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Key technologies of collaborative design platform

for liquid rocket engine

HU Haifeng, LIU Fen, XU Ting, LIN Yuan
(X?’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract; According to the requirement of liquid rocket engine development, the framework of col-
laborative design platform is proposed. The platform is focused on the efficient transfer and collaboration of
research data, and the cross-region and cross-professional characteristics of the product’s full life cy-
cle. Five key technologies in the collaborative platform are analyzed and the corresponding solutions are
proposed. Based on the PLM system, collaborative environment is built, unified coding is established,
and common basic data such as standard parts and raw materials are integrated in the development
process. Through the MBD-based three-dimensional structure design, the MBSE concept is adopted to up-
grade the engine design process with the model as the medium. The online IPT mode is adopted to im-
prove the efficiency of product design, and the data recording in the whole process is also realized. BOM
is used to organize and display data formed at different design stages. Based on the distributed data storage
mode of Hadoop platform, comprehensive management of structured and unstructured data is a-
chieved. The verification through engineering practice shows that the constructed collaborative platform re-

alizes customized collaboration of design process based on digital model. The information integration and
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multi-dimensional monitoring of the whole process of scientific research and production promotes the con-

tinuous optimization of business process and the continuous improvement of development efficiency, and

supports the transformation and the upgrade of development model for liquid rocket engine.

Keywords : collaborative design platform; MBD; MBSE; IPT; big data
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Fig.1 Frame of integrated design platform for liquid rocket engine
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Fig. 3 Schematic illustration of 3D digital collaborative design
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Fig. 4 Schematic illustration of research and development for liquid rocket engine
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Fig. 6 Schematic diagram of multi-site remote system collaboration

4 Z5iE

LA, BEE R R B A5 B AL
FOAT T B VAR S i, AR R T A S AL il

R 2 A GEMAR I R S L5 58— RUE B R
M IEYERD G o AT SR i R b, BRI ot 45
P b NGl RCRSS Tl VR 7S | NG B Rt i
e JEE 1 B LA it



546 & 554 ]

WU, 25 - A KT A S R B 1 5 G EOR 89

ARSCEF XA JCH K s LT TAE 5K, 32 4
TS G HESL 78T 1 P ) & g
SRR, R T AR P AR .l TR SRR,
I WA K R SR B SE B T T =4k
BRI BT 2P IR], BHUF A 7 2 e i Bl 5 8
G M YERE it WL 5 =TT T 85 0F il
PERTARERRBE  HEBE T IB0A K 7y e s Lt
LSBT I RE L B . it ot TR R
THBAR K7 K SPLBE T IR, SCRPBUA K i 2 sl
e RS BB IR R BT

A R H AR S %0 15 T A B TR] B2 R H i IE
Ak e e FR I HOR e A g | Bt SR, it
Fo R IR AR R, —HE M ERS . X
R K K LB A B R & — A 1R e 151
R . ASSCR D A R R SR B U0 20, T 5 75
AR UL i P A W 52 3 A R, U IV 9 A oK

S 30k

(1] F/NE, BRifgZR. i KRR REL DR (M. JEst .
P 0 A, 2017.

[2] ERIC R, JOSEPH P. Requirements development for the
NASA advanced engineering environment ( AEE) [ C]//
42nd AIAA Aerospace Sciences Meeting and Exhibit. Re-
no, Nevada:AIAA ,2004.

VRIS, WL, 5Kif, A5 AURECT AN R 1 R JE
il 1]. S SHRIZELA, 2008(3) : 23-27.
SHOLBERG J, ILLBACK J. Application integration frame-

[3

[

(4

[

work for a large business process redesign project[ C]//
Proceedings of the Conference on Object-Oriented Program-
ming, Systems, Languages, and Applications ( Adden-
dum) . Minneasota, USA ;[ s. n. ],2000.

[S] 75, Mg, JEERF. B 787 CHLRRCHAR KR
WRLI] aHE AR, 2009(14) « 44-47.

[6] CHING T H. A Comparative analysis of supply chain man-
agement practices by boeing and airbus: long-term strategic
implications [ D]. Taiwan ; Civil Engineering National Tai-
wan University, 2007.

[7] MATTHEW A, DEANM J. Model-based advancements at
lockheed martin space systems company [ C ]//AIAA

SPACE 2015 Conference and Exposition. Pasadena, Cali-
fornia; AIAA ,2015.

[8] OSTER C. The lockheed martin digital tapestry, 2012 IN-
COSE international workshop model-based systems engi-
neering workshop [ R/OL ]. 2012. http://www. omgwiki.
org/ MBSE/lib/exe/fetch. php? media = mbse: mbse _iw _
2012-lm_digital _tapestry-oster. pptx.

[9] MATTHEW R L, HEIDI D. Design-to-cost and robust liq-
uid rocket engine design using PMDA/PMDO and MBSE
[ C]// ATAA SPACE 2014 Conference and Exposition. San
Diego: ATAA, 2014.

[10] JEFFREY Z, RAYMOND K. Digital thread and twin for
systems engineering; pre-MDD through TMRR[ C]//55th
ATAA Aerospace Sciences Meeting. Grapevine, Texas:
AIAA, 2017.

[11] MARK E C. Digital engineering and U. S. army air vehicle
technical description reports[ C]//AIAA Scitech 2020 Fo-
rum. Orlando, FL;AIAA, 2020.

[12] DREDWARD M K. Value-creating decision analytics in a
lifecycle digital engineering environment [ C ]//AIAA
Scitech 2019 Forum. San Diego, California; AIAA, 2019.

[13] DEREGIS F, BERGOMI G. Model based approach for test
and operations procedures [ C]//2018 Space Ops Confer-
ence. Marseille, France:[s.n. ], 2018.

[ 14] SEBASTIAN J I, HERZIG S J, ROBERT K. Towards a
reference architecture for model-based engineering envi-
ronments [ C]//AIAA SPACE. Long Beach, California:
ATAA ,2016.

[1S] Jusmtt, BE], 2RE, & RILL 5@ 8k 2 +
9+ 2" HFEME T RELEIR [T ] BOAMIK, 2017, 23(3) .
285-289.

[16] Jrgtf, RELHK, KA. FFAT CRAEATRAL S U] i
WSS ] R TR, 2018(5) : 39.

[17] ZZifgm. AVIDM ZEf KA ag Rz L) ] A & T
F£, 2005(11) ; 47-49.

(18] Z=ff, B, MEE, % =4 PL3m T 2T &
GERBHLT]. H555116E, 2018, 39(2) : 54-60.

[19] XIBEE, 477 U2 K s HLE 74 b R AT Al £ A 1 1
FBFFELT ] BHEZALSE, 2018(11) : 40-41.

[20] ZReraw, £A, MWV JE, % WAk 2 ahpL =447
ORI BIEFE )] KiHEdE, 2016, 42(3) : 76-80.
QIN H Q, WANG M, YANG Y L, et al. Study on 3D dig-
ital collaborative design of liquid rocket engine[ J]. Jour-

nal of Rocket Propulsion, 2016, 42(3) . 76-80.



