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Ââåäåíèå

Ðàçðàáîòêà ëåòàòåëüíîãî àïïàðàòà (ËÀ) ñ ðà-
êåòíî-ïðÿìîòî÷íûì äâèãàòåëåì (ÐÏÄÒ) íà ýòàïå
àâàíïðîåêòà íà÷èíàåòñÿ ñ ôîðìèðîâàíèÿ îáúåì-
íî-ìàññîâîé êîìïîíîâêè (ÎÌÊ) èçäåëèÿ. Çàòåì
òðåáóåòñÿ îïðåäåëèòü ãåîìåòðèþ õàðàêòåðíûõ ñå-
÷åíèé äâèãàòåëÿ è àýðîäèíàìè÷åñêèõ ïîâåðõíî-
ñòåé. Ýòè âîïðîñû ìîãóò ðåøàòüñÿ ïóòåì íàñòðîé-
êè è îïòèìèçàöèè â ñïåöèàëüíîì ïðîãðàììíîì
êîìïëåêñå [1, 2] íà îñíîâå îäíîìåðíûõ èíæåíåð-
íûõ ïîäõîäîâ. Ðåçóëüòàòîì ýòèõ èññëåäîâàíèé
ÿâëÿåòñÿ öåëûé ñïåêòð ðàçëè÷íûõ òåõíè÷åñêèõ
ñâåäåíèé: õàðàêòåðèñòèêè ýëåìåíòîâ ÐÏÄÒ è, êàê
ñëåäñòâèå, âûñîòíî-ñêîðîñòíûå õàðàêòåðèñòèêè
äâèãàòåëÿ, àýðîäèíàìè÷åñêèå õàðàêòåðèñòèêè
ïëàíåðà ËÀ, ïàðàìåòðû äèíàìèêè ïîëåòà ïî äàí-
íûì òåõíè÷åñêîãî çàäàíèÿ è, ðàçóìååòñÿ, ïðåäâà-
ðèòåëüíûå ðàçìåðû îñíîâíûõ ýëåìåíòîâ ïëàíåðà
ËÀ è ÐÏÄÒ. Ýòî ïîçâîëÿåò âûïîëíèòü ÷åðòåæ òðåõ
âèäîâ. Íî äëÿ äàëüíåéøèõ èññëåäîâàíèé òåïëî-
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Ðàçðàáîòêà ëåòàòåëüíîãî àïïàðàòà (ËÀ) ñ ðàêåòíî-ïðÿìîòî÷íûì äâèãàòåëåì (ÐÏÄÒ) íà ýòàïå àâàíïðîåêòà
íà÷èíàåòñÿ ñ îáúåìíî-ìàññîâîé êîìïîíîâêè (ÎÌÊ) èçäåëèÿ, îïðåäåëåíèÿ ãåîìåòðè÷åñêèõ ïàðàìåòðîâ õàðàêòåðíûõ
ñå÷åíèé äâèãàòåëÿ è àýðîäèíàìè÷åñêèõ ïîâåðõíîñòåé ËÀ â ðàìêàõ ñïåöèàëèçèðîâàííîãî ïðîãðàììíîãî êîìïëåêñà
íà îñíîâå èíæåíåðíûõ îäíîìåðíûõ ïîäõîäîâ. Ýòî ïîçâîëÿåò ñîçäàòü ÷åðòåæ òðåõ âèäîâ ËÀ è äâèãàòåëÿ. Äëÿ äàëü-
íåéøèõ èññëåäîâàíèé òåïëîâîãî ñîñòîÿíèÿ, îïðåäåëåíèÿ àýðîäèíàìè÷åñêèõ è ïðî÷íîñòíûõ õàðàêòåðèñòèê, ìàñ-
ñîâîé ñâîäêè ýëåìåíòîâ ïëàíåðà, âû÷èñëåíèÿ öåíòðà ìàññ, ìîìåíòîâ èíåðöèè èçäåëèÿ è âûïîëíåíèÿ ÷èñëåí-
íûõ ãàçîäèíàìè÷åñêèõ ðàñ÷åòîâ â ìíîãîìåðíîé ïîñòàíîâêå òðåáóåòñÿ ñôîðìèðîâàòü 3D-ìîäåëü. Â íàñòîÿùåå âðåìÿ
ðàáîòà ïî ñîçäàíèþ 3D-îáúåêòîâ âûïîëíÿåòñÿ ðàçðîçíåííûìè êîëëåêòèâàìè. Äëÿ óïðîùåíèÿ èññëåäîâàíèé è
âûÿâëåíèÿ êîíöåïòóàëüíûõ íåäî÷åòîâ òðåáóåòñÿ ñîêðàòèòü âðåìÿ îò ïðîåêòèðîâàíèÿ ÷åðòåæà òðåõ âèäîâ äî 3D-
ìîäåëè. Òàêèì îáðàçîì, ñòîèò çàäà÷à îðãàíèçàöèè âçàèìîäåéñòâèÿ ïðîãðàììíîãî êîìïëåêñà íà áàçå èíæåíåð-
íûõ ïîäõîäîâ è ïðîãðàììû ôîðìèðîâàíèÿ òðåõìåðíûõ òâåðäîòåëüíûõ îáúåêòîâ.

