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MOBYJIOBA 30BHIIIHBOI IIBUAKICHOI XAPAKTEPUCTUKHA
JAU3EJBHOI'O IBUT'YHA DONG FENG CY4102BZLQ

Y crarTri BH3Ha4YeHO KOe(IiUi€eHTH 3ale)XHOCTEH pI3HUMH MeToaaMmMu, NmoOyayBaHo rpadiku
3anexxHocted N.=f(n) 1 M,=f(n). Po3rnsHyTOo 4YOTHpPH METOAM PO3PaXyHKIB MOCTIHHHX
KOe(]IiIi€HTIB ampoKCHMYyOUYnUX piBHAHB popmynu JleiinepmaHa, MpomOHYEThCS CBi MeTon Ta
NPOBOAUTHCS TOPIBHSAHHS OTPUMaHHX pe3yJbTaTiB 3 MAacHOPTHHMH MJAaHHUMH JIBHUTyHa
DONG FENG CY4102BZLQ.

Kuro4oBi cy10Ba: 30BHIITHS MIBUAKICHA XapaKTEPUCTHKA, TOTYKHICTh, KPYTHHIH MOMEHT.

IlocranoBka mnpobGuaemu. OCHOBHI MapamMeTpu, LI0 XapaKTEpU3YIOTh JBUTYH, —
HOTYXHICTh Ne 1 KpyTHHH MOMEHT M. [l BU3HAUEHHS MOKAa3HMKIB TATOBO-IIBUIKICHUX
BJIACTUBOCTEH BAKJIMBO 3HATH HIBHIKICHI XapaKTEPUCTHKHU JABUTYHA aBTOMOOLIS. 30BHIIIHS
mBHaKIcHA xapakTepucTtrka (3LX) neuryHa moxke O0yTu BHpakeHa rpadiqyHOI0 3aJIEKHICTIO
30BHINIHIX TapaMeTpiB poOOTH ABUTYHA BiJl YaCTOTH 0OEPTAaHHS HOTO KOJIIHYACTOTO Baja MpH
MakcuManbHIN momaui mamuBa [1, ct. 131]. 3a momomororo 3IIX mpoBOAWTHCS OIIHKA
BIJIMOBITHOCTI THIYy JBUTYHa yMOBaM HOTrO 3acCTOCYBaHHS, BH3HAYAIOThCS IE€PEBard i
HEJI0JIIKM THUITY JIBUT'YHA.

IocranoBka 3agaui  pocaigkennsi. Ilmanyerscss  BU3HAUMTH — KOoeQilieHTH
3alIe)KHOCTEN PI3HUMHU MeTojamu, nmoOynyBaTu rpadiku 3anexxkHocteir N.=f(n) 1 M~f(n) 1
nepeBipuTy 30ir OTPUMAHMX Pe3yJbTATIB 3 MACIOPTHUMH JaHUMH ABUTYyHA. CTPYKTYpHY
CXeMy JOCHiIKeHHs 300pakeHo Ha puc. 1.

PesyabTtaTH jaochaimkenb. CyTHICTP TPOMOHOBAHOTO ABTOPAMH  JIOCIIIKEHHS
06aunTbcs B 3aMiHI ABUTyHa (00’€KTy ympaBiiHHs) Horo mMozaemno. CTaH 00’ €KTy 3aJaeTbes
M. i N. (¢a3oBumMu koopauHaTamMu 00’€KTa) Ta KEPYIOUUM MapaMeTpoM N — TOTOYHHM
3Ha4eHHs 4aCTOTU 00epTaHHS KOJIIHYACcTOro Baja JBUTYHA.

