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Abstract

The railway track horizontal alienment 1s composed by straight, curve,
and transition curve.The distortion of the track will happen under the
conditions of construction errors, impact of the train passing by, improper
maintenance of the railway, or distorted by some external forces.Among
different types of track for curve constantly occurs and becomes worse as
time elapses because of the centrifugal force of the train applying on the
rail. When the distortion of the track happens, there will be a serious impact
to the wheels of the high speed train.

The topic of this research is to investigate the regression analysis
method of the railway horizontal alignment . The curve-refining analysis is
aimed at correcting the locally irregular period. It is easy to be performed
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and can be coped with the refined distance. By the numerical coordinate
regression analysis, constructing the regression analysis matrix as the tool to
compute the solution under the Least Square Estimation theory, also the
differential error of the sampled coordinate values before and after the
regression are observed to estimate the optimal alignment.

Three real cases have been used to validate the numerical coordinate

regression analysis constructed in this research. The data sets are obtained
from the the newly surveyed railway alignment coordinate of the Taiwan
railway Western Line from Keelung to Kaohsiung. The results show both
correctness and practicability of this research.
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1~ KRR T = X VIRRIE > B wnadhpn - N2 SUBOHE H I R 2%
Jee /N Rk L iR TR S (H AR SRAE Rt B Z KR NTHR AR5 e W
i S5 > DAT L T AR TP 38 B ] JEE A DL 52 ik i i 2 >R A B2 T
i PEARLIE

2~ HHAR A A AHE SR AT AT AR AR BR AR > BRI HBCRE 5 CE B A > Y
T BR e o R LT AKER -

4.2 ER R B ERX
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AT 2 S AS PR > B0 H 5 0.2 P R DU 8 L e BT - WU %
A Gt P15 AR P A T ME IR 22 A% - 0 SEIRS ST HE AT bl 25 BR AR 2 G i 5
BT W22 5 S TR ERUE - LUK i B B AR -

4.3 fh AR PRI R BB IREE E B

A B AR T A 2 7% > TR T A SR IS L A o o R AR 4 i 5 b 7 8 AT T %%
HURE SRR AR GE
U~ ARIREZ 0 R AU B SR Hh B 25 E B RR AR A TS ~ SC ~ CS ~ ST Z AR
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2~ ARG AT S PR SAR M AR R G - 225 Sk B bl - B
T R SR i 5 I R o SRR R R R S R A

3 WUEEHIR > G R ALK AR < R RSO - it i
L3080 s 53 7 1117 3 o B e o AR (7 BB o WAl s 27 5 1% > JR A
HRERZBIPER ot R ERTET M > MRS SRt BLRE AR S i B (12
PRRE LS - DARTE BRI -

I~ AR B R R A T B U AT

R 73 M1 (Regression Analysis) s& —FEAEAT 2 EEEURET 0 THY )5 > =
U A BRI M R T —FER E B AR o WER ATy H AR 1
i 18] 5 22 {16 A2 T 2 5 A B ~ AR R T g LR R > Sl 4 ST SR R R DU R
R AR TR 52 5 17 oK Bl Je Bl il ) A2 .

M SN S o oA S H I RIFE R — R e s R
BURTE R B 8 (B B AL 5T 20 ) T IhE e A 25 i A R 1 A8 8. R 1 Bl
%o ARACER M R Y /N 3k 1% (Least Square Estimation, LSE ) {/F f3 ilil i
ST 2GR 5k > DIHESR I BLE < fE A -

5.1 \/N3REE

B /N e R I B S R EORE o EET T I T 2 BB S P B — T
LA T 5k e AR VRS R - IS SERUR SO R 22 o B T AT Y B
DR TR0 722 15 (R P S8 T 5 P o i v e > DR AT 8 A A R 2 O B i o e
AR E SRR R o ST (Gauss) B L g 1Y IR RIE Y 5k > RIS i
ANZSRE  AFEFREY 1809 4 AT (ERY TR B o

e ARG AR AR A RO R ¢ /NIRGE R A RO R 215 2 ~ IR B
B R SR KM A S~ MORRR R 8 A IR L N R - B DU
YA s 1 SR B Y e SOR 8 - S5 TRARRRGE U BR A MDE AR /)N
TR BN SR AE B SR E ARG IR o e R iR R A
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HI (5) AT PLE 1k
L=AXA+A  cveeeeneaenn e (6)
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B RN R CRRE - IR
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:H'ai/J\ .............................................(8)
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53.1 HREtE

Eﬁﬁfnfﬁﬁz%ﬁﬁ%?ﬁj{%‘%ﬁﬂ‘ﬁz ﬁfﬂ ’ %iﬁ&ﬁ% :

y= ax+b (19)

ol B 0 % X’y 5&’1‘[@&% a 752 b> ﬁEF‘ a FiE %??Jrf b FHIE
FrEE ’Q,HHFJUQEEI’JFaﬁ?ﬁﬁﬁ(ﬁJI#(iEﬂﬁ&ﬁ :

