.

w it

JOURNAL OF MACHINE DESIGN 89

BN EUE R R B G5 M AR TR )
BEE, tRE, THE

(HRBFAE RS HATEZR, B fX  71007D

BE: HRAKELERALEAALTHRESAERHREMGFTE, X1 T EE L PiHHEMH
HOFEER. BHRTRS RA MMM MG EERFR TER, AARMES BT LEARIK. AEMAE
FHFHEGITEREK; AR TATRALREHOBRAHBELREMEY, AL F LR THRRKEHHE,
JUT S HA I S, SMERT A A2 S ARH BHAGYH, KRBT LA ELG4-,

REEA: MR IR MRkEs, AH4RHA

FRMREMREED. AR TGN —MHHHEH. £
BRHGELEHTERMAE TEREHF BRI LRB A
BB, NIRRT RE—ENEEN B BTN
J1. Bk, B 20 BH4E 90 ERLUR, XEELANTRAMN
AR TRELRE". EER, FAGESHRIANKESR
REWBTRRIMUBEFHOHARE T KENHRD, £
REGHERBHABRRAGHTEFFRT —ENAYE
prRe,

REMMERES SRMEHES, RERKRHEMN
RN OEOELH S, BENHEEATREEEAN
REHERERSFHRNFAUBRERKEBRMHRE (0.
RETEERG 4. XKERIHHERES), BHERE

ARERHERRNYTRES, FARECAREIFEK
ARIIN6~132 . MEXERNXRE, FHITHHKK
A=1~10mm, Q& =003125~0.625mm. ER, E—}

THEERRT450. Bit, REGHUTIRT-RIES
H, EERRURBE (RIE) £HEAEERTKE.
R4S Ak, BN ERRREHNMTRIELTS
BTaetsy, ¥t #FSHEAT, SHESNYEM
LS Y. S REERNREEH NN REREFEN. K
tt, HAREMIS RN B RRREROWN. RIEHES
FRERRBHTEAAEEMNEREXMALNTEN R,
AXUBEH B RS R RE LA R, WERRELE M
PRI SWARY S 4 B R ST TR I BRI AT T B R, ST B RS
HYESY. LEASK. S ERAEEREHARRLERN
R B6f L RE LI X 7 % Lt S S T BE X R M AT T 504

1 HEASBERREEHHNEE
22

ARKR—BH, RFMTNERRENERES o, M
R TAMBE BRI S A, JPH R TR R

» B2WR: EXARMLESRBEE (50905134)

ARRENF ST, #EBERNYELENLASHFANA
HREN, BEREHFERTe HAERE ) . BRER

R (CmD . AHER L (Cm-v) . FEAHBER
AOHRKIY RESFRTHABER EQ . FRANEE
B A KO S AMHNEER.

ZRHERARN, BERNEHXR, £~
B ANERR EQAIRA:

EQ=c) +(e)) /ey M

TREREHHAEE Y e M ey ZHZ—MBENHE
SO XA SE EC) RGN, #iT, SHYEN
JLEASHEHE L8 FBERRIEER KN, AR~
REMMRIBEER, XERET -HENLMSAR, BIIA—
MER O MHRABES, L6 B0, BMETN
ERENFT: 616, BRATWAIESFT. AER
Rk, E—BETe ERFLIFTRRIBER K] THE
A

[k@]=6[k@]+a-0)[k¥] 2)

[k, @]=0E040(B]/ 10 3

[£:2]=1-6)E 4B}/ 1 @)

R, EH[B) N 6 BB, HPTES, =b, =1,
bo=b,=-1, HRTEEN 0.

FIAXRR (), ¥FHRRNRIEERRTAE, T8
SH BRI

[k]= i[K“’] = i(ﬁ[l(f,"]-r a-9ke) (s)

o=} . o=l
HARNETEY, HERTESRBAZREN.
E9=E9.EO, b EO X EOMBE. EO X EY 8
NET, KHEA 1\ FERL  EO=E0 B9, Bt ED
HEOWE, B0 hEO MMEAET, K9EN 1. HEN

iy (=g 0T o=t B 0 HBEHE,

{EREM: BRE (1951), 5, g, WLAERN, IEARNAA: BeLHREH.



