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Lightweight Design of Airborne Evaporation Circulatory System Structure

Zhang Yi, Guo Yinsai, Zhang Mengyi, Zeng Xiangfu
(College of Mechanical Engineering, Xijing University, Xi’an 710123, China)

Abstract: Mechanical structure, as the main support of airborne evaporation circulatory system, has great mass
and subject to the vibration impact from the helicopter. Its performance affects the normal function of the whole
system, On the premise of guaranteeing sufficient strength and rigidity of structure, lightweight design is of im-
portant theoretical significance and practical value, Firstly, the finite element analysis of airborne evaporation
circulatory system is carried out by using ANSYS software, Then the structure is parametric designed by using
real-time transfer function of parameters between Pro/E and Ansys Workbench, The critical dimensions of pa-
rameters model are got by using the sensitivity analysis, which are of more influence on the optimization goal.
Finally, the multi-objective genetic algorithm is adopted to design its structure. Results show that the weight is
reduced to 24, 4% of the original structude. The optimal structure parameters are obtained to realize the light-
weight of the structure,

Key words: airborne evaporation circulatory system; finite element method analysis; sensitivity analysis; param-

eterization; lightweight

0 3

MEFEFPERINBBRERARERNA
XL & B EABITHER KA T 7k Oxt

I}

W E 8P :2015-05-07; f&E A HE:2015-07-14

HEE& WA B 5 AR ER BRI BTN B (2013]M8040)
BRPE4A BT R BT E (13JK1204)
BAR¥EEHAEUFES

BEIEEE FREE ,guoysxj@163. com

B A7 R BALR S B #EAT AR U A, O 18
JRR BE L W BE K T B B AR, @ % 4
frmIMELE BT BRREMATITS , OKBERITF
W2 BEIRFHRR TG, R ETREL
wit%. LRI ESEE—ERNRSBAR,
THEOARGHERES MBI R BEARER N
BB AIN R LEEXARENBEMARIT.
EAMTILRERBERRENTRSEHERLN
HEEE" #E M HFEXHIREHRENL
75 T I BFSE .



474 METEAR

B6H

FXEBEMBIT R RHAGTSHLRE . HERA
ANSYS B XL AR IESF REHATH BRITAHT
SR JE R R R A Bk AR BURAL B A B
RERBRTSEBRIGRAS BinBEREN S
MIEAT AL BT, LSS i B 2 B AR AL BT

1 BOFESH

ANSYS ) CAD/CAE thE {5 E& & AWE
(ANSYS Workbench Environment) §E B iE A K
b CAD A FHEE, FERSE —H R PEZHR
E BRI CAE 447 . Pro/E B4
BAL,EXIE AWE 2843t &%, X R FEHE
AL ThRE » w0 0% B 57 B R 2 Bk T s
FEE AWE HiRFIL “ds "L RTEEAGE
K BEE B 151% 3 Simulation, Response Surface,
Design Explorer 39, fR{E rie ML B E R
BHRAGEREEZERMF HTSERE . BAHRS
BIZ5H, B 1 B .

P

LN
&l
e

1 NBEEZBHRENEHE
Fig.1 Structure diagram of airborne

evaporation circulatory system

LEM B B Al7075, % BE 2R 2 810 kg/m® , J&
R3EBE N 455 MPa, B R Z 2R H R 1.5, 1F FN A
4 303 MPa, x KT B A A#E 1. 2 mm, FHEEE
B8 71 700 MPa,JA#A R 0. 33, RIFRITEKAE
BB IR RTS8, R 48 BT ik i F 4, ¥4 BE RS
EREVERBOERT N 6.2.7.6 3.5 kg.
BT RPN B R4E 0L, 51 R RS B AT B /D, A
DA EEMA RS E—ERNRE. B
RV R R BRI R E AR 4 A B 5 A
2.0X10°.1.4X10%.1. 2X 10° MPa, 2K Fsh =4 1
BRRZER N 1. 658 X10° MPa, IS HEZKRE RN
“ds_”  RIG S BUL RIS A AWE ) DM # A,

IH 26 MBHL

FRIGHNAE, RFEBITEER AR A 2
B B+~ B A PR R (RIE R KA
F5, BT 1.5.7.10 MBE A “L7 AL, 4 518
FHERSDETSEALE, BREOSEHME
BWER 1.,

X,
0 700(mm) y>f

B2 ReEwh

Fig. 2 Key structure parts
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Table 1 The parametric variables selected
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1 ds_d33/ds_d32 ds_d31
2 ds _d17 ds_d18
3 ds_d16 ds_d15
4 ds_d30 ds_d14
5 ds_d20/ds_d19 ds_d22
6 ds_d5 ds d4
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8 ds_d3 ds d2
9 ds_dl ds do
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Fig. 3 Boundary conditions
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Fig.4 Grid chart
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Fig. 5 Statics analysis
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Fig. 6 Sensitivity analysis
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Fig.8 Ranges for parts of the combination parameters
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Table 3 Comparison of the scheme between
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Fig. 10 Optimization results
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