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Feasibility Analysis on Permanent Magnet Eddy Current Brakingin
Ejection Test of Vertical Tower Seat
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ABSTRACT: In order to solve the problems of long preparation time and low test efficiency caused by using brake pads in
the traditional vertical tower seat ejection test, this paper proposes the use of permanent magnet eddy current braking for
braking. Through theoretical calculations and numerical simulation, this paper studies the feasibility of fixed-point buffer
braking of permanent magnet eddy current braking in the vertical drop test of the pulley, and optimizes the material scheme
of the stator plate in the permanent magnet eddy current braking system on this basis. The simulation calculation results show
that the permanent magnet eddy current braking system can meet the requirements of the vertical tower seat ejection test for a
braking distance of 40 meters. The optimized stator plate material selection scheme is: high-speed braking section uses
stainless steel, medium-speed braking section adopts copper-nickel alloy, and aluminum alloy is used in the low-speed
braking section.
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Fig.1 Principle of permanent magnet eddy current braking
system
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Fig.2 Relationship between braking force and speed at the
braking distance of 30 m
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Fig.3 Relationship between braking speed and time at the
braking distance of 30 m
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Fig.4 Relationship curve between braking distance and time
at the braking speed of 30 m/s
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Fig.5 Relationship between braking force and pulley speed of
different materials

BN AR AN AT, Bl AR N, T
M2 PR AR . R TAGNA R FRN, WS
B, THER AL 3 OR[N iR
L HANA RN, BT DA 30 AEX /N o FE T
R 55 my/s BF, PEAEERKPL ). VAR B R AR At
TR FEa

T OR N R R A 2 SR A 4 7075
B, T ZE SRR, #R/N, KRR
246 FCH o3 W38 2 08 AR T G B /N B A, TS SR
TG A B Bl AR A 4 WSS A TR T Y AR v
B, PR B REE s>, B LA sh 18N . Bl R
BERRRELu /N, AR I RGR R 2, BN AR A
SHRE SN R, XFE A B S 3 1
Ko B2, RHMEEGSMEE 4 7075 VERsh1 ik
RIS, A3 NFE R EE N 25 m/s 1 12 m/s 724 B K
g1, ZIJa s RN

AR A R YE AR, i ER AR X, R
75 U e B/ A € Y = s b N D VA i R 3P 1R 3
36 38 o R 2 ) S RO A ] 8 o X TS [R] B
kY L AR BN AL, H T E R R A% 22 00 (X AY L RE
FETE, e T ), FEIRTEEH SR E A
IS, IR S AT LA Tl — T80 A 7 A i 14
il 2 J1HI7E 450 kN Z2 47, (2 21 W4 {F 14 ol 3 3 BE AN
—F (ANEWHN 65m/s, HEEE N 25m/s, N
12 m/s )o PR, X3 B X AR 6l 3l R 14
BAESIERA S S RSN 6 38R T i —
B TR TR s B B b, N A I Bl AR
B,

FET UG, SO AR T B0 7R S8 T O R RS T
Pedt . mEdl B BoR AN, s i sl Bk FH A B
A4, IREHISIBCR S A %

5 %Hig

SCHRAR T R TR g 0 U ) 2l B9 07k R S B
B s, Ed xR, Hsh iR,
BT 1K EER TR S #E, 13T 30 m I ZhiE
BN S S | HIShEE R SR OCER , Bk T
JK Bl 10 T ) B AR G RE A T A T LB AR R LA R X
il 2 2 GE B9 EOR (AT S Es ANl 40 m). [/,
BEAU T 1 TR AS [R) B4R 1 Sh AR B 2
FEETWITE A RAR T X8 K Wl ) 3y 28 G w1 W ) 4
BT TIT 4

A K RIS RE B W A2 1] Sl B i 2K, (B
IR 7 T 168 D ) Sl AT A7 A 7 B« 2910 P[] R
il SR AN 2 Y BRI BUAE , AR R A <y e E e
F 368 AL 1) 2l 7 A 1) Bl 0 R N U P AR H
PN D5 Z BB S REID | S REI/INL K i 3 5
EE I p A RE SRR 2 Y, PR e i) 3h B 3 R SE Rt T
SR UL, [RIR KRG T AL T 20 2R GE A R
HAUSHO T RGEH S HATME—1E, DA BRI
il S BESR U, SRCRE A I ] Bl B AR 28 i A
ko Wi, &AM B R G Tk dlsh . ik,
UnAey A R figg pe DAL LA [RLEURE 2 5 2% At — 2
BFFE A7 1)

SE 3k :
(11 WoRFE. Wiz iRt Ml dbat: s Tolk AR
1, 1988.