90 I

w it %27 BT

Be HFKEMAKRT: 19 he AHKRTHMIET, X
BER FEH A9=q" 49 (e=l..p, ) HF:

a” hWmENE, Me HBERNAKRT: A9 N HEE
BRYMBEAET, H9EH 1. FER ) WK ERIRESE
B (5) RAIHERN:

- ST S0E A e
E A [K(')])

24, [k0] . [k0] Mmmmamﬁﬁm
B[k0]. [KO] FamErms.
HEINEHTETNBIEEE . FFRER. FFKIMH
NRTEEER, WH: E0=E0=E. 4P=40=1.
[0=]0=l, 3#4:
(k) =6[x,] +a-o)k,]
WK (6) Tik—HEH:
[K)=E-A-[k] 1T

2 HEALAIE B R B A A
¥

BBHLE R G HE RS HRA A B (F.) 10
R, %R (F,) MEERENER S I LNSE Y 75
RN, UHH SRR BRRRSHNERT N TR

He

@[k ]+ -0k, )i} ={F}+[B){F) @

Rep, (5) REMHUBBEFIHE: [K,). [K,)5H
e HE S RO BAT B TR R Y B RIBERERE: {F,} 5b
wEIME: (F)ARENGIAE. [B]REHIRHAS
HHERE .

BR (9) ARBHINSNERERREHINLBEN .

{8} =O[K. ]+ -0k D" (FI+[B{FD (10

HREMNYESH. LAS BN AR S
M BN S, RS RREEHRNERRBITR
HpHns AR, Bit, BEABRNDER: EXREH
SHAERFERLERNHEMOHAT, #ERHEHUB RN
B R ENMPRETTHRIER,

AR (10) HR, FIAKERENRBEEHFRENRY
Gan, TRBLEHNRAKTOE N8 aELBBNSE
uy, M E o) SR H:

Uy = (I+VA+VE+VAVE){K‘}({/1F_}+

HeyHa, (l Ve )[Bl]['{] [b]/‘v lw,)

6

+1-0)—+

@)

(8)

an

ou={K(1evievi v )untivi)
{K"}{ph}(v, +vi+vi+vivi)+
Vi +v,v,,){K,"}

Ui+, (12)

(81T [b) w1 +{K 07 +
vi+vi+vvdiun i)
Ab, H5u. vAHURFENEENHENZR Y
Al AzEFRTHBIRERER. [b]) hHBERE,

[b)=ft 0 0 -1 0 0of.

3 REARHEHRE

RERHAHERERHED LA SBREBHE (25
M) BRTEL,  BRRFE LA AT, EWA

pamniBENEELS, . mﬂ&ﬂiﬁﬁlﬁﬁm&i_& A
5,2_,=(]/n,)-'25: (i=12,..,n)
BN E R RS FRENER, TTRA 62, HHENT
ENHA:

B = 0) Y 7,

el

(13)

(14)

04 =) Y2, as

4 WNSHRERXEENHRY &
Gl

ZRIBRRAEH R ERBIZHOBHRLEER, 71
RATEFUBRBEHNIHEETE, BV} IERA:

HARE(AGEE A LM N LA (16)

RP([G,| REEIER: (V] REWERNEB TS
NtE R &,

. AXAAFRBE N, B8 {F,,} BEEh RAREEH A1,

CLEZ B

{F} =[ke [k %} an

R, [k, REHBARBER. [k, ] Rt RRIK
EE. (V) hEREHHNRARESEE.

AT R AR THERRREURNEROTET
xh:

((x1+ [k Tt T G0 KT Ko )8} = (.}

s EATUEN, RAUBRABHEHTES, 85T
ERRENRIBER EMMT — B EH, B4ANLASH

REFEH, BIAMBEARSUBRMMEEHHAX, BE
[C.) RTAER AN SRIBER, NTRERRRAS N

fBWE, EEHBELAARSHRENNEN.

(18)



HRE, % HEASHERREGHNRTES 91

5 Eb

8 XORANRY AR SR ERRELEN, TEHA
HrH, B RLHE Y485, APFEERENAR (2
M) TSN ER T, 2 EBEHTRRIRE T E0%E
A, SRNERY RS REaH  $TT (MRELTFHER
ERHRE). R BERERGERHEEFHIRE 20 mvs BT EE
BREETRTE. HRERDZOTETE EATFRES
HPORE L& ARM TR

P=C'Algl2 a9

HobC, ARBHLNEN, XHRRERYN, BLRKRE,
MFRUREEHEDRC, =12 y WEUAENZER
HE y=12.018N/m*; E1iE/E g=9.8m/s*; A WTAEZER
R vARE (ms)y Bv=20mss.,

B S KROBRRAEMEER

XEREFEAEE. GHOYBRLASHRENER
B EMREEFAMIRR. SR ENHBENEREY
DK g, = 29832N ., gy, = 85.63N, . =4149N,
Vet =Vias = Ve =013 pp=2.1eSNm’ , v, =01; v, =

