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Fig. 1 The sketch map of a compress rod model
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(figure (b) is from Ref. [13])

F AT 7 T 7 98 ST AR ST HE R P
FCHACREEHIBR 304 (316LN) . MR SLIRIE , B IG
PR REREIBEENE 5 — 300K [ BE X [f] 1 L FL4 ik
ZH o BEIELRE T AR ARG TR 4 52 8
KR R LRIk 280 o BEIELRE 9t 28,
B2, B Fk R

a(T) =p/ e +pj e’ (2)

F1 o T)REXHPESHIE

Table 1  Values of the parameters in the expression of a( T)
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Fig.3 The first category of unstable region boundary of

compress rod under different damping

A (19) 2% oqsgm, 5t (184)

B RE B i S T AN BT ZE 7% | A 22 AR X AN W
e/, A CI8) B2 Y A A% e St T 258 T —



%2 1

T AR Y O SCHES A R AT 1 8l I AR

2 i
p=201 =g

£ =20 AR G2 =0 = 1),
KA JRA15 B T HEFFAE R L T 9% —

FATEE X . B 0 1 a3 i ) — i
W
f(t) = % + nzziz;ﬁym(ansin nth + b, cos nth)
(21)
15 21l STy 7
L .
0 1- (Qﬂo) %‘;0—“’ -0 (22)
2w o
R R

TR AFER — AR E KGN A B e -

w 2 2
L1 - -2 -
0, / n =2

454 +4§2(,u,2 -1) +,u,4

(23a)

Qﬂzw LW S20 /A A () i
0

(23b)
WCAPRIE AT RRE , SMBURN P05 2% w0 85 2 DA

%M

9,

w
‘50>«/1—

=2 =28 — a7 +48 (i —1) +4"

p' =20 /AL AL (W - 1)
(24)
M7 =0 i, 75 8 T B I R A R DX 3R il
K%%%Zbﬁ%%%lzizﬁﬂaﬂﬂéﬁﬂ =1 —M%ﬂﬂ

=1 . $me, 732 ¢ =0.1,0.3,0. 5 B &
FFERSE XA SE X, AN 4 (0) . B

LR . FF A9 i BB LI R
0= <20t h 3% (230 ) W O R

WiZe s , (A5 72 MRS RE XS AS Wi 4 /), 3 (23)
TE 1979 2% s 5 i 3158 F—

A b7 1
Q-T2
0, (25)
o= 2{(1 _Z>
fE L= DR (=0 =),
0
2.5
¢=0
2
15

unstable | stable

0.5 :
stable |

cO 05 1 15 2 25
u)IQ

@°

Cb 0.2 0.4 0.6 08 1
W

(b)

K4 EFAEARRBLE T 58 —RATRE Xt
Fig.4 The second category of unstable region boundary of

compress rod under different damping
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Abstract The cryogenic support system is one of the key components of superconducting Tokamak device. In

the working process, one end of the cryogenic support system is in low temperature and the other end is at room

temperature. And the longitudinal field system is cyclically changing from room temperature to low temperature,

when the superconducting Tokamak device is from start to stable work. This paper mainly focuses on the compress

rods of the bacilliform cryogenic support system. The transverse vibration equation of a compress rod in the peri-

odic temperature loads was established. The first and second category of unstable region boundary was obtained.

The effect of damping on the unstable region size was studied. With the increase of damping, the stable region is

increasing than the case of no damping. However, in some unstable region, the dynamic stability cannot be ob-

tained by only relying on the increasing of damping. So, a state feedback control was introduced into the system,

and the original system in unstable state can be stabilized over a large range of the controlling parameter.
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