SHEN Er-kang. Aviation ejection rescue equipment[M].
Beijing: Aviation Industry Press, 1988.

2] 2. SRR BOR Y IS R B[], FE B A
2003(9): 72-75.
LI Rui. Review and prospect of aircrew escape technol-
ogy[J]. International aviation, 2003(9): 72-75.

31 UK, BBt ISR R[] 425 bk, 2007(3):
57-60.
WEI Qing, GE Wu-dian. Talking about the ejection seat
[J]. Martial historical facts, 2007(3): 57-60.

[4]  Wiat. EEHLEPIGEE R ATED]. S PUR
A KA, 2013.
XIE Jing. Study on quality of welded crane sliding rails
[D]. Chengdu: Southwest Jiaotong University, 2013.

[51  ARAlfE, SRR m A 450008 i i ) 3 0 i 3l 4y
BrS5IHAET]. LighaE R2E2E3, 1996(4): 1-8.
ZHU Xian-fu, ZHANG Xiu-rong. Analysis and calcula-
tion of braking force on rail eddy current braking of high
speed trains[J]. Journal of Shanghai Tiedao University
(natural science edition), 1996(4): 1-8.

(6]  FWTZ. WEF S A AL LT Ry B R A e
[D]. HM: WL, 2006.

TONG Xin-hong. Calculation and simulation software



© 62 -

2021 4 10 A

(8]

(9]

(10]

(11]

design of synchronous motor for maglev transporta-
tion[D]. Hangzhou: Zhejiang University, 2006.

BIHER, SRERE. KBEREPUH SR B AR )]
A I MLAE S3RIN ZE 4, 2009, 32(2): 23-25.

MO Ming-xi, ZHANG Bao-xia. Permanent magnet track
braking technique and correlative calculations[J]. Electric
locomotives & mass transit vehicles, 2009, 32(2): 23-25.
R, IZW‘, XU, 2. s IR LR R R G
TIBFSELT]. 45 FR5% T L, 2016, 13(6): 41-46.

WU Jing, OU Feng, LIU Qian, et al. Study on control of
motor servo system in acceleration environment[J].

Equipment environmental engineering, 2016, 13(6):
41-46.
R, AT KRG T A S I R BB 5 4 ) SR Y

[7]. s E 351k, 2010, 32(9): 57-60.
YAO Ming, HE Ren. Study on permanent magnetic brake
system application and strategy of combination control[J].
Manufacturing automation, 2010, 32(9): 57-60.
KA, BASCHE, T, MR T ke B R
ST S RIS T ET]. PGB HLEZE, 2010, 30(6):
57-61.
DENG Chang-qing, NI Wen-bo, WANG Xue-mei. Analy-
sis of magnetic field and calculation of braking torque
about subway vehicle's eddy current brake[J]. Railway
locomotive & car, 2010, 30(6): 57-61.

PO, mERE, Ek, L HAARN I E R
1Jr . TR, 2011, 18(3): 209-213.
JIA Qiang, GAO Yue-fei, TONG Yan-fa, et al. Design of
linear eddy current buffer[J]. Journal of engineering de-
sign, 2011, 18(3): 209-213.

[13]

[14]

[15]

A, VIR, XKksE, 45, DS-50F K& 2L HLRE I i
FIEMBERII]. P EET 55, 2015(8): 108.

LI Wu-wei, SUN Hong-dong, LIU Yong-qiang, et al. De-
velopment of DS-50F air-cooled electromagnetic eddy
current brake[J]. China chemical trade, 2015(8): 108.
AR, A KR G AR B e S R Oy oY
[D]. #HYT: TLFRK2E, 2007.

NIU Run-xin. Study on design theory and control method
of permanent magnet type retarder in automobile[D].
Zhenjiang, China: Jiangsu University, 2007.
. R DR s 1 T S ST D
JURTAE R, 2015.

FENG Yong. The design and research on the new trans-

1. T

mission of electric vehicle[D]. Guangzhou: Guangdong
University of Technology, 2015.

PR, RS AR TRl R R A 0 R B R SRR
[D]. HUM: WK, 2010.

YAN Guo-bin. The study of hybrid excitation rail eddy
current braking system of high-speed train[D]. Hangzhou:
Zhejiang University, 2010.

Sfa] . A U P B A AR S A B AT 0]
E T A, 2012, 9(4): 114-117.

WU Xiang-yang. Outer flow field thermal management

R

analysis of wheeled armored car[J]. Equipment environ-
mental engineering, 2012, 9(4): 114-117.

T TR R I T 2h i B B BT (D). AT :
PGS R, 2009.

JIANG Dong-qing. Research on rotating permanent mag-
net eddy current brake[D]. Chengdu: Southwest Jiaotong
University, 2009.