Êëþ÷åâûå ñëîâà: ïåðåíîñ ïîëó÷åííûõ ðåçóëüòàòîâ, ëåòàòåëüíûé àïïàðàò ñ ðàêåòíî-ïðÿìîòî÷íûì äâèãàòåëåì,
îáúåìíî-ìàññîâàÿ êîìïîíîâêà, òðåõìåðíàÿ òâåðäîòåëüíàÿ ìîäåëü, ÷åðòåæ òðåõ âèäîâ.

âîãî ñîñòîÿíèÿ, àýðîäèíàìè÷åñêèõ è ïðî÷íîñòíûõ
õàðàêòåðèñòèê òðåáóåòñÿ ñîçäàòü 3D-ìîäåëü.

Äëÿ ðåøåíèÿ òàêîé çàäà÷è ïðèìåíÿþò ñîâðå-
ìåííûå ñèñòåìû àâòîìàòè÷åñêîãî ïðîåêòèðîâàíèÿ
(ÑÀÏÐ) [3—8]. Ñðåäè èìåþùèõñÿ íà ðûíêå äîñ-
òóïíûõ ïðîãðàììíûõ ïðîäóêòîâ ñòîèò îòìåòèòü
ñëåäóþùèå: ÊÎÌÏÀÑ-3D [9—11]; SolidWorks
[12]; Autodesk Inventor [13] è äð. Îäíàêî íè îäèí
èç íèõ íå ïîçâîëÿåò ðåøèòü ïîñòàâëåííóþ çàäà-
÷ó íàïðÿìóþ, áåç ðàçðàáîòêè ñïåöèàëüíûõ ïðîöå-
äóð.

Â íàñòîÿùåå âðåìÿ ñèñòåìû àâòîìàòè÷åñêîãî
ïðîåêòèðîâàíèÿ èñïîëüçóþòñÿ äëÿ ïåðåâîäà ÷åð-
òåæåé â ýëåêòðîííóþ ôîðìó. Ñíà÷àëà ïî áóìàæ-
íûì ÷åðòåæàì âðó÷íóþ ñîçäàåòñÿ 3D-ìîäåëü, è ïî
íåé âîññîçäàþòñÿ èñõîäíûå ÷åðòåæè, íî óæå â
ýëåêòðîííîì âèäå. Äëÿ óïðîùåíèÿ èññëåäîâàíèé
è âûÿâëåíèÿ êîíöåïòóàëüíûõ íåäî÷åòîâ òðåáóåòñÿ
ñîêðàòèòü âðåìÿ îò ïîÿâëåíèÿ ÷åðòåæà òðåõ âèäîâ
ïðåäâàðèòåëüíîãî èññëåäîâàíèÿ äî 3D-ìîäåëè.
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Ïîýòîìó áîëüøîé íàó÷íî-ïðàêòè÷åñêèé èíòåðåñ
ïðåäñòàâëÿåò ñîçäàíèå åäèíîé ïðîãðàììû äëÿ
ìîäåëèðîâàíèÿ ðåàëüíûõ îáúåêòîâ.

Ïîäîáíóþ ïðîãðàììó ìîæíî ïîëó÷èòü ïóòåì
îðãàíèçàöèè âçàèìîäåéñòâèÿ ìåæäó âíåøíèì ñïå-
öèàëèçèðîâàííûì ïðîãðàììíûì êîìïëåêñîì íà
áàçå èíæåíåðíûõ ìîäåëåé è îäíîé èç ñèñòåì
ÑÀÏÐ. Òàêèì îáðàçîì, ïîÿâèòñÿ âîçìîæíîñòü
ñðàçó ïåðåéòè îò ÷åðòåæà òðåõ âèäîâ ê 3D-ìîäå-
ëè. Áëîê–ñõåìà ôîðìèðîâàíèÿ òðåõìåðíîé ìîäå-
ëè èçäåëèÿ â ïðîãðàììíîì êîìïëåêñå ïîêàçàíà íà
ðèñ. 1.