V. =ax +b-y," e (20)

HI v =AX +1

x 1 ; Vi
Hrra=]: X:H =] :
bl><2
X2
_ _ i/\ , \‘ £ 7

x, 1

5.3.2 Hih#EtE

FEHCR B b 3 (8RS 7 E — [ A58 4 B RIS AR 2 AN A
AL SN E R IR TR > SRR ST BRI o A R R
B o 55 L TRE AT 155 (x,y) > 5 s L o i g AR SR B85 22 S T o PR AR
PREERIE I IS (2o yo » > ISR 05

V,=\/(XC—X,)2+(yC—y,)2—R(21)
s ox, =BG XA oy, =ED Y B 0 R=ELZPK
TREE B O S PRI R EAME x, = x, +0x © y, =y, +Jy ° R =R,+R

B (21) AR - IE—KH

(xy —x,) S+ (yo— i) —R
\/(xo_xi)2+()’o_)’i)2 \/(xo_xi)2+(yo_yi)

A Sy, =0t =202 + vy =y BT DA E

v, :(xo—xi)&c+(y0—y,-)§yc_ék+(sm_RO) (22)
Soi Soi

V; =\/(x0_xi)2+(y0_yi)2 —R,+

Bv=ax+1 > X=—(A"A)"(A"])

XYoo= X% Vo= N

R, —S -1
5366 0 . 01 Sm S01
. b= A=| ; :
§R Ix3 RO_SOn il xO_xn yO_yn -1

SOn SOn

Hif o, _

HITTSRAR X o SRAHIELL R -
533 AR AR

T S s LA R o R R B T S TR A R o R R Y B
RO s FEAH S o ol 5 S AR 1Y R > DR I o L o O T A S i T A
AR R b o B B O RAE A AR 3 A b U 3 B A AR 8 P o) 5
[ PR AT B A B g 80 0 e e i W DR 2 B 3 A -

7153 R LA LB R A i o IR T AT RS DR - A2 208G TP Jig 3
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%%ﬁﬁﬁf@%ﬁﬁ%ﬁ LlI?Eﬁ%JEHﬂ%%I/uu ﬁ§$ “‘r?ﬁ&fh%
y=mx+c- e - (23)

Forprm FE B RORER > C RS E AR > P s (B A g v 2 30 B 52 o2
[ER SN Sawawill) =

L:y=mx+b,
L :y=mx+b,
ST TEL B Y A 7R 0 B R U

;fnlx—y+b1 __’_nf[zx—y+b2 ...................................................(24)

\/m12+1 - \/m§+1

AT LG5 >

m\/m2+l+m2\/ml+l b\/m2+1+b \/ml+1 Cerereeeneeee e (25)

yms +1+m! + N+ +ym] +
AT ()R - HI

=ml\/m22+l—m2\/m12+l b\/m2+l b\/ml+l R TERTRRTTRTRY ¢216)

\/mzz—i-l—\/mlz—i-l \/m2+l \/m +1

R (25) 86 (26) Mz Py iR AmA (21) e JIFSRES
B A B A SRR FO B O B AR AR

5.4 B EHHE A

3 250
240

230

e Ay

220

210

N 410 200

Bt

140
160 170 180 190 200 210 220 230 240 250 X

10 SRR & AR G [
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AEBP5 B P AR Y Ry ER 0 70 R it AR RN B LT
S WA DA — {08 5] 2 B - A B R A e P A A o e B R QT s B
T2 il - 2Nl 8 Fron Z IRac#R I e - AR LA A 20 e BES -
TICEE A4 ~ AR R HE A AT AE AR B ANk = Z IR R AR 3% » SO AT Bk Eﬁ%;&i‘)@
LB AR IR o B A (7 AT BUIE W 22 5 SCRRTBR 501, 2008]

WY s R AL HE R 2

%
e X JERE| Y HEA B B A B
1 168.879]  237.697
2 171.858|  243.575
¥ /
3 175.896]  251.707 L TR B
4 180.162 260.175
5 166.615]  233.146
6 163.985]  227.753
E‘g ",f i 5
7 161.473 222 304 E 3 5 A A b A B
8 158.071 213.973
9 156.178 208.266
10| 154564  202.417 ) .
11 153.380 196.604 (B i A
12 152.471 190.608
13 151.973 184.712
14| 151773 178.716
FBE S S L
16]  152.194 163.724
7] 152.524 157.693
18] 152741 154.678
$8 B T
9] 152928  151.724 R T TEL AR B
20 153.045 148.679

