Use these approximate equations, we can
draw various coefficient curves in Matlab.
From these figure, we can compare curves of
nine different geometry setups, and analysis.
Andtheresultswillbecomparedwitheach other.
Then we can clearly see that axial and vertical
position of canard wing difference how to
influence the longitudinal stability.

After compare and analysis, we get some

conclusions, which shown in following:

a) Growing of axial distance (L) and vertical
distance (H) of forewing can slightly increase the

, but this difference is very small.

b) Difference of axial distance (L) and
vertical distance (H) slightly influence the
induced drag coefficient.

C) Use least square method, we obtain the
approximate equation of induced drag
coefficient, which is shown above. Thus, the
value of depends on , and
Growing of Axial distance (L) and vertical
distance (H) of forewing can slightly increase the

, but slightly decrease the .

d) Growing of axial distance (L) will slightly
increase the . Growing of vertical distance (H)
will slightly decrease the . But effect that
produced is very small.

e) Growing of axial distance (L) and vertical
distance (H) of forewing will decrease the value
of angle of attack, which is when lift coefficient
equal zero.

f) Growing of axial distance (L) and vertical
distance (H) of forewing also will decrease the
value of angle of attack, which is when induced
drag coefficient equal zero.

2) Growing of axial distance (L) will
increase the value of angle of attack, which is
when pitching moment coefficient equal zero.
Contrary to this, growing of vertical distance (H)
will decrease this angle of attack.

h) There are huge difference of , when we
change front canard wing axially. Higher valye
of axial distance (L) will make value of
smaller. On the other hand, influence of vertica
distance (H) changes is very small. Higher value
of vertical distance () can make value of
slightly greater, but these changes is very small.
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Figure 2 Result of  and
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Expanded polypropylene as engineering material has essential advantages. It allows to
produce details of low density. That feature allows to achieve high strength and rigidity for weight
unit. Expanded polypropylene details have high strength comparing with other foam plastics.
Breaking strength 1,58 megapascal by details of 40 kg/m’ density was shown in tests.

BCneHEeHHbIH  MOJNMNPONUNEH  Kak
KOHCTPYKLIMOHHBIM ~ MaTepHal — oOnafaer
pSIOM  CYIIECTBEHHBIX TPEHMYINCCTB MO
CpaBHEHMIO C paHee MNPUMEHSBIINMUCS
nommmepaMu. OCHOBHO!I €ro 0coGEeHHOCTH
ABIIETC YPE3BBIYAMHO HM3Kasg IIOTHOCTH
W3lennii U3 HErO, HAXOJAAIIAsCcs B AWarna3oHe
20-110 Kkr/M’, W CBs3aHHas ¢ SYEHCTOM
CTPYKTYpOW CTPOEHHSA rpaHy
TOJMTIPOTINIIEHA. Taxas TUIOTHOCTD
N03BOJISET MNOJYyYaTb NEFKME M3LNENUT C
GoJIBIION JKECTKOCTBIO M IIPOYHOCTBIO Ha
eIUHULLY MAacCEL XKécTtrocTh
MpONOPIMOHANIBHA KyOy TONIIMHBI HETalu,
T.6. YBEIMUEHNE TOIIIUHEL BIBOE MMPUBOANUT K
YBENMYEHMIO JKECTKOCTH B BOCEMb pas.
CHIDKEHUE IUIOTHOCTU IO3BOJIET MOJYyYaTh
Gonee TOJCTBIE AETaNW TIPH CHWXKEHWH WX
Maccel, 9TO ABJISETCA aAKTYaJIbHBIM IS
TPaHCTIOPTHEIX CHCTEM. bnaromaps HW3KOU
miotHoctn  BIIIT  cram  mepcnexkTWBHBIM
MaTepuanoM Jnsi M3rOTOBIEHMS Pa3fIuyHbIX
W3EANIA AN TpaHCMOpTa BMECTO JETaNCH M3
MOHOJIUTHBIX MTOJIUMEPOB.

B ocHOBe CTpoeHHsS BCIIEHEHHBIX
NONMMMEPOB JIEXKUT Ta30BBIA CTPYKTYpPHBIA
SNIEMEHT, KOTOPBIA SBISIETCS CTaTUYECKU
YCpeIHEHHOM MOJMENBI0 IPOCTPAHCTBEHHOM
CTPYKTYPBI, COCTOSIIEH W3 Ta30BOM TOJIOCTH
(aehiku) w e€ cTeHOK, W p&bep. Do —
llEMEHTapHas €AVHNLIA Mmarepnara,
ColepiKamiasi Ta3oByl0 M TBEpAYIO a3y,

KOTOpas  MOBTOpsieTcs  BHYTpH  0oOBEMa
MaTepuasa ¢ BLICOKOH CTENeHblo MopsaKa U B
HTOTe dopmupyet MaKpOCTPYKTYpY

