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PaCCMOTpeHa METOJMKA KOJMYECTBEHHON OLIEHKU TEXHOJOTUYHOCTU KOHCTPYKIIMU OCTAJIU TJIAaHEpA Ha OCHOBE B3a-
MMOJICHICTBUS OTIEJIbHBIX YACTHBIX IOKA3aTEJIEN C Y4€TOM BECOBBIX K03(1)(1)I/IHI/ICHTOB. Hpe,I[.TIO)KCH AJITOPUTM IIPOBEACHUA
TCXHOJIOTUYECKOTO KOHTPOJIA ACTAJIM Ha OCHOBE eé TpeXMepHOﬁ MOZCIIN.

Karoueeswie crosa: neranb I1aHepa, Moa€Jib, TEXHOJIOTMYHOCTD, KOHCprKTHBHI;IfI OJICMCHT, YaCTHBIM TToKa3aTeb TeX-

HOJIOTUYHOCTU.

MHoroo0pa3ue TeXHUUYEeCKOU IUTepaTyphbl, PeKO-
MEHIAIINY CIIPABOYHUKOB IT0 TEXHOJOTMYHOCTU KOH-
crpykumnu uzaeanit (TKW) mammHoctpoenus [1, 3]
OoTpaxaloT ocHOBHBIe cBeaeHMs o TKW, cocraBe u
0COOEHHOCTSIX YaCTHBIX MOKa3aTesIeil, MeTONNIECKHE
OCHOBBI €€ 00ecIieyeHusI U OLIEHKH.

Ilpu paspabotke nertaru B CAD/CAM/CAE/
/PDM-cucremax pariMOHAJIBHBIM PEIIEHUEM SIBIISIET-
s IPOBeICHNE OTIEHKN KOHCTPYKIIMY Ha TeXHOJIOT Y-
HOCTb YK€ Ha HauyaJIbHbIX dTarax 3amycka MpoayKINu.
Jns cHUXeHUsl UMKIJIa TTOATOTOBKU JTOKYMEHTAIlMU U
3amycKa B IPOM3BOJICTBO Mepel KOHCTPYKTOPOM U TeX-
HOJIOTOM CTaBSITCSl CAEAYIOIINE 3a1auu:

— BBIOOP COBPEMEHHBIX KOHCTPYKTUBHBIX pellle-
HUI, ONITUMAJILHOTO BapyMaHTa M3TOTOBJICHUS U KOH-
CTPYKTUBHOI KOMIIOHOBKHM JIETAJIH;

— palMoHaIbHBIN BHIOOP KOHCTPYKIIMU JETalu B
3aBUCUMOCTH OT (DYHKIIMOHAJIBHOCTHU JIeTaau (BbIMOJ-
HsIeMO#l (pyHKIIUN);

— HCIIOJIb30BaHKWE CTAHAAPTHBIX, OMOIMOTEUHBIX
KOHCTPYKTUBHBIX 2jieMeHTOB (KD) mpu MonenvpoBa-
HUM AeTajiel maHepa (Hampumep, B cucteMe NX);

— BO3MOXHOCTh TIPUMEHEHMST TUTTOBBIX TEXHOJIO-
TUIECKMX TTPOIIECCOB M3TOTOBJICHUS JeTaleit;

— CHIDXEHHUE TPYIOEeMKOCTH M3TOTOBJIEHUS JAeTa-
JIeH.

OOpabarbiBasi KOHCTPYKIIMIO AeTaly TJaHepa Ha
MPOM3BOICTBEHHYIO TEXHOJIOTMYHOCTD, HY>KHO YIUTBI-
BaTb MacIITa0Obl BBIITYCKA, TUTT TIPOM3BOICTBA U CIIEIIN-
(buKy 3aBOA-U3rOTOBUTENSL, C TEM YTOOBI KOHCTPYK-

LIMM OTAEJIbHBIX JeTajleil MOTJIU ObITh U3TOTOBJIEHBI C
YUETOM yKa3aHHbIX (haKTOPOB.