Ïîÿâëåíèå òàêîé ïðîöåäóðû âçàèìîäåéñòâèÿ
çíà÷èòåëüíî óñêîðèò ïðîöåññ ñîçäàíèÿ è ìîäèôè-
êàöèè 3D-ìîäåëåé, ÷òî â ñâîþ î÷åðåäü äàñò âîç-
ìîæíîñòü ñðàçó âûÿâëÿòü êîíöåïòóàëüíûå îøèáêè
è óñêîðèò ðàçëè÷íûå èññëåäîâàíèÿ. Íà äàííûé
ìîìåíò â ñâîáîäíîì äîñòóïå ïîäîáíîé ïðîöåäó-
ðû âçàèìîäåéñòâèÿ íåò íå òîëüêî â Ðîññèè, íî è
âî âñåì ìèðå.

Öåëüþ ðàáîòû ÿâëÿåòñÿ ðàçðàáîòêà ìåòîäèêè
ñîçäàíèÿ 3D-ìîäåëè ËÀ ñ ÐÏÄÒ.

Ïðåäâàðèòåëüíîå ôîðìèðîâàíèå ãåîìåòðè÷åñêèõ
ïàðàìåòðîâ ËÀ ñ ÐÏÄÒ

Ðàññìîòðèì ïîäðîáíåå ïðîöåäóðó ôîðìèðîâà-
íèÿ 3D-ìîäåëè ïëàíåðà ËÀ. Ôîðìèðîâàíèå ãåî-

ìåòðè÷åñêèõ ïàðàìåòðîâ ïëàíåðà ËÀ ñ ÐÏÄÒ ÿâ-
ëÿåòñÿ îñíîâíûì ýëåìåíòîì ïðîöåäóðû ÎÌÊ
[14, 15] è âûïîëíÿåòñÿ â ðàìêàõ ñïåöèàëèçèðîâàí-
íîé ïðîãðàììû íà îñíîâå èíæåíåðíûõ ïîäõîäîâ.
Â ïðîöåññå âûïîëíåíèÿ ÎÌÊ îñóùåñòâëÿåòñÿ
ðàñ÷åò ìàññû ËÀ è åãî îñíîâíûõ ÷àñòåé, ìàññû è
îáúåìà òîïëèâà, êîîðäèíàò öåíòðà ìàññ ÷àñòåé è
ËÀ â öåëîì è ò.ï. Âñå èñõîäíûå äàííûå íàñòðàè-
âàþòñÿ â äèàëîãîâîì èíòåðôåéñå ïðîãðàììíîãî
êîìïëåêñà. Ïîñëå ââîäà èñõîäíûõ äàííûõ ïðîèç-
âîäèòñÿ ðàñ÷åò ãåîìåòðè÷åñêèõ ïàðàìåòðîâ îñíîâ-
íûõ ýëåìåíòîâ ËÀ.

Ïðîãðàììíûé êîìïëåêñ ïðåäîñòàâëÿåò øèðî-
êèé ñïåêòð âîçìîæíîñòåé äëÿ íàñòðîéêè ÷åðòåæà
òðåõ âèäîâ ËÀ: èçìåíåíèå ãåîìåòðè÷åñêèõ ïàðà-
ìåòðîâ ôþçåëÿæà è êîëè÷åñòâà åãî îòñåêîâ; äîáàâ-
ëåíèå êðûëà è îïåðåíèÿ, ñ âîçìîæíîñòüþ èõ ðå-
äàêòèðîâàíèÿ; ïîëó÷åíèå êàê ìàññû âñåãî ËÀ, òàê
è åãî îòäåëüíûõ ÷àñòåé. Òàêèì îáðàçîì, çàäàâ îñ-
íîâíûå õàðàêòåðèñòèêè ËÀ, ïðîãðàììíûé êîìï-
ëåêñ ïðîèçâåäåò ðàñ÷åò âñåõ îñòàâøèõñÿ ïàðàìåò-
ðîâ è ñôîðìèðóåò ÷åðòåæ òðåõ âèäîâ (ðèñ. 2). Êðî-
ìå òîãî, â ïðîãðàììíîì êîìïëåêñå åñòü òàêæå âîç-
ìîæíîñòü íàñòðîèòü ãåîìåòðè÷åñêèå ïàðàìåòðû
äâèãàòåëÿ è åãî òåðìîäèíàìè÷åñêèå õàðàêòåðèñ-
òèêè [16, 17] (ðèñ. 3).