Cratuuny xapakrtepuctuky cucreMu 31X 13 ogqHuUM 30yprol0OYUM BILUIMBOM 33/1aMO Y
BUTJIS/AL KPUBOT 2-I0 HOPSIAKY

M,=c, +b,n+a,n’. (1)

Pucynok 1 — CtpykTypHa cxema JOCIHiKEHHS

[Iporpama «IDENT» [2, cr. 8], 3HaXoauTh HaWKpamie CcepeaHbOKBaIpaTUYHE
HaOMKeHHsT (YHKIIA JEKUTbKOX 3MIHHUX TmoniHomMamu Buny (1), BusHaueHHSIM
Koe(iIieHTIB PIBHAHHSA € 3aJa4er0 MapaMeTPUYHOI omTuMizarii. SIKmo cyma KBaapaTiB
BIIXWJICHb EKCIIEPHMMEHTAIIbHUX 3HAau€Hb BiJ] PO3paxoBaHUX Oyle OibpIIa 3a3HAuYEHOTO
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3HaUYCHHS M., TO TOpPANOK pIBHSAHHA Oyne miaBuieHO. OCKUIBKM HEOOXITHO TaKOX
Bu3HauuTu BuUriasa 3LIX piBHAHHS (HOTO CTPYKTYpy), TO BHKOPUCTAEMO CTPYKTYpHY
imeHTUdIKaIiI0.

n
_ 1 nacn doc\2
e=—) (™" —e”")
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)

OTpumaHi MOJIIHOMH 3a IOTIOMOT00 CTPYKTYPHOT ONTHMI3alii MatOTh BUIJISL:
M, =207,90+0,1458n—4,05-10"n", 3)
N,=-27+0,067n-9,5-10"°n", 4)

I'padiku nocmimkenoi aBropamu 311X MaroTh BUTIISAI.
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Pucynok 2 — I'padiku 31X, oTpumaHi METOIOM CTPYKTYpPHOT 11eHTH]iKamii

OcCkinbKM B po3paxyHKax BUKOPUCTOBYIOTbCS HACIOPTHI JaHI MOXMOKAa BU3HAUYEHHS
dopmu momiHoMy ckiamgae 1-107.

PosrnsiHemMo Meronu, SiKi paHille BUKOPUCTOBYBaJIUCH Ais BH3HaueHHd 31X Tta
MOPIBHAEMO 1X 3 OTPHMaHUMH aBTOPAMH pPe3yJIbTaTaMH Ta NACTIOPTHUMH JaHUMHU.

3anexHicTb Ne=f(n) anpokcumyerbcs KyOIYHMM TpHUWIEHOM 32 (OPMYIIOIO
Jletinepmana [3, cT. 27]

N, =N, (a(ni>+b<ni)2 —e(2), 5)

ny

ze Nemax — MAaKCUMaJIbHA TTOTYXKHICTH JIBUTYHA, KBT;
a, b, ¢ — mocTiitH1 Koe(ilieHTH JUIsI KOHKPETHOTO IBUTYHA;
NN — 9acToTa 00epTaHHS MPU MaKCHMaJIbHIi MOTY>KHOCTI JIBUTYHA, 00/XB;
N — MOTOYHE 3HAYEHHS YacTOTU 00epTaHHS KOJIHYACTOT0 Basia, 00/XB.

. 9550N,
BuxopucraBmm 3anexHICTh (5), Ta BpaxoBYIOYM, IO M, = ——, BU3HAYUMO
n
aHAJITHYHUHN BUpa3 3aexHoCcTi M ~=f(n)
n n
Me :MeN(a+b(n_)_c(n_)2)9 (6)

N N

ze MeNn — KpYTHUI MOMEHT IPpU MaKCUMaJbHIN MOTYKHOCTi, H'M.
Jisi  aHaJNITHYHOTO METOAY pO3PaxyHKY TATOBO-IIBHJAKICHHX  BIIACTHBOCTEH
3aJIeKHICTh KPYyTHOTO MOMEHTY BiJl YaCTOTU O0epTaHHS MPEJCTaBUMO Y BUIIISII
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2
M,=c, +b,n+a,n", @)
e cy=a-M,,
b, =b-—<,
ny
M, e . ..
a, =—c-—5— — NOCTiliHi Koe]ilieHTH.
n
N

3HadeHHs KOeQIIIE€HTIB ayy, by, Cv MOKHA BUSHAYUTH HACTYITHUMH METO/IAMH.
Sxmo 3anexHicte M=f(n) Bimoma, TO s pPO3paxyHKy KoedilieHTIB (yHKIIII,
CKOPHCTaEMOCS IHTEePHOJIAIiHOI0 Gopmyroro Jlarpanxa.

