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MOJAEJIOBAHHA KOHCTPYKTUBHO-TEXHOJIOTTYHUX
ITAPAMETPIB IIACI JIITAKA

En Recently, the relation of some countries in the world has become aggravated.
The situation in eastern Ukraine can be considered as an example. Therefore, there
is a task to design and manufacture the cargo aircraft that will be adapted to the
specified circumstances (AN-178), but it is not feasible in very short term. One of
the ways to solve this problem is to improve the existing cargo aircraft (its chassis
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and chassis options) and to improve its use in the particular conditions.

As it is known, it is expedient to use the fixed chassis on planes for small
speeds and load-carrying capacity increase (due to the absense of a niche under the
chassis). The performed calculations show that the aircraft does not bear the large
losses of Cy (o) and Cy (o) in the case of the fixed chassis installing. There are no
recommendations regarding the design and construction of the aircraft chassis. Ex-
isting techniques and programs for the design and technological parameters model-
ling of the chassis and its fairing do not give a picture for the exact achievement of
the set model conditions and generally, they are are not solved.

Having analyzed the dependencies of K /,/C,(a)for each profile, it was

concluded that the NACA profile 643612 behaves best at C, =0...0,8, which

corresponds to the value of the lifting force in most flight modes of the AN-140
and it can be used for chassis fairing .

As a result of the performed research, it was determined that the modelling of
the chassis flange is appropriate for this airplane and has minimally negative af-
fects for aerodynamic qualities. Four aerodynamic profiles have been analyzed,
their geometric parameters have been selected. For the formation of the fairing
longitudinal projection the best aerodynamic profile is selected. The construction
of a folding chassis unit justifies the feasibility of using CAD COMPASS-3D spe-
cifically for this type of modelling.

Ru PaccmarpuBaercs 3amaya MOJICTUPOBAHUS U U3TOTOBIICHHS TPY30BBIX CaMoJie-
TOB. A, IMEHHO, €T0 IIaCCH U MapaMeTPOB IIACCH.

Kak u3BecTHO M3 IMTEpaTyphl, A MAJIBIX CKOPOCTEH U YBEITHUCHHE IPYy30I10-
IBEMHOCTH (3a CYET HEHCIOIb30BAaHMsI HUIIHU IO IIACCH) HA CaMOJIeTax IeJIecoo-
Opa3Hee UCIONB30BaTh (pUuKkcHpoBaHHOE I1accu. [IpoBesieHHbIE pacyeThl MOKa3al,
yro 6onbiue norepu Cy (o) u Cy () camoner, Ipu ycTaHOBKE Ha HEro (UKCUPO-
BaHHOTI'O IIIaCCH, HE HECET.

[Ipoanamusuposas 3apucumoctu K / ,/Cy(oc) IS KaKI0ro Tpoduias Obil

cnenan BbBOJ, uro npopmis NACA 643612 Benmer cebs myyiie IpH
C,=0...0,8,ur0 cooTsercTByer 3HAUCHNAM KOI(UIMEHTA TOTBEMHOH CHIIBI

npu OOJBIIMHCTBE peXUMOB mojera camoiera AH-140 u ero MOXHO HCHOJIB30-
BaTh JJi1 00TEeKaTess 111acCH.

B pe3ynbTare BBINOIHEHHOIO HUCCIIEAOBAHUS ObUIO ONpPEIENeHO, YTO MOJAETH-
poBaHMe oOTeKaTesl IaccH 1eJIecCo000pa3Ho sl JTaHHOTO caMoJieTa U MUHUMallb-
HO HETaTUBHO BJIMSET HA €r0 adpoJuHamMuueckue kadectsa. [Ipoananusuposansl 4
a’poIMHaMUYeCKUX Mpoduiu, noaodpaHo UX reoMeTpuueckue napamerpsl. s
(dbopMHpOBaHUs NMPOJOIBHON NMPOEKIMKU OOTeKaTens U30paH JIydluid 1Mo a’poju-
HaAMHWYECKHUM ITOKa3aTeIIsIM HpOCbI/IJ'IB. HOCTpoeHI/IeM COCTaBJICHNU €IUMHUIIBI ITaCCHU
obocHoBaHa 1enecoodbpaznocts ucnonabzoBanus CAIIP KOMITAC-3D koHKpeTHO
AJI JaHHOI'O TUIla MOACIIUPOBAHU.