5.4.1 HiERREHE

1~ SERF SRR, 5 e A B 2 AN fE LA 4 B
TG 1 ¢ AR (X=168.879,Y=237.697]
G 2 ¢ AR [X=171.858,Y=243.575]
TG 3 0 AR (X=175.896,Y=251.707]
G 4 ¢ A [X=180.162,Y=260.175]
RIS fHa~ b (a FBERFSE > b B E )

B ety

2~ MR 2L TR 2
.Eﬁt(ﬁjﬁifiﬁt : V.=ax,+b-y, ’ E\IJ V.=AX +1

168.879 1 ~237.697
NENEE 4 [171858 1 sz || 243575

175.896 1 bo ~251.707

180.162 1], ~260.175], ,
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BRI (G
A X =—A7a)" (A7) B ] LUK A5 X

168.879 1
168.879 171.858 175.896 180.162] [171.858 1|
all X:_({ 1 1 1 1 } 175896 1|
180.162 1
~237.697
168.879 171.858 175.896 180.162] | —243.575
({ 1 1 1 1 } _os1707| )
~260.175
X [121453 696.795} . ([—173150})
696.795 4 ~993.154

199476
x= L 99, 19666}
FEETHELIZ A5 a=1.99476 & b=-99.19666 ° L N E ft FHE L S
5 Ei L Y=1.99476X-99.19666
~ SR B E Sl e R AR T 2 B R

5 4 2 (A T 2 30 B e i R B o T > DU 5% A e Bl B
M RS o 2SR R [x,y ] B BRFEL AR ax+by+e=0 HYEEEEZ LA

T |ax+by+c|
a +b (27)

IIH:H%’E*(EJ%E 7t A e R TR 5 R 2 1.99476x-y-99.19666=0

2 FEREX=168.879,Y=237.697] fEA (27) ;@ , /E\IJ\]EUE | ’éﬂi@ﬁ%ﬁ
FRA PR =R

[1.99476 x168.879 + (-1) X 237.697 +(-99.19666 )|
J1.99476 % + (-1)>
LR 2% BE Y 5 22 R AHTE]

- RRBG T E AR B AHBR G LA

A BRI ST B O AR B 2 2 CUBLHME I 4 8
HIEE 17 @ FEAE[X=152.524,Y=157.693
HIEE 18 @ S [X=152.741,Y=154.678
HIEE 19 @ FEFE[X=152.928,Y=151.724
HIEE 20 @ FEFE[X=153.045,Y=148.679
e bERHER > ARG IE AR H a2=-16.84978  b2=2728.00094

=0.009 mm

]
]
]
]
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6 ~ IP 22 BEET 5
RIF LW E AR 2 S h )R > E— DR EE AR AT I RS dh 5 1P A8,
JA S Ky 22 F 0 15 TP 28 BE AR X =150.027,Y=200.072] » Hh## %8 =30 & 01
45 17.7 F

542 AR BER
AR TR FIT 15 6t S 2 B B e O T A T R 0 S
L, :y =1.99476x—99.19666

L, : y=—-16.84978x +2728.00094

SUTWA T A 78 7P 0 R T R 5
_ml\/n72+1+n72\/ml +1  bolnd +1+bm +1
B e+ 14+ +1 x+ e +1+ i +1

1.99476/(~16.84978° +1—16.84978/1.99476 +1

\/(—16.84978)2 +1 +\/1.994762 +1

—99.19666,/(—16.8497)* +1+272800094,/1.99476 +1

\/(—16.84978)2 +1 +\/1.994762 +1

X+

y:

oye=mx, +c
Hrpm BEARIE > ¢ BEAEE > 15 © m=-0.2055326 , ¢=230.90775 >

RA LS
By, =-0.2055326 x_.+ 230.9077

5.4.3 5 R E A% BRI [H dh SGE B EH

~ AHBH AT &R

(B i1 B o LT AT 4 B

HIEG 9 @ FERE[X=156.178,Y=208.266]
HIEG 10 @ FERE[X=154.564,Y=202.417]
B 11 ¢ FEAE[X=153.380,Y=196.604]
HIEE 12 0 FEAE[X=152.471,Y=190.608]
RFNZHAE: B SAPIRIT RS (0 yo B
B RE v =Y —x) + (. —v)? -R

2~ R BAP 722vk1 RE =
B ye =mx, +c B TRE
V,=J(x. —x,)? + (mx,+c—y,)> =R

Hrp m=-0.2055326  ¢=230.90775
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v = ax +1

Sy z\/(xl. —x0)2 +(y; —c—mxo)2

ox
X =

OR

. R, =Sy,
1= A
1x2 RU - SO” nx1

2
Xy — X, —my, + m”x, + mc

Sy

2
Xo — X, —my, +m X0 + mc

S

On

REEWIEAMIE R, =100 ~ x, =250 JZ y, =179.5246

Sy, = \/(156.178 —250) +(208.266 — 230.90775 — (—0.2055326) x 250)> = 98.125

S, = \/(154.564 —250)* +(202.417 —230.90775 — (—0.2055326) x 250)* =98.143

So; = \/(153.380 —250)* +(196.604 —230.90775 — (—0.2055326) x 250)> =98.118

NS \/(152.471 —250)* +(190.608 — 230.90775 — (-0.2055326) x 250)* = 98.157

100-98.125
HT - 100-98.143

100-98.118
100-98.157],

5.4.4 Hih#f 2 BEH

[95.766

98.125
96.109

98.143
96.049

98.118
95.687

L 98.157

ISARIPUTEAE: Py EN o AN =

X =—(A"TA)(ATD)