Koedinientu 3anexnocti (7) MOXHa TaK0X BU3HAUWTH, BHUPIIIYIOUH CHCTEMY 3 3-X
PiBHSHB:

2
min

M,. =c,+b,mn_. +a,n

min
_ 2
M, =c, +b,n, +a,ny

_ 2
M, .. =c,+b,m, +a,n,

B pa3i xomu 3anexHicte M ~f(n) He BigoMa, ane BIJOMO [Ba 3HAYCHHS i€l
XapaKTePUCTHKU: Memax, N 1 Men, Ny, SKI  3a3BUYald  TPHBOIATHCS B TEXHIUHIN
XapaKTePUCTHIIl IBUTYHA, TO KOE(ILli€HTH a, b 1 ¢ MO’KHA BUSHAYUTH HACTYITHUM YHHOM.

@opmyna (5) Mae 3arapHHUIA XapakTep, TOMY ii 3HaUYCHHs TIOBMHHI OyTH BIpHUMH B
TOYLI N=ny

N, . =N, (a+b-c).

emax

3BigKu
atb-c=1 (8)

Oynkuis M=f(n) Mae ekcTpeMyM B TOYIII h=ny;, TOOTO B Wil TOYII MOXigHA QYHKIT

M=f(n) nopiBHioe Hymto, T06T0 dM./dn=0. IIpoaudepenuiroBaBmm piBHIHHS (6) MO n,
3HAXOINMO

b- 2c(l) =0, ane n=ny n,= b.an . 9
c

ny

[TincTaBuBIIM 3HaUYEHHS Ny B (6) OTprMaeMO

2
Memax :MeN(a+b_)' (10)
4c

JIns ABUTYHIB, II0 HE MalOTh OOMEXyBaua 4acTOTH OOEpTaHHS, MPH N=nN MOBHHHA
BUKOHYBaTHCs piBHICTH dN/dn=0, 3BigKN

a+2b-3c=0. (11)
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1 Memax b
Bimnomenns —* =K,, Ha3WBaeThCcs KOEQIIIEHTOM MPHCTOCYBAHHS 32 KPYyTHHUM

eN

n .
MOMEHTOM, a —-=K, — Koe}illiecHTOM INPUCTOCYBaHHS 3a YaCTOTOKW OOEpTaHHs

n, ¢

KominHuyactoro Bamy [3, cr. 27]. 3nauenHs koedimieHtiB Ky, K, BU3HauaoTh 31aTHICTH
JIBUTYHA aBTOMATHYHO MPHCTOCOBYBATHCS JIO 3MIHM HaBaHTKEHHS 1 Jiama3oHy CTIAKOi
pobotu nBuryna. KpuBa Me~f(n) mMae MakcumyM mpu d9acTtoTi ny<ny. Ko n>ny, TO
30UTBIICHHS. HABAHTA)KEHHS HA JBUTYH BHKJIMKA€E 3HW)KCHHS N, M0 MMPU3BOAMTH JI0 3POCTAHHS
M., TOOTO ABUTYH aBTOMaTHYHO MPUCTOCOBYETHCA A0 3MIHM HaBaHTAKEHHsS. 3a3BUYaill IO
3IATHICTh OIHIOIOTH, KpiM KoedimienTiB Ky, K,, BeTmunHO0 3amacy KpyTHOr0O MOMEHTY M3
(%) [4, cT. 18]

M3 = (Memar/Me -1)-100 =(Kyr-1)100 (12)

Pospaxynxu 3a 1-m memooom. SIkumo 3anexHictb M~f(n) HEBiqOMa 1 HEMAE KOAHOI 3
JBOX TOYOK XapaKTepHUX TOUYOK (Memax, Nv 1 Men, NN), SKI 3a3BUYAN TPUBOISATHCS B
TEXHIUHIA XapaKTepUCTHI, TO Koe]ilieHTH a, b i ¢ BUBHAYAIOTHCS: sl AU3EIBHOTO JBUTYHA
a=0,5, b=1,5, c=1,0, nns xapOropaTopHoro nuryna a=b=c=1,0.