Beryn

OpmHuM 13 IPOTPECUBHUX CYYACHHX MIISXIB PO3POOKH aBialliitHOT TEXHIKU
€ MAX1], 0 CIUPAETHCS HE TUTHKU Ha CTBOPEHHS MPUHITMIIOBO HOBHX 3pPa3KiB, a
i Monu@ikaliio BXe ICHYIOUHX. Y TaKOMy BHIMAJKY AOCATAlOThCS €(EeKTHUBHI
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pE3yNbTaTH 3a AOBOJI KOPOTKi TepMiaH. [le 0coOIMBO BasKIIMBO, HATIPUKIIA, TTi]T
Yac JO0OMPAIfOBAHHS BICHKOBHUX JIITaKiB B YMOBAaxX, HAOJMKEHUX 10 BOEHHOTO
ctany. OkpecneHa npo0jaemMaTika MeBHOIO MIpOIO aKTyajbHa HUHI U Y KpaiHu.

SIx BimOMO 13 JiTEpaTypH, sl MAIUX MIBUAKOCTEN Ta 301IbIIICHHS BaHTa-
KOTI’ €EMHOCTI (32 paxyHOK HEBHKOPHCTAHHS HIIII 1] 11aci) Ha JiiTakax JoIli-
JBHIIIE BUKOPUCTOBYBaTH (ikcoBane mmaci [1]. [IpoBeneni po3paxyHKH MoKasa-

v, 1o Benukux Brpat C, (o) Ta C, (o) miTak, y pasi BCTaHOBIEHHS Ha HBOTO

dikcoBaHoro 1mIaci, He Hece [2]. V mitepaTypi peKOMEH/aIii CTOCOBHO TPOESK-
TyBaHHS 1 KOHCTPYIOBaHHS IIaci JiiTaka Ta oro oOTiuHuKa HeMae [3]. IcHyroui
METOJIMKH 1 MIPOTPAMH JIJISI MOJICITIOBAHHSI KOHCTPYKTUBHO- TEXHOJIOTIYHUX ITa-
pameTpiB IIaci Ta oro oOTIYHMKA HE JAI0Th KAPTUHH JJII TOYHOTO TOCSTHEHHS
MOCTaBJICHUX YMOB MOJIC/TIOBAHHS Ta y LIJIOMY HE € BUpileHuMHu [4-6].

ITocTanoBka 3agaui

MeTor cTaTTi € CTBOPEHHS KOMII'IOTEPHOI MOJIEdl KOHCTPYKTHUBHO-
TEXHOJIOTIYHUX MapaMeTpiB IIacl BAaHTaXKHOTO JIITaKa, 30KpeMa OOTIYHMK IIaci
JUTSL IEKUIbKOX BapiaHTiB. JlOCTIAUTH Ta MOPIBHATH X, PO3POOUTH pEKOMEH AT
II0JI0 MPOBEJAEHHS MOJCIIFOBAHHS.

OOpaHHs JiTaKa Ta THUIY IIACI HA OCHOBI BiKe iCHYIOUMX IIPOBEJIeHHUX
aepoAUHAMIYHHUX JOCJIi/IKEHb

I[Tim gac mpoeKkTyBaHHS Ta MOJICTIOBAaHHI KOHCTPYKTHBHO-TE€OMETPUIHUX
napaMeTpiB I1aci OJHIEI0 31 CKIAIOBUX, SIKI BIUIMBAIOTh HA PO3MIIIEHHS HOTO
eJIEMEHTIB € 00TIYHMK 11aci. ToMy #oro miadip € akTyaqTbHUM JUIsl TOJAJIBIINX
po3paxyHkiB. J{is mocmimkens Oymo obpano mitak AH-140, ockiibku BiH Haii-
Kpallle BiATIOBIA€ 3aIaHUM KPUTEPISIM.

Jlns mociimkeHHss oOpaHo JIBa TUITM KOMIIOHYBAaHHS II1aci: KIIACHYHY CXe-
My Ta (pikcoBaHe miaci.

Ak Bigomo 13 diTepaTypu, OOTIYHHK IAci JOINIJILHO BCTAHOBIIIOBATH Ha
JiTak 13 Kpeicepchkoro mBUAKICTIO moHaa 500 km/ron. OCKUIBKK IMIBUIKICTh
IIPOEKTOBAHOTO JIITAKa CIIBMA/IA€ 13 3a3HAYEHOI0, TO OYJIO PO3IIIIHYTO Ta JAOCHI-
JIKEHO BIUTMB (p1IKCOBAHOTO I1aC1 HA JIITAK y MOPIBHSAHHI 13 0230BOI0 MOJIEITIO.