4x2

RE 3t S B RACET B PR B R AL 7l A

X, =X, + Ox,
R =R, +0R

Sl AR ELLEUE © (x.,y,,R) =(252.428,179.026,100.609)
ST AR A H AR B B RS 29.686

5.4.5 EIH B IR R R

25 TG 81 S0 G (5 b B Y L E S 7 - RO AT AN A 2GEH R
A B RS (X, Y] > SRR

R4 HIRE S 2 15

JX =)+ (¥ -y ) -R
BIATHTES O @ AL [X=156.178,Y=208.266] °
1 HE B IED O EFE © (xy.,R) = (252.428 179.026,10 0.609)
HR et EAk (28) fg -

qa@%(xc,yc,R)

cee 0

=J(156.178 — 252.428) + (208.266 —179.026)* —100.609> = 0.015
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5.4.6 Hh A% SRR R 1 AR A%

R DL/ T R BT 2 S 8 R B0 | JC R
B+ SR (A M
|~ UG {2 AR B 2 B A T R AR (L B R
AE AT I 7 6 A 2

2~ SELGRE TR 2 B B A LI A 5 B O RS B I
/N + PR A A 2 ST A o R+ o B T
AR » S BT % [ -

3~ S TR AL 75 B B SR 2 2 -

OO R B AT T+ 2 R 25 S B TS > e 8 7 >
RIS > b A > B8 3 0 S0 2 > 7 T 5 T UL 5 4 s
AT+ REGE 5 - 1T 45 W B 2 SR A BT B TR AR P L 2 255 R
SR+ L — (B B AR A TS B M DA 1T (1 LU PN
Rt » HITTRERS 2 JCIBR BT » SO B AIY R - DUN S AR I -

5.5 BIEEAER

A2 IE AR Y TE AR B AR S B LR L K R AR I A R DL BB
a1 ANEDL R 355 20m B — BT EG > AR B o B G sy il S 1
oS T EE DL b o BIFE A RE SIS DL B AR G SRR 0 JE A T AT RE
17 o SUE 5 I R A i 30 B o A 2B DA R ISR QR B > o AT e

B IR A0 (s 0 AT AR AR AR % 1 A B R (B o AR R o R Al N U R
i > i T Microsoft Visual Basic 6.0y 24 TH > 5 —EHH%KE
i R ST RO S o A ERIRE I HE o R N B R

7N~ AR R R R R S
AT FEER F 2 8500 B R /B8 2 S e R - 050 B2 oo v R PR R R
SEEG S MTERES > BRSPS R L Db A A e .
ZHl—  ZEE PR Bl B U R R A 178K4918 =

181K+828 [l > 25 2910m » #R & 3 M E AR EE 1531 ~ 1541 ~
155L ke 2 flEldfi#E% 153C ~ 154C -

T ZEAEE SRS SRR o SR R 256K +104~ 258K +115
] > 25K 2011m > 3RS 3 (ME AR 2231 ~ 2241 ~ 2251 k2 2 14
R B 223C ~ 224C -

ZEBI = ¢ G E R e R R R R 291C i R LRI R T AR > 8K
B B B 372K+557~374K+894 [t ©

—AEZE PR FH A5 A 8 A S e 5 R SR S AT R S SR AT 2 B —
LA > H g a] 2275 STk [BR 52X FE,2008] -
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6.1 =B — R

1531 © REBL A EAREY - 5 553m 0 JLAT 44 {EHIES -

153C 25 1 iR > =X 224m > 47 26 (8 HES - Sotn St o AE R A B AT 15
(RG> G RE A7 R AR R AR B Y > B a T R B e 1%

PR R=595m
F A AR L=60m
AR T =4 CIE R 8 )
1541 ¢ 4 A 153C #1 154C Wi phiAR rh 2 B AR B - & 832m > b4 53 flE &G -

154C * 55 2 i B > 5% 447m > A3 52 ARG - So b o AE IR AR B A 25
o B ET Hh R R CE RS

1€ R=895m

AR AT A% L=115m

Hh AR 7 =7 Ui §E )
1551 ¢ A& BT IEAREE 4= 856m A5 52 {lEHIE] -
EP— Z BIEAE FaE 9 Fros e

Fhl- ATRER~ BT
(178K+918~181K+828 )