[Toninom 31X 3a nepumm MeTonoM Mae Buran: M, =150+0,16n-3,8- 107 n?

Tabmuus 1 — Pe3ynbraT po3paxyHkiB 3a 1 MmeTogom

1" meton HaCHOPTHI Toxubka
N, JaHl1
06/XB Nea Me: Ne7 Me; CNe, CMe,
kBT H'™m kBT H'™m kBT H'™m
1200 36,175 287,892 40,1 319,0 3,925 31,108
1400 | 44,000 | 300,143 | 495 336,0 5500 | 35,857
1600 51,825 309,331 57,0 343,0 5,175 33,669
1800 59,458 315,456 64,0 341,0 4,542 25,544
2000 66,706 318,519 70,0 336,0 3,294 17,481
2200 73,376 318,519 76,0 329,0 2,624 10,481
2400 | 79,277 | 315456 | 80,1 321,0 0,823 5,544
2600 84,216 309,331 84,5 312,0 0,284 2,669
2800 88,000 300,143 88,0 302,0 0,000 1,857
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Pucynok 3 — I'padiku 31X 3a mepmum MeTo1oM
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Pospaxynku 3a 2-m memooom. JInsi IBUTYHIB IO HE MalOTh OOMEXyBada, 3HAXOAUMO

[3, cT. 19]
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a:2—£:0,249,
M

3
(13)
b= 122,50,
M3

c=£:1,751.
M

3

[Noninom 31X 3a apyrum merogom mae urisin: M, =76+0,27n—-6,7- 107 n?

Tabnuus 2 — Pe3ynbraT po3paxyHKiB 3a 2 METOAOM

i TlacnioptHi
2" meTon P TloxubOka
e, JaHi
00/XB Ne, M., Ne, M., ENes eMe,
kBT H'm kBt H'm kBt H'm

200 37,704 | 300,061 | 40,1 | 3190 | 2396 | 18939
1400 | 46741 | 318,839 | 495 | 3360 | 2,759 | 17,161
1600 | 55.666 | 332,255 | 57,0 | 3430 | 1334 | 10,745
1800 | 64,142 | 340309 | 640 | 341,0 | 0,142 | 0691

2000 | 71,832 | 343,000 | 70,0 | 3360 | -1,832 | -7,000
2200 | 78,400 | 340329 | 76,0 | 3290 | -2,400 | -11329

2400 83,509 332,296 80,1 321,0 -3,409 -11,296
2600 86,821 318,901 84,5 312,0 -2,321 -6,901
2800 88,000 300,143 88,0 302,0 0,000 1,857

Pucynox 4 — I'padixu 31X 3a npyrum MeToomMm

Pospaxynxu 3a 3-m memooom. llum mMeromom koedimieHTH 3anexHOCT (7) MOXHA
BU3HAYUTH CYMICHUM BHpilIeHHSIM piBHAHb (6) 1 (7) abo oTpuMaTu pIlICHHS CUCTEMU
PIBHSHB:

. 2
M, =c, +b,n,+a,ny,
2
Memax =Cy +anM +a,n,, (14)

2a,n,, +b, =0.