Byno npoanaiizoBaHo pe3ysbTaTH aepoAMHAMIYHUX PO3PaxXyHKiB, BUKO-
HaHMUX Ha 0a3l CTBOPEHUX TOHKOCTIHHMX MOJIEJIEH JTiTakiB, Ta MPOBEIACHUX 32
JIOTIOMOT'OI0 TIPOTPaMHOT0 KOMILIeKcy PanSim 3a BXiIHUX MmapaMeTpiB, SKi OTH-
CYIOTh OUIBIIICTD PEKUMIB MOJIBOTY JIITaKa, TAKUX SIK HAO1p BUCOTH, Kpencepchb-
KW TOJIT Ta 3HUKCHHS.

i pexxuMu xapakTepHu3ylOThcsl KyTaMu aTaku Big —5° mo 15°. Byno Bi-

syamisoano sanexuicte 3uauenb C, (o) i C,(a) (puc.1) Ta 3HaueHHs

K/, /Cy (o) (pwmc. 2) BiINOBIAHO IS KOKHOT i3 MOJIEIIEH.
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Puc. 1. 3anexuicts suadens C, (o) (1iBopyu) ta C, () (mpaBopyu) Bin
KYTIB aTaku JJig 000X Mojieseit

Takum yMHOM, MOKEMO TIPUUTH 10 BUCHOBKY, 1110 JOCSITHYTO TTOKa3HUKIB,
K1 XapaKTepU3yloTh HOBY MOJIEIb 13 OOTIYHUKOM 1 CTIMKOIO IMaci TipIIMX He
Ou1bI HIXK Ha 5%, MOPIBHIHO 3 0a30BOI0 MoAeII0. ToMy moOy10Ba yI0CKOHA-
JIEHOT'O OOTIYHHMKA IIacl JJI JAaHOIO JIITaKa € JOILJILHOIO.

Po3paxyHoKk reoMeTpMYHHMX apaMeTpPiB OOTIYHMKA i CTIMKM mIACH

[Tepia 13 mozeneit maci OyayBanach 3a HACTYITHUM MOPSIKOM:

—  MOJEIIOEMO OOTIYHUK 1 CTIMKY IIaci, Tak, mo0 miomna Mijiento ix ¢ro3ens-
KIB 3aiuinanachk ojHakoBoro. IIlisixom monanemioro madopy 0cAraeMo
npuOJIM3HO PIBHUX 3HAUEHBb MOJOBHH MiJEIbHHUX TUIONI 000X Moxaeneit Sl i
S2 (puc. 3);

— migOupaemMo ITOBXKUHY OOTIYHHMKA Ta CTIMKHU I1aci 3rigHO 3 GOPMYJIIOO

(= K\/g , MpUUHABIINA A =4, OCKUIbKH B1JIOMO, III0 HAMMEHIITUN TTOKa3HUK
KoedirieHTa 1060BOT0 OMOPY OTPUMYEMO CaMe 3a TAKOTO 3HAYCHHS,

— BuOMpaeMo npodiab OOTIYHUK 1 CTIMKH 1IACl, CIIUPAIOYMCh HA MPUHIHUII 10-
CSITHEHHSI MAaKCUMAJIbHOTO BIATSATHEHHS MOMEHTY 3pUBY IOTOKY 13 KpHJIa,
MpOaHali3yBallld KiIbKa JaMIHapU30BaHUX MPOPLIIB, SIKI XapaKTepU3yIOTh-
Cs LI€I0 BIIACTUBICTIO.
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Puc. 2. I'padik 3anexnocteit K/ \ ny (o) mBoOx mozenei

Ipoanamizysasmm 3anexuocti K /,/C (o) mms koxworo mpodiro

(puc. 4) 6yno 3pobneHo BUCHOBOK, 110 mpodiib NACA 643612 nmoBoguth cebe
Haiikpauie y pasi C, =0...0,8, mwo Bianosizae 3HaYCHHIM KOoe]ili€HTa miiio-

MHOT CHJIM MiJl Yac OIbIIOCTI pexuMiB monboTy Jitaka AH-140 1 iforo MoxHa
BUKOPUCTOBYBATH JJI1 OOTIYHMKA I1ACI.

VY nanomy BHMAAKy OIip CTIAKH IIaci BBAXKAEMO HECYTTEBUM IOPIBHIHO
13 OIIOPOM BCHOTO JIITaKa, TOMY JIJII HHOTO MPUUHATO 3BUYAWHUN CUMETPUUHUN

npodins NACA 0010.