856.627m

s

11 Z2 41— 8 1 7 R T

6.2 55 1 ZREEH

AESS 1 G R TSR o AN 25 R e it B R o [T B R ST R 4R - (8 DU S
RVASDIRR (FITER 7355 R ) 1= i 795 ARA will IV g -+ 24 N 3 0v SIS (0 - ARV
I 5 {180 TEL A e R b it o 28 37 i i D 22 S AR TR R B > 28 1 Gl i ( %
TR B YL R ) AR PTG W AP AR R ORI

1~ ESREY 1531 @ £1#=2.0755705 L HE 2 =(0.058m
i H=2222618.2162 B R 72 E=0.147m
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2~ EARER 1541 ¢ RBF¥E=1.1295935 FEHE 72 =0.040m
#ilH=2432320.4847 e KR 72 E=0.086m
3~ EAREYR 1550 ¢ #13=2.7099249 FEHE 72 =0.037m
i 1H=2083222.0059 KR 72 E=0.085m
P S0 G A5 SR AT DL B 1541 R 155L BB 2 i TR 1531 i o

SIAERBRBGA Y > 5 1 KGR (25 Bl R B LM T ) 12 AT i s P
BB AARATT -

1~ [E[fh#R 153C @ 414 R=599.245m FEHE 7£=0.015m
B K 72 fiE=0.028m
2~ [EIf AR 154C & 4PE1E R=881.158m FEHE 72=0.033m
i AR A2 (EH=0.062m
R A3 BT ARG SRR 0 153C R AR Hh R IEMETE#R 154C HRAR BB FE -
6.3 5 2 KEFBIE

HEF 55 H R S R % T i B AN ) 7 S0l i e B » SR T 15 25 I BB B 22 i /N o2
I o AH R R L0 B AR RV A B R R 2 IS I B R > MR 2 G ER 4y
WTIAZE T S B HE SR IR I o AE VEHE S Bl AR Z0RE 7 IRF > 2% 15 R B ERL | 55 B 0
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Abstract

The bogies is the main structure to support the car body as well as
the key component for the high speed railway vehicle. The wheel-set
mounted on the bogie will guide the train on the rail by means of
wheel-set rotating and conform to the qualifications of running safety and
riding comfort. Consider the train as the public transportation, the
comfort for passengers is the most important issue. Vibration and noise
are mostly closed to the design of bogies. In the whole bogie system,
vibration mainly comes from the vehicle in motion. The suspension system
of bogies is the main structure to reduce the vibration. The bogie system
relates to the comfort for passengers therefore we will discuss how to
improve the comfort of riding based on bogie system.

First of all, we will introduce the working principle of bogie and how
the bogie reduces the vibration while the train is running on the track in
this paper. Secondly, we will discuss the suspension system. The main
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topic of the research will focus on the ease of the passengers.
The research is summarized as below -

[ ~ The working principle of bogie.
» The configuration of bogie.
» The suspension system of bogie.

» The riding comfort to bogie.

N NS LN

» Special bogies.

Keywords: railway vehicle ~ bogie ~ suspension system.
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2.2 Suspension Gear
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2.3 Bogie frame
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CC unit: Command Corroliar - by command from TC unin
TG wnit: Tt Gontrollar £ Tilling timing command
st dram S5 unit 1o TG unit

Aastoration of tiled car
startad by cormemand Iram T3 unit
Fned el comcatar cuarve -

4

End af fransitian curee -~

4-2 Tilting control system

4.2 HEAW RIS

L L L S, LA 0 D FB L DO () A
WAL & BLBLI 15 angle of attack FEZE (I8 4-3) » A€ B fL B 01 1R 7E 2
BEEFE BRI 5 » TR V35 PRI B B0 - — AR R BT B
S AR AT 8 P04 T B A o D WL ATHEE  {HLAE9
BAREY » RIS ATHEC D A9 O F AT AR R R » DR 3
W P A BB T 43505 20 S 0510 L A

FRRNAL » LD o8 P SR 358 0 ) 20 B 51
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i I BT /e~ A o ) B R IR RO AP AR RE BT L R AR AR
AL > a0 Clhel 4-4) AR > 72 RUHEFEEEAS e AR B /e 1y - P00 /2 ~ A5
D A e e il > DL i i ot IR L o o (S R Y
PERERE B iR > AR AT HAGRIE - A RANETEIE - (& 4-5) 1%
H S U R A EE R 2 TR -

“. l__t_\'.eé ?11 TeLIvElanI 1 S 000 Iy l' " ,rr
Y " I". JII KI £
- & W \ ] 7 'Sé
CONVENTIONAL: RADIAL: % \ s { /*9/
Angle of Attack £ \ /f :_/ /;ng'/
. B ; s x\.\ \.\. :,-f'f / '
\\ b \II Jlf f ;/
L \\\ (/7
— m (| -.! ; ! = \\\ II. / /// #
| | e \
Direction of Travel Direcﬂon of Travel S Cerma ol cumanrs
4-3 {8 B B El G v 22 fie] 4-4 7 BUHAR S e A
- 5= =
%1l B2 58 5% Hh A IR
AR

