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Effect of changing armature’s velocity and quality on
rail accumulated thermal energy

WU Xiaokang, LU Junyong, LI Yu, ZHANG Yongsheng, WANG Gang
(National Key Laboratory of Science and Technology on Vessel Integrated Power System, Naval University of Engineering, Wuhan 430033, China)
Abstract: In order to analyze the effect of armature’s velocity and quality changing on the accumulated thermal energy of rail, the thermal field
model of rail was established and the rail temperature variation was calculated. Compared with the experimental results measured by FBG ( fiber
Bragg grating) temperature sensors, the correctness of the model and the measurement results were verified. On this basis, three types of
experiments were designed to analyze the differences accumulated from the thermal energy on rail under different velocity, quality and the same

energy level in different velocity. Experimental conclusions can provide valid references for determining the interval between two launches and

designing the cooling system.
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Fig. 1 Model of electromagnetic launcher
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Fig.3 Armature and counter weight
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Tab.2 Relative position of FBG sensors
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Fig.5 Temperature rise of simulation and measurement
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Tab.3 Experimental data
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Fig.6  Rail temperature rise data versus relative location
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Fig.7 Rail temperature rise data versus relative location

WNEAE B A EAE AR B AR
A Q. 0,0 MU RS I, K S
BUr Rt 18] 5 b — YOS T O AN [H] , Bl S
AR, 3 LT84, A (10) (X (12) AT 45
TESFRR— N B AL R H A Q) 4 Q) M HLIH
AFFANRES LUAEAH R , X 2 W 3 U [R] — o7 B A 1)
RS REMALIERR

e (13) SR A, W38 7™ AR 1 BE 45 i
Qn QO HILLE N -

si+As
4
o L.

s;+As

[

al'Ticosf + F, ) ds

(15)

D= | =

al'LcosO + F, ) ds



5 1

TIGEFE , 45 « HLB RS9 4 10 97 B A A0 S I A A 5 ) - 121 -

AT (15) R BRI O, , 0, I LU A
AT B0 A EL A 114 SF 5 B BE 55 BE A KN TG
TR — 7 B Ab 1 BRI A 5 RE A A

HX(12) KASHRAKD) . FTLEH
A2 SRR DN St 11 TR TR A S BB R B AT S 3 A e
2 HIE ) SRR T AT, KOF#TIRTE AT, 1
RITRER E, Z M APHEBIE R
3.3 FERERITLEELE

RS BB A i A B PR RE B — > EE AR
Fro FEIZRIE G5 E FEAT 0.5 M) e A2 A 1)
RGPS, PR 1500 m/s 7247, b PR
2000 m/s 24y . FELRUEH T 3lEE 0. 5 MJ A4
PTG LT, 25 LA AR AN R BCEE , 40 A1 0 s itk
T8 R A

5 e T 4 ARSI R , S 158
5 2 IR AT S, S0 3 S0 4 R A A
AHES, S0 1 L0 2 5 3 000 4 A5
FEAE—E 25 0H

x5 KEHHE

Tab.5 Experimental data
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