Tpete piBHSAHHS CUCTEMHU OTPUMAHO JU(PEPEHIIIOBAHHAM 2-T0 PIBHAHHS 110 N B TOYIIL
n=ny;. Bupinryroun crisibHO PIBHSHHS 1IaHOT CUCTEMHU, OTPUMY€EMO:

M, ..—M
a, =- emax ¢2’N — _3.1075)
bM — ( emax e];/)nM — 0,095,
(my —ny)
M, —M,)n,
Cy = ]‘48"1ax _ ( emax eNZ)nM — 266,81
(ny —ny)

IMoninom 31X 3a Tperim MeTonoM Mae Burisin: M, = 266,81+0,0957—3- 107°n?
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Ta6muist 3 — Pe3ynbpTaTl po3paxyHKiB 3a 3 METOAOM
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3% merTox HaCHOPTHl IToxubka
N, JIaH1
00/xB Ne, M, N, M, €Ne» €Me»
kBt H'wm kBT H'wm kBT H'wm
1200 | 42,501 | 338238 | 40,1 3190 | -2,401 | -19.238
1400 50,108 341,810 49,5 336,0 -0,608 -5,810
1600 57,466 343,000 57,0 343,0 -0,466 0,000
1800 64,425 341,810 64,0 341,0 -0,425 -0,810
2000 70,835 338,238 70,0 336,0 -0,835 -2,238
2200 | 76,547 | 332,286 | 76,0 3290 | -0,547 | -3,286
2400 81,412 323,952 80,1 321,0 -1,312 -2,952
2600 85,279 313,238 84,5 312,0 -0,779 -1,238
2800 | 88,000 | 300,143 | 88,0 302,0 0,000 1,857
o 342,000 ’/
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Pucynox 5 — I'padixu 31IX 3a TpetiMm MeTo10M

Pospaxynxu 3a 4-m memooom. JIns BCIX THUIMIB ABUTYHIB MOXHA 3HAWTH MOCHIIOBHO
koedimienTu a, b i ¢ 1 miacTaBuTH B piBHAHHS (5) 1 (6)

- (16)
c= = =0,189,
(1=
ny ny

b=2¢(")=0,216,
Ny

a=1-b+c=0,973.

[Toninom 31X 3a yeTBepTuUM MeToAOM Mae Burisn: M, =290+0,024n—-7,5- 10°°n?,

Tabnuus 4 — Pe3ynbraT po3paxyHKiB 3a 4 METOAOM

4% meton HaCHOPTHI Toxubka
N, JaHl1
06/XB Nea Me: Ne7 Me; CNe, CMe,
kBT H'm kBT H'm kBT H'm
1200 38,879 309,409 40,1 319,0 1,221 9,591
1400 | 45486 | 310,278 | 495 336,0 4014 | 25722
1600 52,032 310,568 57,0 343,0 4,968 32,432
1800 58,482 310,278 64,0 341,0 5,518 30,722
2000 64,798 309,409 70,0 336,0 5,202 26,591
2200 70,944 307,961 76,0 329,0 5,056 21,039
2400 | 76,884 | 305,934 | 80,1 321,0 3216 | 15,066
2600 82,581 303,328 84,5 312,0 1,919 8,672
2800 88,000 300,143 88,0 302,0 0,000 1,857
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Pucynok 6 — I'padiku 311X 3a yeTBepTUM METOOM

Pesynbratn po3paxyHKiB 3a BCIMa YOTHPMa MeTOAaMU (POPMYyEMO y BUIIISAI TaOIHAIIb
1 —4, 6ynyemo 31X neuryHa (#a puc. 3 — 6) Ta HOplBHIO€MO iX 13 MACHOPTHIMU JJaHUMH.