Ha paHHuX cTanusix TEeXHOJIOTUYECKOW MOATrOTOB-
KU TTIPOM3BOJICTBA OLIEHKA YPOBHS TEXHOJOTMYHOCTH 110
OCHOBHBIM IOKa3aTe/IsIM cTaHmapTa [2, 4] 3aTpyaHU-
TeJbHA, a YaCTO U HEBO3MOXHA B TTOJTHOM 00beMe BBU-
Jly HEMOJIHOTHl MH(OpMaLuK (HOPM BPEMEHMU, Mepe-
yeHb 000pyaoBaHus U 1p.). [1si obecrnieueHus: Npous-
BOJICTBEHHOI T€XHOJIOTUYHOCTH KOHCTPYKIIMU Kaye-
CTBEHHYIO OIIEHKY MOXHO MPOBECTU MO CBOWCTBAM
TKMH, a KoJInueCTBEHHYIO — C TTIOMOIIbBIO YACTHBIX MO~
KaszareJien.

OkoHuarebHasl OlIgHKa TTPOU3BOICTBEHHON TEXHO-
JIOTUYHOCTU B YCJIOBUSIX OIBITHOTO MPOU3BOJICTBA J€-
Tajiell TiaHepa Oblja BbIMOJIHEHA O YaCTHBIM TMOKa-
3aTesIsIM TyTeM CpPaBHEHMSI BapuaHTOB MpejjiaraeMom
JIETAJIU C aHAJIOTOM, CYLIECTBYIOIIMM Ha MPEANPUSITUN.
ITpu orcyTcTBMM aHasora onpeaessitoT KOMIUIEKCHbBIU
MoKa3zarejib, KOTOPhII HoJKeH ObITh OoJbiie 0,5. Be-
JIMUMHA KOMILJIEKCHOTO T1OKa3aTesl ONpeaessieTcs: u3
YCJIOBUI KpaiiHe HeOJIaronpusiTHOTO cCoueTaHusl TToKa-
3aTesiell Ha OCHOBE 9KCIIEPTHBIX OLIEHOK.

B mannoii pabote paccmaTpuBaeTcsi METOAUKA I10
pacyeTy TEXHOJIOTMYHOCTHY 1 OLIEHKE KayecTBa OObEKTa,
no3BoJisitonas (hopMan30BaTh MPOLIECC OLIEHKHU AeTa-
JIU TUlaHepa Ha TeXHOJOTMYHOCTb U U3MEHSTh Xapak-
TEPUCTUKHU U MapaMeTpbl YaCTHBIX MOKa3aTesei.

WcxonHble naHHbIe I/ pacyeTa TEXHOJOTMYHOC-
TU KOHCTPYKIMM JIeTa Ha puMepe Auadparmsl (CM.
PUCYHOK) MpuBeJAeHbI B TaO. 1.
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HUST BApUAHTOB TEXHOJIOTUH OCYIIECTBIIEHA C TIOMOIIILIO
KOMILJIEKCHOTrO TokazaTesnst (Tadiu. 2), [2]

e (1)

rae ki — 3HAYEHME i-T'O YACTHOIO IOKA3aTesasd TEXHO-
JIOTUYHOCTHU ACTaIA;

Huadparma TOPMO3HOTO IIMTKA CaMOJIETa ©¢; — K03 PULMEHT BECOMOCTH {-I'0 YaCTHOTO I10-

KasaTejsdi TEXHOJIOTMYHOCTU ACTAJIN,
KonmyecTBeHHas olleHKA TEXHOJIOTUYHOCTU JeTa- n — KOJIMYCCTBO NPUHATBIX noKa3aTese, oIIpeac-
JIn «z[I/IadpparMa» Ha 9TaIic¢ MpoCKTUPOBaHUA U CPABHEC- JIIEMBIX 3KCIIEPTOM, OOJI2KHO OBITH HE MeHee 3.

