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Fig. 1 Quarter model of the launcher
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Table 1 Material parameters of parts of launcher 1.0F
Young modulus/ Poisson Density/ 0.8F
Material . ) Ko/ )
(GPa) ratio (kg/m?®) g 061
Copper 126.9 0.35 8900 =
0.4
Fiberglass composite 14. 6 0.16 1900
0.2
Epoxy resin composite 8.4 0. 33 1700
O 1 1 ‘I 1 l
Ceramic 276 0. 22 3500 1 2 3 4 5
~ t/(ms)
Steel 200 0. 25 7800
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Fig. 2 Changes of current in rails
3.1 —HEBHSWG-ERBEaSHm

RS o BT I LA & v O B R AT I 28, EL A R AR IR R A 1 MACULIAT 2 o R Rl S 800 b 7™ A e
RWLHEAE T T s T HEAT B 48 B i S W88 B2 A0 BT o I L 2548 3 SR T B & A1kt

I T BT U R RS RO 25 5 T M M, AR AR R T3 250 39, 8 MPa (WL 3(bh)),
{H 52 B o iz S T AR A TR S5 500K & TE it R BB i DR TR AN S5 T R E 0 8 TR A R E AR
LS Y 5 1 SR TR 5 4 i B vk i, 45 B AR B AN g R 2. 63 MPa(ULIE] 3(a)) , 45 5L b WL g )% ) 4k 2k
TN 3X WA 2565 THIH 23 18 AN 2 1 BB AN i KRR B AR . e Ah s R AR 4 36 il B30k i 7T LA A
F) 2% AR 4 RE Z 18] B B fil 0, I A Ca) s o B R HE A g (22 W JUART 978 51 56 19 107 g 46 b))t B AE
SRS 3 WAE T bR E 154 MPa, X2 i T S8 y 05 ) B 52 UG D BOR L BE IR S5 M 3 BB,



760 = JiS L] B 2 i 821 %

p/(MPa) p/(MPa)
—470 -131
-384 -95.6
—298 -60.8
) -213 | 259
" -127 9.00
% : —41.4 43.9
i 44.2 78.8
3 130 114
\ 216 149
= 301 183
(a) Contact (b) Common node
3 RSPEE y J5m BN A
Fig.3 y-stress distribution of the launcher
p/(MPa) p/(MPa)
0 0
51.4 62.8
103 126
154 188
206 251
257 314
309 377
360 439
411 502
463 565
(a) Contact pressure distribution (b) von Mises distribution

B4 ETRSEMEEITE
Fig.4 Calculations based on the mixed contact algorithm
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Fig.5 Magnetic force of nodes in the rail at t=2 ms Fig. 6 History of y-magnetic force on the rails
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Numerical Analysis of Magnetic-Structural Coupling for Electromagnetic
Rail Launcher Based on Contact Algorithm

YIN Dong-Mei, L1 Bao-Ming
(National Key Laboratory of Transient Physics NUST ,Nanjing 210094 ,China)

Abstract: Aiming at the loading problem of electromagnetic force in structural analysis for the electro-
magnetic launcher and the untrue phenomenon obtained by common node method,a contact algorithm
mixing multi-point constraints with augmented Lagrangian is proposed for numerical analysis of 2D
magnetic-structural coupling for the electromagnetic rail launcher. Results indicate that the changing
trends of the electromagnetic force on the rails and the maximum magnetic flux density are similar to
that of the loading current. Material matching affects the dynamic response of the launcher greatly.
This method results in loading on the rail more reasonably and avoiding the untrue tensile stress at
some conjoint areas. A useful method for structural analysis of the electromagnetic launcher is provided.

Key words: electromagnetic launcher; multi-point constraints (MPC) ; contact; magnetic-structural cou-

pling ;numerical calculation
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