Jist OIIIHKM TOYHOCTI METO/IIB PO3PaXOBYEMO HAaliMEHIII KBaApaTUYHI BIIXUICHHS 110
KO’KHOMY 3 HHX:

1 n
e==y¢ (17)
n i
Tabmurs 5 — HaliMeH1 kBagpaTUdHi BIAXUICHHS
ENe EMe
1 meTon 12,396 499,586
2 MEeTOoJ 4,587 125,013
3 meTon 1,095 48224
4 meTon 15,487 467,18

BucHoskn. IlpoananisyBaBuiy OTpUMaHi pe3yibTaTd, MOXHA BIA3HAYMTH, LIO JUIs
mapku gurysa DONG FENG CY4102BZLQ po3spaxyHkH, siKi IPOBE/ICHI 3alPOIIOHOBAHUM
aBTOpaMHM METOJIOM HaWOUIbII HaOMMKEHI 10 MAacHOpPTHUX JaHUX JBUTYHA. 3 paHile
BUKOPUCTOBYBaHHMX METOJIIB HaiOL1bpm HaOmmkeHnit € 3-ii meroa. Lle oOymoBiIeHO THM, 110
MIBUIKICHI XapaKTEPUCTUKH OTPUMYIOTh NMPU CTEHIOBHX BUIPOOYBaHHAX 1O CTaHIAPTHHUX
MeTouKax. PerimamenToBaHi Takoxx atMocdepHi yMoBH (aTMOC(hEpHHI THCK Ta TeMIiepaTypa
noBiTpst). ToMy 3anpornoHOBaHi aBTopamMu MOMHOMH M1 Ne MOXyTb OyTH BUKOPHCTaHHUMHU
1t mooyaosu 31X neuryna DONG FENG CY4102BZLQ.

Cnucox gitepatypu: 1. Cupoma B.I. OcHOBU KOHCTPYKIIii aBTOMOOUTIB: HaBuampHUit
nociOnuk. — K.: Apicreit, 2005. — 280 c. 2. Cmoyu P., Hsaxuenxo A.I'., Bvicoyxuii B.H.,
Cemuna JLII. CtpykrypHas uaeHtuduxamus // ABromatmka. — 1979. — Ne 1. — C.25.
3. Conmyc A.Il. ma in. Teopis ekcIUTyaTaIllliHUX BIACTUBOCTEH aBTOMOOUISI: HaBuanpHuit
nocionuk. — K.: Apicreit, 2006. — 176 c. 4. Jlumsunos A.C., @apodoun A.E. ABTOMOOWIIB:
Teopust sKCIUTyaTallMOHHBIX CBOMCTB. — M: MammHoctpoenue, 1984. — 272 c.
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IloOynoBa 30BHIIIHBLOI IIBHAKICHOI XapakTepucTHMku au3enabHoro asuryna DONG FENG
CY4102BZLQ /" M.B. Hmropmm, O.B.Oriii // Bicauk HTY «XIll». Cepis: ABTOMOOiIE- Ta
TpakTtopoOymyBaHHs. — X. : HTY «XIl», 2014. — Ne 8 (1051). — C.136-142. — bi6miorp.: 4 na3s. — ISSN 2078-
6840.

B cratee paccmartpmBaroTCS =~ YeTHIpE  METOAa  pPAcUYeTOB  IOCTOSIHHBIX  KOd()(HUIIMEHTOB
anMnpoKCUMUPYIONIMX yYpaBHeHUH Gopmysibl Jlelinepmana u MpoOBOAATCS] CPABHEHHUS TIOTYUYSHHBIX PE3YJIbTATOB C
nacnoptHeiMu JaHHbIMU ABUTatensi DONG FENG CY4102BZLQ.

KuaroueBbie cJioBa: BHEITHSS CKOPOCTHASI XapaKTEPUCTHUKA, MOIITHOCTb, KPY TSI MOMCHT.

Building of the external speed description of the diesel engine DONG FENG CY4102BZLQ /
N. V. Pidgornuy, A. V. Ogiy // Bulletin of NTU «KhPI». Series: Car- and tractorbuilding. — Kharkiv : NTU
«KhPI», 2014. — Ne 8 (1051). — P. 136-142. — Bibliogr.: 4. — ISSN 2078-6840.

The article examines the various modes of constant coefficient equations approximating formula
Leiderman and results are compared with the passport data engine DONG FENG CY4102BZLQ.

Keywords: external speed description, power, twisting moment.
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