BCIICHEHHOro monuMepa. DOpMEI  TazoBBIX
CTPYKTYPHBIX 3JIEMEHTOB MOTYT OBITh OJIN3KU
K dQopmMe cdep W  HEmpaBHIBHBIX
MHOTOTpaHHHMKOB. B HCXOJHOM COCTOSTHUH
BCIICHEHHEBIW  TTONWTIPOTIMNIEH HAXOJWTCS B
BUfe TpaHyn, ¢opma KOTOpeIX OJsiM3ka K
bopme wapor gmamerpom 1,54  mwM.
IosepxHocTs rpamynm npencrasnser coboit
TOHKYIO  TIIEHKY n3 MOHOJIMTHOIO
nonunponuiena, a BHYTpPEHHEe
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NpOCTPAHCTBO
CTPYKTYPHBIMH
HOJIOCTH

3aMnoJHEeHO

JJIEMEHTAMH,
3aIl0JTHEHBI aTMoc(epHBIM
BO3IYXOM. I'panyne UMEIOT
IIPEUMYLICCTBEHHO 3aKPBITOSTYCHCTYIO
CTPYKTYpY, T.€. CTCHKH SYeeK HeNpepHIBHEL, a
WX TTOJIOCTH HE COOBMIAN0TCS APYT C APYTOM.

bonpmmHCcTBO  cymiecTByOmmx B
HaCTOosIee BpEMS BCIIEHEHHBIX MIACTMACC HeE
06nagarT MOCTATOYHOM KOHCTPYKIMOHHOM
NpoOYHOCTHIO. MX JocTuraemass npoyHOCTh
3HAYUTENBHO HIDKE MPOYHOCTH MOHOJHTHEIX
moiuMepos. Ho wm3menus W3 BCIEHEHHOTO
HOJTUIPOTIHIICHA c 3aKpHITOSTUEUCTO I
CTPYKTypoli o0nafaloT cymiecTBeHHO GoJee
BBEICOKOHW IPOYHOCTBIO U KECTKOCTBIO, YTO
OOCTUTaeTcsi KaKk CBOMCTBAaMH  CaMoOro
MaTepuaiia, TaKk W METOJOM  €ro
TPOU3BOJICTRA. B TonpATTHHCKOM
TOCYJapCTBEHHOM  YHWBEPCUTETE BEAYTCA
HACCIIENOBAHNS CBOWCTB 171631 (S 1717 SN *
BCIIEHEHHOrO MOJMMpONWIeHa U paspaboTka
METOAOB WX MPOU3BOJACTBA. by npoBeeHbI
WCTBITAaHUsT  00pa3loB € IUIOTHOCTBIO
CTpYKTYphI 30 Kr/M® 1 40 KI/M’, ONyUeHHbIE
nyTéM TepMobapuyuecKoi 006paboTKu.
[Tpounocts Ha pa3peiB coctaBmia 0,6 u 1,58
MIla cOOTBETCTBEHHO, B TO BpeMs Kak
NPOYHOCTh Ha pa3peiB 00pa3lioB W3 OPYruX
BCIIEHEHHBIX TTaCTMAacc cocTaBwia He Gosee
0,17 MIla. HanpsoxeHue CxaThs COCTaBHIIO
0,23 MIIa npu oTHOCHTENbHO# AedopMarium
25 %, mnpuuem paspymeHus obpasua He
MPOUCXOJNT,  YTO  CBUAETENLCTBYET O
BBICOKMX  YIOPYTHX U AeMI(HPYIOMHX
CBOMCTBAaX BCIEHEHHOTO IIOJHUIPONHJICHA, O
CTIIOCOOHOCTH BEIIEP>KHMBATh yaapHbIe
Harpy3ku 6e3 pa3pyleHus.

HocTurHyThle (QU3MKO-MEXaHUIECKHE
CBOWCTBA WICCIIEMyeMOTO MaTepuasia Co3JaroT
HOBBIE  BO3MOXXHOCTM  TIO  TIPUMEHEHWIO
JIETKNX W CBEPXJIETKUX MaTepralioB TIpH
TNPOM3BOJICTBE  JIETATENIBHBIX  aIapaToB.
IMpounocts B 0,5 MIla obecnieunBaer
JOCTATOUHYIO SKCIUTyaTalMOHHYIO NPOYHOCTh

rasoBbIMH
ra3o0BEbIC



UL W3TOTOBJICHMs IOYIIEK aBUALIMOHHBIX
Kpecesl, DJeMEHTOB MOKPHITUH M OOUIMBKH
UHTEpbEpa, TEIUIO- U 3BYKOM3OJLALIMOHHBIX
TaHenei. ITpumenenne NETKNX 4]

CBEPXJIETKUX MATepUaIOB IO3BOJIAET CHU3MTE
Maccy mgemmsi 10 80%, MO cpaBHeHHIO ¢
MOHOJIUTHBIM IIOJIUMEPOM

HCIOJIb30BAHUE KOMIIbIOTEPHbBIX MOJEJIEA ITIPOCTPAHCBEHHBIX
PASMEPHBIX IEITEM 1 METOJA BUPTYAJIBHBIX CbOPOK JIJIS1 ITIOBBIIIIEHNA
HNPOU3BOANTEJLHOCTH MOHTAYKHBIX OITEPAITAM

© 2012 Cubupckuit B.B, Hotuaesa C.K.