Tabauuya 1
NcxonHble AaHHbIEe IS pacyeTa TEXHOJOTMYHOCTH KOHCTPYKIMM Iuad)parMbl TOPMO3HOTO IMUTKA camoJjera

No HaumeHoBaHMe JaHHBIX 3HaueHue

1 |JlaHHbBIE IO reOMETPUYECKUM ITapamMeTpaM Mognenb aeTaan, TeXHUIECKUE YCIOBUS

2 | O6beM BbIMycKa B IOl 0-100 .

3 | Macca geranu He 6onee 0,100 xr

4 | KonuyecTBO HAMMEHOBAHUI KOHCTPYKTUBHBIX 2JIEMEHTOB Bonee 3

5 | Beixon Ha TeopeTUUECKUil KOHTYD Ha

6 | Marepuan H16AT

7 | Homyck Ha a3pOoAMHAMUYECKUI KOHTYD +1,0

Tabauya 2
CBoaHas BeIOMOCTb pacyeTa Mokasarteseil TeXHOJIOTMYHOCTH Jetaym AT

Ne HanMmeHoBaHMe 4acTHOTO MTOKa3aTesisi TEXHOJIOTUYHOCTH 3uadenne Koobdmmert ko
MOKa3aTeJist BCCOMOCTH, @; e

1 OOBeM BbITTyCKa B TOJ, K, 0,30 0,06 0,018
2 TeXHONMOrMYHOCTD Pa3AENUTENLHOM ONepaluu, Ky, 1,00 0,12 0,12
3 TexHOIOrnYHOCTL (POPMOUIMEHAIOLIEH ONePaLH, Ky, 0,90 0,13 0,117
4 YposeHb nosropsiemoctu KD, BXxoasiux B uzaenue, k., 0,90 0,12 0,108
5 Macca neranu, k,, 1,00 0,07 0,07
6 T'abaputHble pasMepsl, K, 0,80 0,08 0,064
7 Dopma 06BOIOB, Ky . 0,75 0,06 0,045
8 Dopma KOHTYPA, Ky, o, 0,60 0,05 0,03
9 YpoBeHb KPUBU3HBI, Ky, ., 0,9 0,11 0,099
10 Horyck Ha a3pOAMHAMUYECKUI KOHTYP, K., 0,40 0,05 0,02
11 Beixon Ha 06Boa, kg 0,5 0,08 0,04
12 ﬁiigigg;ﬁ;?: aJZ-)[JI'fIE’)l\]/SVHTOB OTHOCHUTEJBLHO YCIOBHOMI 0.8 0,07 0,056
Hroro 1,00 0,787
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Hanee BeJIUYMHBI TTOKa3aTeJeil YPOBHSI TEXHOJIO-
TMYHOCTHU ToKaszartesieil B JaHHOW paboTe MPUHSITHI
YCJIOBHBIMMU.

[Tokazarem obbema BbINycKa B rof k- (Tabi. 3)
OLICHMBAIOT BOBMOXHOCTb MEXaHU3allMU U aBTOMaTH-
3alMM Tpoliecca U3roTopjaeHus Aetaau. Yem Oosiblie
00beM BbIMyCKa, TeM 3¢ @eKTUBHEe MPUMEHEHUE
CPElNCTB MEeXaHMU3alUU M aBTOMAaTU3allMh U, COOTBET-
CTBEHHO, CYIIECTBEHHEE CHUXKEHUE TPYIOEMKOCTU U
ce0EeCTOMMOCTU ACTANIN.

IToxazaTenb TEXHOJIOTUMYHOCTU B 3aBUCUMOCTU OT
BUIIA Pa3[eUTEIbHON k), ONEepaLii MPU U3rOTOBJIE-
HUM 3arOTOBKU JIeTak U3 JucTa (Tadia. 4) yuuThIBaeT
Takoit rokasarenb TKM, kak TexHojormyeckast ceode-
CTOMMOCTb 3arOTOBKH.