Ñîçäàíèå òðåõìåðíîé òâåðäîòåëüíîé ìîäåëè
èçäåëèÿ òðåáóåòñÿ äëÿ ðàñ÷åòà àýðîäèíàìè÷åñêèõ
õàðàêòåðèñòèê [18—21], îïðåäåëåíèÿ ìàññîâîé
ñâîäêè ýëåìåíòîâ ïëàíåðà, âû÷èñëåíèÿ öåíòðà
ìàññ, ìîìåíòîâ èíåðöèè èçäåëèÿ [22], ïîäãîòîâ-
êè ê ÷èñëåííîìó òðåõìåðíîìó ìîäåëèðîâàíèþ â
ïðîãðàììàõ òðåõìåðíîãî ãàçîäèíàìè÷åñêîãî ðàñ-
÷åòà [23, 24] è ò.ï. (ðèñ. 4). Â ýòîì ñëó÷àå îñóùå-
ñòâëÿåòñÿ ïåðåíîñ ïîëó÷åííûõ ðåçóëüòàòîâ â òðåõ-
ìåðíóþ òâåðäîòåëüíóþ ìîäåëü èçäåëèÿ. Òàêèì
îáðàçîì, ñòîèò çàäà÷à ðàçðàáîòêè ìåòîäèêè ïåðå-
âîäà ÷åðòåæà òðåõ âèäîâ ïðîãðàììíîãî êîìïëåê-
ñà â ïðîãðàììó ôîðìèðîâàíèÿ òðåõìåðíûõ òâåð-
äîòåëüíûõ îáúåêòîâ. Îñîáåííîñòü âûïîëíåííîé
ðàáîòû çàêëþ÷àåòñÿ â òîì, ÷òî ñîçäàíèå 3D-ìî-
äåëè âûïîëíÿåòñÿ íåïîñðåäñòâåííî ïîñëå ðàñ÷åò-
íî-òåîðåòè÷åñêîãî èññëåäîâàíèÿ ïî ôîðìèðîâà-
íèþ îáëèêà ÐÏÄÒ â îïòèìèçàöèîííîé ïîñòàíîâ-
êå.

Áûëè ïðîàíàëèçèðîâàíû äâà ìåòîäà ïîëó÷åíèÿ
òðåõìåðíîé ìîäåëè: ñ ïîìîùüþ ôîðìàòà STEP è
òàáëèöû â ôîðìàòå XLS. Â õîäå àíàëèçà áûëî
âûÿâëåíî, ÷òî ñòàíäàðò îáìåíà äàííûìè ìîäåëè
èçäåëèÿ STEP [25] ïîçâîëÿåò ìàêñèìàëüíî àâòî-
ìàòèçèðîâàòü ïðîöåññ ïîëó÷åíèÿ ìîäåëè, òåì ñà-
ìûì óñêîðÿÿ ðàáîòó ïîëüçîâàòåëÿ, ÷òî ÿâëÿåòñÿ
ñóùåñòâåííûì ïðåèìóùåñòâîì. Íåäîñòàòêîì äàí-

Ðèñ. 1. Áëîê-ñõåìà ôîðìèðîâàíèÿ 3D-ìîäåëè
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íîãî ìåòîäà ÿâëÿåòñÿ ñëîæíîñòü ñòðóêòóðû ñàìîãî
ôàéëà, ÷òî òðåáóåò îïðåäåëåííûõ íàâûêîâ ïðî-
ãðàììèðîâàíèÿ è íàëè÷èÿ êàêèõ-ëèáî ïîñîáèé ïî
ðàáîòå ñ ýòèì ôîðìàòîì. Ôàéëû ôîðìàòà XLS
îáëàäàþò áîëüøåé íàãëÿäíîñòüþ è ïðîñòîòîé, íî
äëÿ ñîçäàíèÿ òðåõìåðíîé òâåðäîòåëüíîé ìîäåëè
íåîáõîäèìî èìåòü øàáëîí èçäåëèÿ. Â íàñòîÿùåì
èññëåäîâàíèè îïèñàí ìåòîä ôîðìèðîâàíèÿ 3D-
ìîäåëè ñ èñïîëüçîâàíèåì øàáëîíà.