JloHcKo# rocyJapcTBEHHBIN TeXHUUECKUN YHUBEpcUTET, PocToB-Ha-JIony

USING COMPUTER MODELS SPATIAL DIMENSION CHAINS AND DATABASE OF
VIRTUAL ASSEMBLIES FOR IMPROVEMENT OF ASSEMBLY OPERATIONS
PERFORMANCE

© 2012 Sibirsky V.V., Chotchaeva S.K.

DonStateTechnicalUniversity, Rostov-on-Don

The coupled three dimensional chains defining the precision parameters of assembly was
built for the mounting of power plant on the helicopter’s airframe. For the assembled structure the
dimensional forward and inverse problems were stated and numerical algorithm of its resolving was
developed. Considering as the “grey box” the 3D dimensional chain with known architecture but
unknown sizes of each parts we created the database of the virtual assemblies which was used to
find the assembly — analog, and further to the synthesis of one step setting of the moving
compensators at mounting of the real world aggregate.

COopka, 4BnssCb  3aBEPLUAIOLIUM
3TAnoM H3rOTOBJIEHWUs W3NS, ONpeAenseT
ero KaJecTBO, SKCIUTYaTalHOHHEIE
noKazaTend, a ee TpPYyOOeMKOCTh B
3HAYUTETBHOM CTETeHH OMpeAenseT obue
3aTpaThl, CBf3aHHbIE C  M3TOTOBJICHUEM
u3genus. Hanpumep, B aBuactpoennu Ao 40%
n Oonee obmied TPYAOEMKOCTH TPUXOANTCS
Ha cbOopky. CHOXHOCTP  aBHAIMOHHBIX
KOHCTPYKIWH, naetajiel W y3j0B, OGonbmioe
YUCJI0O pPazbEMOB W CTHLIKOB, Oa3MpoBaHMe
KOTOpBIX 3aJjaH0 B TIPOCTPAHCTBE W 4acCTO

NPUBA3aHO K  CIOXHBIM  TMOBEPXHOCTSAM,
OTNMYAIOT WX OT  W3eNuii  obIero
MallFHOCTpOeHUss.  Manas  cepuiHOCTB

U3TOTOBNCHUS M3ICHUN aBUACTPOCHUS HE
BCErJa MO3BOJIIET MCIOJIB30BAaTh TOYHYIO M
MPOU3BOAUTEIIBHYIO OCHACTKY. B ToXe BpeMs
TpeOOBaHNS K TOYHOCTM W  KAYECTBY
VI3TOTOBJIEHWS  JUKTYIOTCS  HEOOXOAMMO
HAIE)KHOCTBI0 M TaKTUKO-TEXHUYECKMMM
TpeGOBaHUAMY JIETATERHBIX ANNapaTOB.
PaboToCnocoGHOCTL NCTIOTHUTENLHBIX
MOBEPXHOCTEH OTAENbHBIX 4YacTeil W3Aenus
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onpenensercs nx OTHOCHTEJILHBIM
MoJIOKEHUEM WIIN JBUYKEHHEM. B
KOoHCTpyKIuax JIA pazMepbl MHOTUX Y3JIOB H
JeTalcii BXONAT B TPEXMEpHBIC CBS3aHHKIE
pasmepueie wenu (PII). HX BelABICHHE,
aHalM3, a B JaJbHEIleM |  pacyer,
HeOOXOAMMEI I JOCTHXKCHHSI TOYHOCTH
WCXOHBIX — 3aMBIKArOIMX 3BEeHBEB. [lpw
9TOM BO3HHWKAET HEOOXOJMMOCTH PELIECHNS,
KaK TMpsAMOM, Tak W oOpaTHOW 3ajavu. Bto
0COOEHHO aKTyalbHO TIpu  obecreveHnn
TOYHOCTH METOOM PErylIupoBaHus, Korna B
npouecce  MPOEKTUPOBaHWM  M3lenns #
TEXHOJIOTHU €ro cOOpKH, HeoOXOUMO HaNTH
3aBUCUMOCTb  3aMBIKAIOIero  3BeHa OT
COCTaBSIOIMX 3BEHREB, a 3areM IO
3aMBIKalomieMy  —  HCXOJHOMY  3BCHY
OMpEee/IUTh BEIUYMHBl KOMIICHCHPYIOIHX
3BeHBEB W  TpeOyemblil  Inama3oH uX
perynupoBanus.  Takas — HeoOXOIMMOCTB
BO3HWKAET Tpu COOpKE ¥ MOHTaXe CHIIOBBIX
YCTAHOBOK ~CaMOJIETOB M BEPTOJIETOB HA
coOpaHHbIX (rozensnkax. MoHTax
ABAraTenedl  CaMOJIETOB  OCYIIECTBIAETCA