IToxazaTenb TEXHOJIOTUYHOCTU B 3aBUCUMOCTU OT
Bz popMOOOPA3YIOLICH Ky, OepaLlii PY U3rOTOB-
JIeHUM (opMbl aeTanu 13 aucrta (Tabi. 5) yuuThIBaeT
takoit nokaszatenb TKMU, kak TexHonmorndeckas ceode-
CTOMMOCTb 3arOTOBKM, TEXHOJOTMYECKasl MPOCTOTA.

Tabauya 3
O0beM BbINYCKA JeTaJieii IJIaHepa B roj
e neTa?I?:;:Ier}fn?l){I:g: K]:l roa Kron
1 1-10 0,1
2 10-50 0,2
3 50-100 0,3
4 100-200 0,4
5 200-300 0,5
6 300-400 0,6
7 400-600 0,7
8 600-800 0,8
9 800-1000 0,9
10 1000 u BBIIIIC 1,0

Tabauya 4

Iloka3arenb TEXHOJOTHYHOCTH B 3aBHCHMMOCTH
OT BHIA pa3£leJII/lTeJIBHOI7[ onepanun

Ne TexHOJIOrMYHOCTD Pa3aeaUTETbHOMN X
onepauun pas
1 | Ha ¢dpeseprom cranke ¢ YITY 1,0
2 | Ha dpe3epHOM cTaHKE 110 IIA0I0HY 0,8
3 | B mrramie 0,6
4 | 'MJILOTUHHBIE HOXKHULIBI 0,4
5 | PoiiukoBbIe HOKHMIIBI 0,2

Tabauua 5

IToka3zarenb TEXHOJOTMYHOCTH B 3aBUCHMOCTH
oT Buaa (hopMooGpasyomIeil onepanun

TexHOJIOrMYHOCTh
Ne . kdop
dopMooOpasyloliell ornepauuu
1 | dopmoBKa 3J1aCTUYHOM cpenoit 1,0
2 | ®opMoOBKa Ha MaJaloIX MOJIOTaX 0,8
3 |I'uOka B LITAMIIE 0,6
4 | O0TsTKKa 0,3

ITpu HeckoIbKUX BUAAX orepaiuii hopmoodpaszo-
BaHUS OHON IETaIN OMPEACIISIIOT CPeIHEB3BEIIEHHOE
3HaYEHME TToKazaress 1o (opmyiie

_ i=l 2
kd)opcp _T’ @)

rae p — oéIee KOJIMYECTBO MPUMEHsIEMbIX (hopMO00-
pa3yloluX ONepauii Mpu U3rOTOBJICHUN JIECTAJIN;
kq)op ;— 3HaYeHUe TapaMeTpa TEXHOJIOTMYHOCTH 10
i-My mapamerTpy;

D; — KOJIMYECTBO OIepaluii i-ro BUia.
[Tokasarenb k, , XapaKTepU3YIOLIMHA TOBTOpPsIE-
MOCTh KOHCTPYKTUBHbIX 2JIEMEHTOB, BXOISIIINX B KOH-
CTPYKIIWIO JETai, BBIOMpaeTCs U3 TabI. 6.

IIpu KonuyecTBE KOHCTPYKTUBHBIX BJIEMEHTOB
oouee 40 olieHKa nokKazartesisi IPUHUMAETCS B 3aBUCH -
MOCTHU OT CJIOXKHOCTU (DopMOoOpasylolleit onepaiuuu B
npeaenax 0,40—0,10.

[Mokaszarenb &, 3aBUCALIMIA OT MACChI I€TAIM, OI-
penensieTcs 1o Tadj. 7 u yuutbeiBaeT cBoiictBo TKH.
JlaHHble B TaONMIIE IPUMEHUMBI TOJBKO IS AeTaieit
IIaHepa camoseTa.