Ïåðåâîä ÷åðòåæà òðåõ âèäîâ
èç ïðîãðàììíîãî êîìïëåêñà â 3D-ìîäåëü
ïðîãðàììîé ÊÎÌÏÀÑ-3D

Äëÿ ñîçäàíèÿ òðåõìåðíîé ìîäåëè èçäåëèÿ â
ñïåöèàëèçèðîâàííîì ïðîãðàììíîì êîìïëåêñå íà
îñíîâå èíæåíåðíûõ ìîäåëåé îðãàíèçóåòñÿ êîíôè-
ãóðàöèîííûé ôàéë, êîòîðûé ïðåäñòàâëÿåò ñîáîé
òåêñòîâóþ èíôîðìàöèþ î ïàðàìåòðå è åãî çíà÷å-
íèè. Ôàéë èìååò ôîðìàò XLS, åãî ôðàãìåíò ïðåä-
ñòàâëåí íà ðèñ. 5. Â ïåðâîé ñòðî÷êå ôàéëà çàïè-

Ðèñ. 2. Äèàëîã ïðîãðàììíîãî êîìïëåêñà ñ ÷åðòåæîì ïëàíåðà ËÀ

Ðèñ. 3. Äèàëîã ïðîãðàììíîãî êîìïëåêñà ñ ÷åðòåæîì ÐÏÄÒ
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Ðèñ. 4. Èñïîëüçîâàíèå òðåõìåðíîé òâåðäîòåëüíîé ìîäåëè

Ðèñ. 5. Êîíôèãóðàöèîííûé ôàéë
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ñàíî èìÿ ïåðåìåííîé, êàê åå ïðî÷èòàåò ïðîãðàììà
ÊÎÌÏÀÑ-3D, à âî âòîðîé çàïèñàíî ÷èñëåííîå
çíà÷åíèå ýòîé ïåðåìåííîé.

Â ïðîãðàììå ÊÎÌÏÀÑ-3D íåîáõîäèìî îò-
êðûòü çàðàíåå ñîçäàííûé øàáëîí èçäåëèÿ, êîòî-
ðûé ïðåäñòàâëÿåò ñîáîé òðåõìåðíóþ ìîäåëü, ãåî-
ìåòðè÷åñêèå ïàðàìåòðû êîòîðîé îïðåäåëÿþòñÿ
ïîñðåäñòâîì êîíôèãóðàöèîííîãî ôàéëà è àâòîìà-

òè÷åñêè ñ÷èòûâàþòñÿ èç íåãî. Ëþáîé ãåîìåòðè-
÷åñêèé ïàðàìåòð øàáëîíà ìîæíî ñâÿçàòü ñ êîí-
ôèãóðàöèîííûì ôàéëîì. Äëÿ ýòîãî íóæíî â øàá-
ëîíå âûáðàòü âêëàäêó «Ïåðåìåííûå», à çàòåì
«Òàáëèöà ïåðåìåííûõ» (ðèñ. 6).

Ïîñëå òîãî êàê îòêðîåòñÿ òàáëèöà ïåðåìåí-
íûõ, íåîáõîäèìî íàæàòü êíîïêó «×èòàòü èç ôàé-
ëà» (ðèñ. 7).

Ðèñ. 6. Äèàëîã ïðîãðàììû ÊÎÌÏÀÑ-3D: ïåðåõîä â òàáëèöó ïåðåìåííûõ

Ðèñ. 7. Äèàëîã ïðîãðàììû ÊÎÌÏÀÑ-3D: èìïîðò äàííûõ êîíôèãóðàöèîííîãî ôàéëà
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Â îòêðûâøåìñÿ îêíå íóæíî âûáðàòü êîíôè-
ãóðàöèîííûé ôàéë, íàæàòü «Îòêðûòü» (ðèñ. 8). Íà
âîïðîñ «Çàìåíèòü äàííûå òàáëèöû?» îòâåòèòü
«Äà» (ðèñ. 9). Ïðè íàæàòèè íà íèæíþþ ñòðî÷êó
òàáëèöû ïîÿâèòñÿ èêîíêà «Ïðèñâîèòü çíà÷åíèÿ