=V =00 vy ==y, =000 v =V =V =010

%! BNTHERZENUERERESERESFER (846 mm)

&zg 6l| 5tﬁ ﬁl‘! ‘srlt
w1 ve=v,=v, =01 Hgpy = 0.311 Hyie = 0.153 Hypy = 0.062 Hyee = 0-202
Ve =v, =0 0,, =0.021 Gy = 0,013 G, = 0.004 0, = 0.016
. ve=v,=v, =0 Hon = 0.311 Mo = 0.153 Hyp = 0.062 Hype = 0.202
Ve =V, = 0.1 o, =0.028 Oy = 0.016 Oy = 0. 006 O = 0. 024
azE) ve=v,=v, =01 Hyp = 0.311 Hyes = 0.153 Hyee = 0.062 Hire = 0-202
Vo =V, =01 0, =0.039 Oy = 0.017 04y = 0.008 o, =0.033

ATHBRERBASEHLEHUABRRER A TRERN
m, A RERSENENER. RRFARREHN
HHENEE, LTS BRI AN ERN=RERRT T
B, REGHNBWNE RS ERENITERAR 1, P
Hins Hisss Mo T0s Osnss Ong PHA—RBHRL
ENENNBHNOERITE: tp s Opm TAARY
W 6, M9ENYTE.

6 it

(D) [ % (R 2 L] 5 3R Ry U8 46 ) O B LA B
R B TR AT S B AR T % (e R B AL B O R AT
R,

() ELEUYELASBOERZR S RE RN I8
ERAFBDERENEALT, RERNEH AN ERZHE
BeLh 1 PRER IS B B W R A 4 B R K, BRI LB RY R
R&TEERENS B BEK.

(3) XPREBMBEHLSRE RRE LS ABN TR AR
FFERSEATH, BHANEAREE.

&

[1] SEAKEEMYORENSERSERESID.SHRZARH
234 2000,30(4):75-78
[2) ZFUEANEXHE L EOMHEEREBERNRIZHPHN

. A RE,1999.29(1). 66-76.

3] HEEITEABIY SHENFTRIEYNBY RBELREH
[ FH¥4R,1997,18(4): 18-24.

[4] HEERGRERARHOMENEHEROATRED]NAHES
#,1991,7(1):56-65

[5] J.J. Chen,J. W. Che, H. A Sun, H. B. Ma & M. T. Cui. Probabilistic
Dynamic analysis of truss structures{J). Struc- tural Engineering and
Mechanics,2002,13(2):231-239.

[6] Jian-Jun Chen, Hue-An Sun. A method of optimum design based on
reliability for antenna structures[J)Structural Engineering & Mechanics,
1999,8(4):401-410.

[7] H.S. Yoon, G Washington, W. H. Theunissen. Analysis and Design of
Doubly Curved Piezoelectric Strip-Actuated Aperture Antennas[J].IEEE
Transaction on Antennas and Propagation,2000, 48(5):755-762.

[8] U. Saravanan, S. M. Sivakumar, V. Kalyanaraman. A Study on the Design
and Behavior of Smart Antenna[J).Smart Materials and Structures,2001,
(10):580-598.

Research on shape control of intelligent antenna
structure with random parameters
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Abstract: The problems of shape control based on
reliability for the intelligent antenna structures with random
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Optimun design of axis fan based on ANSYS

BAI Yong-yuan, MENG Xian-yi

(School of Mechanical-Electronic Engineering, BUCEA,
Beijing 10044, China)

Abstract: Axis flow fan, widely used in the industry
produce process, is selected as the study object. Mathematical
model of optimization for the efficiency and noise of the axial fan
is established. CAE software ANSYS is used to carry out the
optimization for the parameters of the impeller structure. In the
constraint conditions, both the centrifugal load and the air flow
pressures caused by aecrodynamic loads is taken into account.

Key words: Axial fan; optimum design; ANSYS
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parameters were studied in this paper. a novel structural model of
intelligent paraboloid antenna is presented and analysis of
antenna’s spacial truss based on finite element method is
performed. The problems of displacement response analysis of
closed loop control system based on reliability for the intelligent
antenna structures with random parameters were studied, in which
the randomness of physics parameters of structural material and

2

applied loads and control forces are considered. A constant output
proportional feedback control method is applied to closed control
system of intelligent antenna structure. Through example, some
useful conclusions were obtained.

Key words: random parameters; intelligent antenna struc-
ture; shape control; reflector precision
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