ITokazarenb kpa3, XapaKTepU3YIOLIUi rabapuTHbIC
pa3Mephbl IeTau, BeIOMpaeTcs mo 1ad. 8.

ITokazarenb k¢.o6, YUMUTBIBAIOLINI (DOPMY OOBOIOB,
orpeJessieTcsl U3 1IeJIeBOro Ha3HaueHusl Beell aeTanu
WIN OTAEJbHBIX ee aneMeHToB. [TokazaTenu popmbl
00BOJIOB MPUBEACHBI B Ta0. 9.

ITokazarenb kq).mm YUUTBIBAIOIINIA (POPMY KOHTY-
pa, omnpeaensieTcsl U3 KOHCTPYKTUBHOTO MpeACTaBICHUS
JeTaayd Ui ee OTIEIbHBIX 3JIeMEHTOB: OOPT, pedpo U
ap. Ilokaszatenu ¢GopMbl KOHTYPOB TPUBEACHBI B
taba. 10.

IToxazaTenb kyp‘Kp, YUYUTBIBAIOLIUIA YPOBEHb KPU-
BU3HBI JeTalli, ONPeacaseTcs] U3 KOHCTPYKTUBHOTO
npeAcTaBAeHUS! AeTalu WA OTAEJbHBIX 2JIEMEHTOB.

ITokazaTeau ypoBHS KpUBU3HBI ITPUBEACHBI B Ta0JI. 11.
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Tabauya 6
YpoBeHb NMOBTOPSIEMOCTH KOHCTPYKTHBHBIX 3JIEMEHTOB B J€TAJH
Ne KonnuecTBo HaMMEHOBAHUIA 3JIEMEHTOB KonunuecTBo amemeHTOB K.,
1 1-2 1-4 1,0
2 Bonee 4 0,95
3 3-5 4-10 0,90
4 Bonee 10 0,85
5 5-8 10-20 0,80
6 Bosnee 20 0,75
7 8-12 20-30 0,70
8 Bonee 30 0,60
9 12-20 30-40 0,50
10 Boiee 40 0,40
Tabauuya 7 Tabauya 9
IToka3aTeab Macchl JAeTaau Ilokasatens qopmbi 00s010B
Ne Macca feTanu, KT k, Ne ®opma 06B0/10B Ko.o6
1 0-0,5 1,0 1 |ITnockas 1,0
2 0,5-1,0 0,8 2 | HunuHaapuyeckast 0,75
3 1,0-2,0 0,6 3 | KoHuueckas 0,5
4 2,0-5,0 0,4 4 | IBOIiHOI KpUBU3HBI 0,2
5 5,0-10,0 0,2
Tabauya 10
6 Bomee 10,0 0,1
IToka3arenb ¢opmbl KOHTYpOB
Tabauya 8 Ne ®dopMa KOHTYpOB kep xon
IToka3zaTellb T€XHOJIOTHYHOCTH .
1 IpsimonuHeiiHas 1,0
radapuTHBIX Pa3MepoB IeTan
2 Jyru oKpy>KHOCTH 0,7
T'abaputHbie
No Tumn geranu pa3MI;pH’ M Kipas 3 KpuponuneiiHas 0,6
1 |OmuomepHas, I/b>5 |mvna [ 1o 0,5 1 4 | NpousponbHas 0,5
2 Jmna /:no 2 0,85 Tabauya 11
3 Tltuaa ko 6 0,75 IToka3zaTesib YPOBHS KPMBH3HbI
4 JmHa lepimie 6| 0,5 Ne YpoBeHb KPUBU3HBI koo
5 |dBymepHasd, I/b<5 10 0,5 0,9 1 Marnag KpuBu3Ha, r>1 0,9
6 1o 2 0,8 2 Bonbias kpuBusHa, <1 0,6
7 o6 0,7
8 cabile 6 0.4 TMokasarenb k,, , YIUTHIBAIOIIMIA IOMTYCK Ha a3pO-
9 |TpexmepHast 1o 0,5 0,8 IUHAMUYECKUN KOHTYpP, OIPEACIICTCS U3 LEJIeBOM
10 102 07 (byukuuuy geranu (taba. 12).
¥ IToxasarenb kpy, YIUTBIBAIOLIMIA BBIXO/ JIEMEHTOB
11 10 6 0,5 JIIETAJIM Ha TEOPETUYECKUIN KOHTYp, OINPEHEISIeTCS B
12 CBBIIIIE 6 0,3 3aBUCUMOCTH OT LieJIeBOi (PyHKLIMU AeTanu (Tadu. 13).

