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AB = [WE €, - 1)IE'E3dV]/4PL (2
\
€, P =  E ;0 €o
L B L
Afrf = (vy w) BBIB) (3)
Af i f ; Vg ;
2 MpAf
Z,y = 4
*T B - DeEgL® Vg f “
:Z 0 y b
1.3
MAFIA ,
MAFIA ,
[10]
CAD PROE ,
MAFIA ASCII STL , MAFIA CAD /
STL , MAFIA
, (uBB1 hdix,
) , 1
1
Table 1 Sructure dimension table of helical dow2wave circuit
tape modd of hdix rod inner radius of tubes
mean radius  thickness width pitch shape width didectric
0.800 1mm 0.177 9mm  0.635mm  1.160 8mm rectangle 0.457 2mm 5.1 1.714 5mm
1.4 ANSYS
ANSYS ,
30 x 10°Pa, 0.25 3 : ;
, 2 (1.6mm)
2
Table 2 Radial deformation table of helical dow2wave cir cuit
extruson force/ N 0 5 10 15 20 25 30 35 40
deformation/l m 0 5.167 10.315 16.099 21.401 27.879 33.351 39.683 46.272

relative deformation/ %

o

0.3229 0.6446 1.0061 1.3374 1.7422 2.0842 2.4799 2.8917

, 1(a) (b)
40N : 2.891 7% :
: MAFIA :
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2.2

(2) one pitch model (no perturbation) (blone pitch model {perturbation method)

Fig.1 One pitch modd of heicd dow2wave circuit with 2.891 7 % reative deformation

1 2.891 7%

2 , MAFIA ,

1%, 1%

N

0.200

0.200 CRAY

f

Wi
ol
v, C

0.195 S 0.195

0.190 Eem 0.190 S

8 o 10 11 12 13 ] g D DN
fIGHz [iGHz

3

{a)dinpersion for different deformation {b)dispersion for deformation less than 1.0061%

Fg.2 Digerson for different radia deformation

2 ,  MAFIA )
, ) 1.006 1%,

2
|

-
Fi
o | o

@ [
Z 2
O

i TN

s = by

B8 = -

* 40 . ‘}}
o L e . e
5 10 15 20 5 10 15 20
SGHz JGHz

2 (a)

3 (a)

(a)interaction impedance for different delormation (B)inleraction impedance For deformation loss than 1.006 126

Fg. 3 Interaction impedance for different radid deformation
3
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; 1% ,

(10GHz ) , 4(a) (b) 4
10

0.198 6 v T

0.198 4

(
-J

0.198 2 T 1

0.198 0 ! i S e S| |l

o108 ————— A e P et el e e
0.197 6} ——— A &1 :/i S e ) e
T T 1 1 [ | o e 1 i ) I M
0,197 :/. 3 : ! ! ! ! | 514/ } !
0.197 ml - ! - — 4 [ S NS s = - —————— - 4

wterachon impedance
4

) 0.1 0203 04 05 06 0.7 0.8 D% 1 0 0.1 02 03 04 05 06 07 0.8 0.9 1
relative deformation / %e relative deformation
(a) dispersion lor deformation (b) interaction impedance for deformation

Fg.4 Digerdon and interaction impedance for different radia deformation

4
4(a) , , 1%, (0.198 6 - 0.197)/0.197
=0.81%, 0.81%, 360° x0.81 % =2.91°
30cm , 29.TI° ,
4(b) , 0.8% : 562 8x |
, 1%
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Effect of pressed helix in helical dow2wave structure on TWT
cold2est characteristics

LIshi, LIUWe, SUXa2bao, YIN Hun
(Institute of Electronics, the Chinese Academy of Sciences, P. O. Box 2652, Beijing 100080, China)

Abstract :  In thispaper , the quaszperiodic boundary conditionsin the computer code MAFIA was used to determine the efect on
digperson and orZaxis interaction impedance of helicd dow2wave structure. The Finite Hement Method oftwar ANSYS was used to
smulate the hdix pressed distortion. And then the effect of pressed hdix in helicd dow2wave structureon TWT coldtest characteristics
was andysed in detail. The results show that both digerson and orZaxis interaction impedance of helicad dow2wave structure increase
due to helix deformation generdly , when the radid relative deformation isless than 1 %. While radid relative deformation is more than
1%, the oraxis interaction impedance will decrease.

Key words: Travdingwave tube; Hdicd dow2wave structure; Digerdon; Interaction impedance; MAFIA ;ANSYS
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