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Improved evaluation for calculating shape
errors of parabolic antennas
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Abstract; It is a key to analyze the electrical performances of antenna that the surface errors of distort-
ed reflector are obtained accurately. An improved methed to compute surface errors of antenna is pre-
sented against the problem caused by employing the unprecise method in ANSYS software to analyse
the corresponding errors in distorted reflectors. The mathematic formulae to compute the errors in the
axial ,normal and radial directions of distorted surface are deduced in detail. The surface errors of 2 7. 3
m parabolic reflector antenna working under different conditions in engineering are anlayzed and calcu-
lated. The comparison of results by ANSYS software with that of improved method is obtained simulta-
neously. The simulation results verifiy the correctness and accuracy of improved method. Its application
in engineering can reduce the cost of antenna deign and provide the precise error information of distort-

ed antenna for electrical designer.
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Fig.1 Geometric relations between design
and fitted surface

THE S BRI 40 B i T A 1A e A T MR 22
SHENKRAELESNDER 6 M5, BRATE
& TSy 2
_(z -z (y-oy)
= A1+ Af)

+Az+y¢x—r¢y

(2)
A Q2N

Aa=H (3)
H



16 BT RESH 2006 4F #5 28 %

B U SN R il

oy 2f ‘ 2f ‘r! Ilyl x! f

n 2
X Vi Vi Vi %
2 2f Eﬁ - 2w — ¥ 2 ET
A= i=1 .,

2

o Zi % Yo _ . . =

; 2f 2f Ezi Eylzl lezn f
X ; 2

_12£ 2%} -n _EJ’:‘ Eli 7

a =(Az Ay Az, $,Af)T

H :(2(25 - Zi/)I,' i(ze - zi’)yi

HETHGRYEHRATHE LT RS E
R A R, LR R . X B e
W ERE ¢, St ETES.

TERE 2 1, 1 Py, 3, 2,) AREH SRR
RIBIEL B, R Po(zo, 30, 20) AT R P EREH
EELR, A P R R Py WIER T H SIS
W I3 . X B R R AR A E N LG
SR R T R AR RS TR I
MR B R R T AR

Xp

oo
X

B2 ZEHmRERERRE

Fig.2 Normal error of distorted reflector antenna
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Fig.4 Radial error of distorted reflector antenna
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Tab.1 Axial errors of antenna reflector under different conditions mrm

B R ANSYS ¥ & A S
E/ACY vAmes™) BKEM, BMEM, HEWR, BAEM, BMMEM, HFB R,
0 20 0.019 943 —1.293350 0.223357 0.587046 —0.552744 0.142 786
30 -0.005 545 -3.116394 0.533457 1.503876 -—1.411309 0.370 757
0 20 —-0.002074 —1.356200 0.242 511 0.746623 —0.632 755 —1.857 612
30 —0.004 670 —3.766 252 0.634 540  G.157 831 1.938 351  0.424 890
60 20 ~-0.002473 ~1.650098 (.232184 0.781984 -—1.100888 0.173 004
30 0.071 331 —-4.630939 0.630458 2.136623 -—-3.130771 0.477 336
a0 20 1.214 439 ~1.133198 0.419285 0.770467 —0.768236 0.164 157
30 3.545810 -2.975706 1.165235 2.150930 -—2.123 386 0.456 522
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Tab.2 Normal errors of antenna reflector under different conditions mm

iw s R ANSYS ¥t B
EAY v/ms™) BAMEM, BMEM BHBR, BRAEM, BMIM HAER,
0 20 1.398 340  0.002228  0.476 217  0.476 387  0.000 005  0.129 236
30 3.331133  0.006 671 1.272202 1.237244 0.000031  0.334 692
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60 20 1.801 100 0.001 484 0.450 682  0.893403  0.000014 0.151 587
30 5.079105 0.004012 1.188 166 2.541346 0.000012  0.417 729
90 20 1.368 105  0.000 037 0.460 479  0.625130 0.000002 0.148 071
a0 3.969 796  0.000012 1.279719  1.744 963  0.000037  0.411 811
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