IMokasaTenb k,, yYNTHIBAIOIIMIA PACIIOIOXEHHUE
KOHCTPYKTHUBHBIX 2JIEMEHTOB JCTaJIM OTHOCUTEIIHLHO
VJIOBHOH IJIOCKOCTH JIETAJIM, OTIpeesIsieTcs 1o Taou. 14.
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Tabauya 12
Iloka3atesn AomycKa Ha a’pOAMHAMMYECKHHA KOHTYP
N Jlomyck Ha a3poArMHaMUYEeCKUI k
B KOHTYD P
1 0,5-0,8 0,2
2 0,8-1,0 0,4
3 1,0-1,5 0,6
4 1,5-2,0 0,8
5 2,0-3,0 1
Tabauya 13
IToka3aTesib BBIXOJA HA TeOPEeTHYECKHIT 00BOI
No Bbixon Ha 006BoOJ krx
1 Bexomut 0,5
2 He Boixomur 1,0
Tabauya 14
IToka3aTesb pacmnoyio:KeHusi JeMEeHTOB
Ne PacnionioxxeHue 27eMEHTOB ky
1 OmHOCTOpPOHHEE 1,0
2 JIBycTOpOHEE 0,8

Hcronb3ys MpuBeACHHYIO BBIIIIE METOAMKY, HAXO0-
JMM TIOKA3aTeNN k; IPUMEHUTENIBHO K KOHCTPYKLIMU
nuagparmel (3arojiHsgeM Tadi. 1) u ¢ yaetom Koahpu-

LIMEHTOB BecoMocTH ompezessieM K¢, . KoabduuuneH-

THl BECOMOCTH TOKa3aTeJIe TeXHOJIOTUYHOCTHU OTIpe-
JeJIeHBbI KCTIEPTHBIM ITyTeM. JIJIs OLIeHKW OPYTUX Oe-
Tajlell TiaHepa MOTYT ObITb UCITOJb30BaHbl WJIM BCE,
WIKM YacTh ITOKa3aTesieit, a uX Koa(p@UiIreHTh BECOMO-
CTU JTOJDKHBI OBITh BBISIBJIEHBI Ha OCHOBE HOBBIX DKC-
nepTHhIX olleHOK. CyMma BbIOpaHHBIX KO3(hGUIIMEH-
TOB BECOMOCTH PABHSIECTCS CIUHUIIE.

Takum obpa3om, omnpenesisieM KOMIUIEKCHBIM MOKa-
3aTesIb TEXHOJOTUUYHOCTHU Auadparmsbl 1o popmysie (1)

p=0TT 257,

B pesynbraTe IpoBeNEHHBIX PacuyeToOB IOTYIMIIA
CIIeyIONINe 3HAYCHUST TEXHOJIOTUIHOCTH qruadparMbl:

1) m1st HOBOI JeTain 0,5;

2) paccuuTaHHoe o metoauke 0,787.

