directly determine both the type of the kinematic diagram of the con-
verting mechanism and its overall dimensions. It should be noted that not all theoretically real mechanisms can be practically feasible.
Therefore, the real area of angles y is somewhat narrower than the theoretical real area and should be determined taking into account the
design features of the mechanism (for example, in an extremely close position to the body, the traverse should not touch the gearbox
housing, the height of the mechanism should be such that in the lower position the suspension of the wellhead rod does not touch the
wellhead oil seal, etc.). For convenience of using the proposed method, it is advisable to present the sought values in the given form (in
fractions of the stroke length).

Results. According to the formulas obtained, using the data from catalogs of different companies, the reduced values of the kinematic pa-
rameters of the converting mechanisms of various kinematic schemes are calculated. As a result, we find that the overall dimensions of the
converting mechanism of domestic pumping units of a symmetrical scheme (length by 45...60 %, and height by 25...30 %) are smaller than
those of foreign pumping units of an asymmetrical scheme. The developed technique makes it possible to compare the technical and op-
erational indicators of pumping units made according to various kinematic schemes. The proposed technique with the optimal position
function, at which the dynamic loads on the drive are minimal, the efficiency of the downhole sucker rod pump is maximal, makes it possi-
ble to reduce the metal consumption of the pumping unit during its design.

Key words:
Four-link mechanism, symmetrical, asymmetrical, kinematic, scheme, angle, span.
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