A Bl e

4-5  HEAMEAAYEEER 2P

I~ BRRH

bE & Bl 2% ey D > BN 2 IR ) R H e S o 7 H A TE ot
MR > BRAURY g - T HBSE > B TR IREI R > maRINE A IR E
% o AEWE R R AL 0 BT R A (Suspension system )i — A I H S YRR R
i AR R R > R AR > E BN R E L o G SR
I )y T o {0 ) B R o

TEBEHR YRR R A A WAL IR R AR 0 7 E i Bl el ey 24 ] Y A&
MR TR R AR - e m) 2L B B o R R 1 R AR B K R4 > Wl
CEE 5-1) 5 B R AE FH A At % 1 Be 8 vy R R B A0 S A'E I Ay 76 2B B R 8l K.
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R o P 2R YIS e g S L B o — R 2R AR T SR AT A RS 5 R P TE
HERL S 1Y 1) FH s P 2R IR BB LA AP 2 T 2y 2 i B2 > BH e iy o I RURT A s AR &
PR 1 2 5 e B A I SSCR, » — AT B3R ) R AT 0 ZEEE 21 1 H1 5

L 2 REAERY ¢ LA B AN P AR LY TG 1 R ek SRR T IS
TE T ol g U 3 A B2 2 R R A ZE RE S I L 25 R > I 2
A B PHAE R -

PETT AT JE 5 73 SR T T AE S0 R AU T 1 AN AP A PTG o Bk B o kAL R
(S8l DURE DR ofe 25 Sfe A4 T 6 Je e = iR Sl AR I it X T

Y0 R P B e R R AR B AT LA RO o T DL
HE R T BRI 5% B B R S A e R L AR Y -

Secondary sprung mass
{car body)
é Sccondary Suspension $
Primary sprung mass Primary sprung mass
{bogic frame) i bogie frame)

Primary Suspension
Lnsprung mass

5-1 Hif .2 & T R

51 ERRRM

P Y eh iR A R CAfE S5-2 ~ &l 5-3) i BLAEZEE RS o
LM A B - TR N HE R RS EE > IR R
BOIRE e AR R I - £ 0 BP0 EF 08 5 o 0 ER AL W (0 v B AGE e WU o DA
Fe S ey e T E) > — M s > TR MR 5 < i e B AR N W
> HATIRE ZILHEE A G i R 2 B8 s » RS B
T 5% = ( Conic Rubber Type ) °

5-2 =] CHIEH 301 U5 1 R 5-3 2] LHEHE 321 MU 1 R
SRR RE R 2 = S 7 I 0 R 1 5% e AT 5 R o By > 35 ] A
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2 $ETAG R W o 45 $E T A Ry gt R > RIIBI H A 17 sk it A v i 2 A2 o2
SHREEEHEZEERERIRE S L SRR E A E -

EREMAMAERET L o Tl T A T AT AR N o R DA W H
fifl sz A (wheel-set) AT A O HRED - 1110 A8 M 17 B A e T Belll P s K - RS Y 3 72
A DAY Bl 1 e {7 e iy o

PUER M R MEEFE T UMY UEE T FEAICEE - emm:
PR T e FL o R TE Ay
51.1 BR#E

A R o R I o S B e R K 2 8 2 ) e B R A7 i K
& & (staticsprungmass) R e B 2 72 » 3 36 #1°% (Ridefregency Fride) Bl %%
I 6 eff WRBHIRS:

Fride=4.98/f O effeerereeeceee (1)

Hrf Fride WHALES Hz > 6 eff ZBALES cm(—#&/NA 3.4cm) » Tk
AP AT 6 E g i £ 55 (equivalent)E & ~ HEE K PHTEAH B RARL > R
AKEEHAFEGHEZE Wa» Wa AT -

Wa=60/2 7 X/_(K/M)(Z)
Hofr K B33 K (Riderate) » Fin SR 73 S 9 .2 B SBORTT > ML Rl I
%

MEGE IS 2 SRS W 5 W/Wa B350 1 B R e A L iRE
FeHEANETHEAEE » — NS - 98 C 8 & B A P LUK EGHE &
Y fe 0 AR R > P 3 St A R B il S ] A R A S5 WIS R PR AR
JE S EAE S | > DUERIA SR & Y AN &7 0 2 -