CpaBH1BasT KOMIUIEKCHBII TIOKa3aTeb, pacCUUTaH-
HBII TI0 TIPUBEIEHHOW METOANKE, C GA30BBIM IIJISI HO-
BOW JIeTaJli, MOXHO CJIeJIaTh BBIBOJ, YTO TPOEKTUPY-
eMast KOHCTPYKIIUST aracparMbl TEXHOJIOTUIHA Y MO-
XeT OBITh TIPUHSTA IIJIST UCITOJIb30BAaHUST B TIPOU3BOI-

CTBEHHBIX ycaoBusx. [Ipennaraemas MmeToguka IpoBe-
peHa Npu KOHCTPYUPOBAHUU IITAMITyeMBbIX AeTaJeii U3
JINCTA U OTpaKaeT peaJbHOCTh Mpoliecca KOHCTPYUPO-
BaHUS U U3TOTOBJICHMUSI.

CnenoBareJibHO, TIpeuiaracMasi MeToAMKa oTpadoT-
KM KOHCTPYKUMM €T Ha TEXHOJOTUYHOCTh MOXET
YCITEIITHO ITPUMEHSThCS Ha TIPAKTHUKE JJIsT pacyeTa Ipo-
M3BOACTBEHHOM TEXHOJOTMYHOCTU M OLIEHKM KadyecTBa
HOBBIX pa3pabdaThIBaeMbIX JeTajleil TIaHepa, 1Sk KOTO-
PBIX Ha paHHUX CTAIMSIX TEXHOJOTMYECKOM MOATOTOB-
KM TIPOM3BOJICTBA OLIEHKA YPOBHS TEXHOJIOTMYHOCTH T10
OCHOBHBIM MOKAa3aTeJIsIM CTaHAapTa 3aTpyAHUTEIbHA U
HEBO3MOXHa BBUIY HENOJIHOTHI MH(pOpMaINU, a 10
JOTIOJIHUTEIBHBIM IOKAa3aTeIsIM — OrpaHuYeHa, Tak
KaK OTpaXkaeT TOJbKO KOHCTPYKTHBHBIC 3JIEMEHTHI.

ITpMmeHeHne TaHHOI METOOVMKM B CUCTEME aHaJIv-
3a TKW Ha paHHMX 3Tanax NpOeKTUPOBaHUS JIeTaneit
IUIaHepa IT03BOJISIET Pe00Pa30BLIBATh MOJIECIIN AeTalei
B YCJIOBUSIX M3MEHSIIOLIETOCS CJIOBaps TEXHOJIOTHYEC-
KOTO ITpeJCTaBIeHUs IIPU 3HAYNUTEILHOM ITOCTOSTHCTBE
cJI0oBapsi KOHCTPYKTOPCKOTO mpeacrapiaeHust. BpemeH-
HOe M3MeHEeHME O0YCJIOBJIEHO pa3BUTHEM TEXHOJIOTUIA
¥ METOJIOB TEXHOJIOIMYECKOTO ITpoeKTrpoBaHus. I1pen-
snaraeMas cucteMa aHanusa TKHM nomkHa, Mo Bo3MOX-
HOCTH, N30 IMPOBaTh KOHCTPYKTOPA OT MPOCTPAHCTBEH-
HO-BpEeMEHHBIX N3MEHEHWI TeXHOJOIMYeCKOTo 0a3n-
ca, HO YYUTBIBATh MX IIPU ITOCTPOCHUM TEXHOJIOTUYEC-
KOW MOMEJU JIETaJIU.

TaknMm oOpa3oM, MpMMeHEHNE CUCTEMBl aHaIM3a
TKMHM obGecrieunBaeT aganTalyo METoAa K 3aJaHHOMY
TIPOM3BOACTBY, aKKyMYJIUPYS 3HAHUST O TEXHOJIOTHYEC-
KOM 0a3uce Ipou3BoACcTBa. TeM caMbIM obOeclieunBa-
eTCs aJallTUBHOCTh METOJA B ILICJIOM, YUMTHLIBAIOTCS
CYOBEKTHUBHBIE I OOBEKTHBHBIE OCOOCHHOCTU TIPOU3-
BozcTBa. MeToz pacrio3HaBaHUs padoTaeT ¢ KOHCTPYK-
TOPCKUMM MOJIEIISIMHU, TIOCTPOCHHBIMM TBEPAOTEIbHBI-
MU TIPUMUATHBAMM, YeM 00ecrieunBaeT MHBApUAHTHOCTh
meTonuky aHaym3a TKHM K crioco0dy mocTpoeHunst Mo-
JICJIN.
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Abstract