Ðèñ. 8. Âûáîð êîíôèãóðàöèîííîãî ôàéëà

Ðèñ. 9. Äèàëîã ïðîãðàììû ÊÎÌÏÀÑ-3D: çàìåíà äàííûõ òàáëèöû ïåðåìåííûõ

Ðèñ. 10. Äèàëîã ïðîãðàììû ÊÎÌÏÀÑ-3D: ïðèñâîåíèå çíà÷åíèé ïåðåìåííûì

ïåðåìåííûì», íà êîòîðóþ íóæíî íàæàòü (ðèñ. 10).
Ïðè íàæàòèè êëàâèøè «F5» ìîäåëü ïåðåñòðîèòñÿ.
Ãåîìåòðè÷åñêèå ïàðàìåòðû íîâîé ìîäåëè áóäóò
ñîîòâåòñòâîâàòü ïàðàìåòðàì, ïîëó÷åííûì â ïðî-
ãðàììíîì êîìïëåêñå (ðèñ. 11).
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Âíóòðè ñïåöèàëèçèðîâàííîãî ïðîãðàììíîãî
êîìïëåêñà, ãäå âûïîëíÿåòñÿ ïðåäâàðèòåëüíûé
ðàñ÷åò îáëèêà èçäåëèÿ, îðãàíèçóåòñÿ ïðîöåäóðà ïî
ñîõðàíåíèþ âñåõ íåîáõîäèìûõ ãåîìåòðè÷åñêèõ
ïàðàìåòðîâ â êîíôèãóðàöèîííûé ôàéë. Òàêèì
îáðàçîì, îðãàíèçóåòñÿ àâòîìàòè÷åñêîå ïîääåðæà-
íèå 3D-ìîäåëè èçäåëèÿ â àêòóàëüíîì ñîñòîÿíèè.

Âûâîäû

Íîâèçíà âûïîëíåííîé ðàáîòû çàêëþ÷àåòñÿ â
òîì, ÷òî ñîçäàíèå 3D-ìîäåëè âûïîëíÿåòñÿ àâòî-
ìàòè÷åñêè íåïîñðåäñòâåííî ïîñëå ðàñ÷åòíî-òåî-
ðåòè÷åñêîãî èññëåäîâàíèÿ ïî ôîðìèðîâàíèþ îá-
ëèêà ÐÏÄÒ â ñïåöèàëèçèðîâàííîé ïðîãðàììå íà
îñíîâå èíæåíåðíûõ ïîäõîäîâ. Ýòî ïîçâîëÿåò ñó-
ùåñòâåííî óñêîðèòü ïðîöåññ êîìïëåêñíîãî ìíî-
ãîäèñöèïëèíàðíîãî àíàëèçà è ïðîåêòèðîâàíèÿ
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Abstract

The flying vehicle with ducted rocket engine
(DRE) developing at the preliminary design stage
begins with forming the volume-weight layout of the
product. Then, determining geometry of both engine
characteristic sections and aerodynamic surfaces is
required. These issues can be solved by tuning and
optimizing with special software. The result of these
studies represents the entire range of various technical
information, such as characteristics of the DRE
elements and, consequently, the engine altitude and
speed characteristics, the airframe aerodynamic
characteristics, flight dynamics parameters according
to the technical specifications and, surely, preliminary
size of the airframe and DRF basic elements. This
allows making a drawing of all three views. However,
further studies of the thermal state, aerodynamic and
strength characteristics require a 3D-model.

To solve such problem, it is effective to employ
automated design systems, since their capabilities are
noticeably superior to human ones. Analysis of the
software products available on the market (KOMPAS-
3D; SolidWorks; Autodesk Inventor and others)

A TECHNIQUE FOR 3D-MODEL DEVELOPING OF A FLYING VEHICLE
WITH DUCTED ROCKET ENGINE

Lokhtin O.I.*, Raznoschikov V.V.**, Aver’kov I.S.***
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CIAM, 2, Aviamotornaya str., Moscow, 111116, Russia
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revealed that practically there were no holistic tools
for solving these problems at the moment.

At present, automated design, systems are
employed for converting drawings into electronic form.
Initially, a 3D-model is created manually according
to the paper drawings, and the original drawings are
already being recreated from it, but in the electronic
form. Reducing the time interval from appearing the
drawing of three views of the preliminary studies to
the 3D-model is required for the studies simplifying
and conceptual flaws revealing. Thus, creation of the
unified program for real objects modelling presents
great scientific and practical interest.

Such program can be obtained, combining the
initial software package with one of the automated
design systems. Thus, the possibility of immediate
transition from the drawing of three views to the 3D-
model will appear. Such program advent will
significantly accelerate the process of 3D-models
creation, which, in its turn will allow immediate
conceptual flaws revealing and accelerate various kinds
of studies.
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