53HMEAE A (longitudinal) Sz Ml (7] (lateral) Y lll P4 (stiffness) b » FeA04
R PR R R E O Y - Sk R e M o DRI E WA I T A R o AR
A] S A (stiff) HL A n] DA HR (soft) » A BRAMT A ZHZ e B H VAR ~ FSE
T~ SRt o Al CHE S5-4) S WP 22 58 1 3R AE AL A€ 1) sz R e Al 4
AR R U R P % oy 7 AR B PR S o SRl ) o ey 2 {0 oy L oy o R E AR
angle of attack - % § A B [e] B2 IR A v B PR K Sy > @ e 1T )
(Wheel-set hunting) °

‘ﬁ.rrl?]l' bhogie Soft bogre

5-4 Stiff bogie Hi soft bogie
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5.1.2 Fe#E M
N E RS R 1Hz o T DL R B i &9 58 1 SR 1
1Hz » RIEEE T 2K - Hii 2K i 8 & 2 15 (Bounce) ~ M (Pitch)id
B 2 AR KR E A 6Hz #uE > JE Rk E & I E B R A5
10~15Hz » H H BYAE TR 1R ik Bl Jf il B f ol Bl 3 A e B - (/5 i
AR AT e A2 2 A AE S B R /)N
5.1.2 #it
U Ry — 2R G BN R AT o R RAR MR Y I s B R S N
Ly o S TR S0 R Y R AH B (Rollangle) ke By sk BRI 24 R IR AT
4 (pitchangle) > WA FT IR & /2 8 RMAERGT L HFE R -
5.1.3 B 2 iR e
i 8 T 1R A 7 B Sfe i AT R U R R 0 RS /)N T HE T 3R L
7= o Bl LR 2 [ N B A 2 o Ef i (7 £ 22 i R Sfe R B
£ WIBRHE R RBPAEED RN HERNKRFE L — -

52 RBmAM

1) 2R ER R R R A (AT el 5-5) B L Bl 7 > DD R S i B R
BLE L WHR M R AP > — e R R AT W — AT 2 S
2, (Air Bag) » 55— FH Ry < J@ #8552\ (Metal Coil Spring) » H Hij % T {1 1]
L U 22 5 i o (] 5-6)

2 s il o UL AR B — MR B SR B > vl Al FR /KPS T B I b 22 SR R 7 2
KN FREIAR R R ME > AT A2 ERE 255 250 8 B R A R
FHE—EmE > Ze ol g5 Bl H GRS o DIAIRE ERE - 3
7 S L Tt O SO U)o g AR LR AR B ) B R S ROIRE N A
i - Slfz A) e 28 2R BB R 2 TR TP

Air spring o >

5-5 JERIARA 5-6 ZE5RGHE I3
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5.3

EREEEEREAFLR

AIHGTA AT e > NSRBI i E R B 1Hz > fEZE R I aET Lo
VA ZEL HE 3t TR o DR A S A 1 R Bl T T R A T P IR i
B IREN SR A RT 5 FT Rl B i -

IRENIBHABAE A M S IR IR E#s - sk — AN S - &F
e Bl [H 2 2% 19 B 2K 85 3R (nature  frequency) & ZH K i 30 28 #3513 (Excitation
frequency) o [HJE %% 5 JE 1) B2 1 B () AR RUR I 2B 5 S B - B ARBER
IRE > FRREMY BRI ALK - ATLABHE 28 a%aT IR - T AEREREF IR KB LERE
5o DU RRRE B2 S 88 KRz B dk I RE B - AR EE E > W IRAE
HA RS i R EE MR FlansssE » 2R ZBRARNE
S B AR - BRI o LR AR BIVRH & SR B R 22 ] AR EE R 2R T
i LR A HLAR M -

RIIE - S HE 5 S5 DR 4G 0 2 i > S M 08 S DUFT) P 5 M T 4 R g ) i L 2l
Fo VRS > JRE R e 2E E Rl R RS R 2R FTDUR RS
7% S T (air spring) o Ak PRI RS 22 S HL T R RR A M 0 AR ) Rk oK AT
i B 25 @ AR R KB IP B AT DAAE 22 [ R B R ET A L 425
AR TARARAEES > AT LI A AT £ 1 8 1) BRI R 1 5 70 1 U R FH 22 S e

e
o

A AR > 28 S AR Bl AT T s BEIRE R DUKERF — 2
J& o 111 22 SR S AN B TR A IR B AR o I 2 SR S ] kK
[ s i B SR P2 T > MERF — 2 0 S T - SRR S T R REAE R
I B SRS TS = 111 < i b iy FL A TP AL o ol S o Y B AT — e S5 PR PR AR
{EE R BRI T IR S A S RO AR 22 M g m PR e T o
RESE B ZEL (5 T Bf 8 i vy O B S > DAY L e e 8 v 8 W T 9T AT - (Il 5-7)
2 S iy B < JB L P LR
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SUART SRS > o i B SRR 1 sk J2 Bk BE JJ (load capacity) ~ 8
i B(spring rate) ~ P (transmissibility) » 82K 22 S S B P BN 5
EalEEENEREAEEGE ) o R HE RIS o SR ERK S
FH S8 HR SR L+ 2fe 3 0 3 U g L A L o