Purpose

Nowadays element design is carried out with the
help of CAD/CAM/CAE/PDM systems. Thus it is
rational to estimate the manufacturability of element
structure at early stages of product launch during element
design and manufacturing. The goal of this paper is to
provide a method for such evaluation. The paper
considers a method of manufacturability calculation and
estimation, which allows formalizing the process of
airframe element manufacturability evaluation and
altering characteristics and parameters of individual
indicators.

Design/methodology/approach

While refining the airframe element design with the
purpose of increasing the airframe manufacturability, one
must take into account the manufacturing type and
specific features of the manufacturer (manufacturing
plant) so that structure of individual elements could be
produced with taking the aforementioned factors into
account.

The paper proposes a method of quantitative
estimation of airframe element  structure
manufacturability based on interaction of individual
indicators with taking into account their weight-
coefficients. Also an algorithm for manufacturability
control of the element based on its 3D-model is
suggested.

Final assessment of industrial manufacturability is
carried out according to single individual indicators by
comparing the variants of the proposed element with
analogues, which are already manufactured at the
considered plant. The aggregated indicator value is
determined under the conditions of an extremely
unfavorable combination of individual indicators based
on expert estimates.

The quantitative assessment of element
manufacturability during its design is carried out with
the help of an aggregated indicator:

where k; is the value of individual element
manufacturability indicator i

¢, is the weight-coefficient of individual element

manufacturability indicator i,

n is the number of adopted indicators, which is
defined by the expert and must be no less than 5.

Weight-coefficients of the manufacturability
indicators are determined by experts. Part of the
indicators can be used again to evaluate other airframe
elements while their weight-coefficients should be re-
identified based on new expert estimates.

Findings

It is difficult and often impossible to fully estimate
manufacturability level at early stages of manufacturing
process design because of insufficient information. To
ensure the structure manufacturability it is possible to
make a qualitative assessment via manufacturability
properties and carry out the quantified evaluation using
individual indicators.

The proposed method was tested on the example of
structure design of sheet pressed airframe elements. It
was discovered that this method does reflect the real
conditions of structure design and manufacturing
processes.

Research limitations/implications

The proposed method is based on expert estimations.
Thus additional work is required for selecting the
appropriate groups of experts to make these estimations
less influenced by subjectivity of particular personalities.

Originality/value

Proposed methodology of refining the element
structure manufacturability can be successfully applied
in practice for calculation of manufacturability and
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estimation of the quality of the new developed airframe
elements. This is especially important since it might be
hard and/or impossible to carry out the
manufacturability estimation for such elements according
to the main indicators of the standards at the early stages
of pre-production planning due to the lack of
information, while the ability to carry out the estimation
according to additional indicators is limited since such
estimation would only reflect the structural design aspect.

Technologies and methods of manufacturing design
change over time. The proposed system of
manufacturability analysis aspires to «isolate» the
designer from such changes while still taking them into
account during the creation of the model of the element
manufacturing process.

Application of structure manufacturability analysis
provides for adaptation of the method to the specific
manufacturing by accumulating knowledge about its
technological basis. This ensures adaptability of the
method as a whole and takes into account general and
particular characteristic features of manufacturing. The
recognition method works with structure models, which
are based on solid-body primitives, thus ensuring the
invariability of the manufacturability analysis method
towards the way the model was built.

Keywords: product model, manufacturability,
airframe structure element, individual indicator of
manufacturability, structure component.
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