IooynoBa 3D-moaesi 00TiYHUK HA OCHOBI NMigIOpaHUX Ta po3paxoBa-
HHUX IapaMeTpiB

Ha6ip monepeunux nepepisis, 3a sikumu dopmysanacs 3D-mozaens, Oyay-
BaBCsl, BUXOJIAYH 13 HEOOX1THOT MIJIEIBHOI IUIOIII PO3paXxOBaHOTO MPODIIIO 1, 5K
HACII0K, MOMEPEYHOro nepepizy OOTIYHMKA Ta JBOX 1HIIMX MPOEKI[IH: y MIIaHI 1
TIOB3/IOBXHBOT (pHC. 5).

Buxoasuu 13 TppoX mpoekuiid oO0TiyHMKa 00paHo 12 #oro momnepeyHux
nepepiziB, AKi MalwTh nepeaatd GopMmy OOTIYHMKA Ta 3a0€3MEUUTH TUIABHICTD
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nepexoly MK IMMHU niepepizamu. Ha ocHOB1 po3MipiB MmonepeyHux nepepisiB Ta
BiJICTaHEH Mi>K MOKHA CTBOPUTH Komil toTepHy 3D-Mozens o0TigHMKA.

Puc. 3. I1inGip po3mipiB 0OTIYHMKA 1 CTIWKH IaCi, BUXOIAYH 13 PIBHOCTI
MiJIETTBHUX TUTOI (PIO3EIISHKY MOJIeTei
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Puc. 5. Tpu npoexkiiii o0TIYHUKA, IO TPOCKTYETHCS

3a monomororw CAITP KOMITIAC-3D noGynoBaHo JOTOMIXHI TUIOIIUHH,
napajiebHl OTIOPHIH, Ha BU3HAYCHUX 3a3/1aJI€T1/Ib BIICTAHAX B OMOPHOI. Y HUX
po3MiieHo 12 ecki3iB, 0 BIAMOBIAAIOTh KOKHOMY MOMEPEYHOMY Iepepizy 00-
Tiyauka. [lo mux mepepizax copMOBaHO MOBEPXHIO, KA MA€ BUTIIA OOTIYHH-
ka. ToMy 3MOJIeThbOBaHO TaK, 1110 JBa MEPIINX Mepepi3u 3’ €MHYIOTHCS BEPXHBOIO
Ta HWKHBOIO TOBEPXHSIMH, BU3HAYalOUW HOCOK OOTiyHWKA. [[71s HaoYHOCTI
CKOMIIOHOBAaHO KOJIECO y OOTIYHUKY, BHXOASYU 13 TPbOX HOTO MPOEKIIii
(puc. 5). Oxpemo Oyno 3moaensoBano oopane koneco KT-544 950x350, sike, y
CBOIO UEPTY, CKJIATA€THCS 13 BTYJIKH Ta MOKPUIIKH.

[Ticnst mpoBeIeHUX PO3PAXYHKIB Ta KOMIT FOTEPHOTO MOJICITFOBAHHS MA€EMO

HarJsAHy KIHUEBY CKJIaJaHy oauHuLio oOTiuHumka maci AH-140 13 xomnecom
KT-54 (puc. 6).

Puc. 6. OOTIYHMK 1IACI 3 KOJIECOM
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BucHoBkn

3a pe3ynbTaTaMy BUKOHAHOTO JOCIIKEHHS BU3HAUEHO, [0 MOJICITIOBAH-
Hs OOTIYHHKA IIAcCi € JOUUIBHUM JIJIS JaHOTO JIiTaKa Ta MIHIMAJIbHO HETAaTUBHO
BIUTMBAE Ha oro aepoauHamiuHi sKocTi. [IpoananizoBaHo 4 aepoauHAMIUHUX
npodil, miaidpaHo iX reoMeTpuyuHi napaMmerpu. s popMyBaHHS 10310BKHBOT
MPOEKIIii OOTIYHHMKA OOpaHO HaWKpallui 3a aepoJUHAMIYHUMHU ITOKa3HHWKaMU
npodinas. [TodynoBor0 cKitagaHoi OAUHUII I1acl OOTPYHTOBAHO JOILUIBHICTh BU-
kopuctanHs CAITP KOMITAC-3D koHKpeTHO AJ1sl JaHOTO TUITY MOJICJIFOBaHHS.
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