1E— /NOOFE I » A FT 21 5 AR 258 5 ol 8 e L 20 - T e 2 5
ZE SR R RS T DA s pe fh s e ~ A~ R F Y R i Ehie > INIE
bolsterless(HE R AR =) B v B8 n] DAl B8 Jet vz JEE P > DA b st v 208 i3 SRR A
B aeat o S R AL SRS A AL -

4
H

i

5.4 Additional springs
7SR R T R A SRR EE AL 0 B EAE O S AN S B
P B g T] DLUAR A B e [m) 2209 BRI T JRECE 2 S EE T R

FERORIBE I > 52 W] DLERAT KB& o R A HYSHE - B 5-8 & — i AR it
SRR > LAY R BEAE B AR T BT R AT R A YRR - (AR AR T A4

RAF RO SRE

5-3 Two different types of additional springs

5.5 EREHFRERE

22 S T R A A 7 B 22 SR SR 0 AR SE (8 SR AT R
HYRFPE - SR R BULIR & R Y 528 B 0R ) SR AR SSOR A B > SR p R ) 3
S8 FE AIFIZNRNTTESE SIZINNIE: J=p 72 Ealiv =V ipa peav A N T
Sy L P o 1 ) 1 B SR R B R BE AR S LE - R RO N > SR T A
P A 1Y B T 2R

(B 5-4 )72 22 S 5 o e i B A 4911 > PR 0 B 5% 22 SR SR B8 e A surge
pipe HEZEIHHIIFF MR - H HEAMAARBAELT > AEARZER
DHAG AR HE > LEIRF 22 58 5a 28 I Y 22 58 JBR 0 B i B Rk A R T RO R DD AN ] > it
K3 3% surge pipe 3% - 22515 DLAAN 2 HA > 225 B J3#5 DA R > 6 22 56
LS AR B IR > 22 SR T 2R SR SR B AR Bl R AR I 2 S e
B - 2SRRI > AR BT
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5-4 22 SRR L AR

HL I B o i o 22 S L o DTS A A — I K T R R 2 S R e 1 (
5-5) Al 22 S T OO RRAE o /KT k] Bl 22 Sl AR Af B T A 7 18 0 R 22 S
A > AT KRR B R i 22 SRR AT > R OR 22 SR R AE AN 2 Dl B
NESEHERF — [SE AR (8] 5-6) 0 HUBGAY HE R NI o R A B 2
ST A ZE S o BRI T TIIN  DAMERF R B A RE o B (e 5-7) > AR T
i B S AV IR o 22 SR S Y R D N TR A o ol B A R R v JEE (] 5-8)
117 L S L 2 S R O ol S — A S R X o o B B R Y S T

I A T AE R AR R B AR AR > R AE R AT ] B e JE -
! —

1. Carbody interface
2. Bogie interface
3. Airbag
&, Additonal spring
5. Surge pipe

10 6. Orifice
7. Surge reservolr
b]
9

. Levelling valve
. Air container

10, Compressor
Az o
5-5 Z2RHHIE A

Q Equalization )
Supply resarvoir
i
A = AN | D D PN
o N

] 3 L

i -3 1
Aciual Required

5-6 ZE S E R R
Q+AQ Loading

e e

TS FFFFTTETFRTTIT I TR AT i

5-7 Hif7RZ

AT

il
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@=AQ Unloading

S Supply reservoir
[ {
o A
A~}
T
| ?
Actual ' * .
: Required
2] 1

L

#

5-8 FEEGJRICHE & - 22 R SR

Pl

\
/

75 ~ Mechatronic bogie

e 4R R > BB S R iy AR B U2 1Y HE B AE 25 (B R A, > AR
Wi b o B AR R A o R SRR o GRS ) o g R IR AR
(L7 - FE O A RE 6 28 1) o AR I AE W H R T R TR SRR RN TR K
%% % > Mechatronic system 5k & AR F- 25— HEE Al > HAE 58 T IR EA
PRI EY 28 F oo E — ) —E R H# - Mechatronic HEAS [ B2 HU 7 128
HIEE S B ARR R R AN > (lEl 6-1) 23— R8N R i > DUERE
TR BB K E o BB U R R R S K PH TE AL R > A i B E
AT 7 5 S HE IRy il Bh =0 SO HE - 1 32 B (i R I3 5 il 8 8 Ve 28 B TR IS
Joi PHHL i 2 B IO T O I 0 0 T R RIG fE EER 2  FRELGE B R R R AR ]
Bhay > DL B OE R Cicats e w3l B Yl R AR R Y R

Track, inps Machanical ekl ale cadpubs (dlepl wel ane ebe)
" System "
Cantral
forens
Actualar
Sansars
SySLET
Foree
demantd
Comtroller

6-1 Scheme of an active suspension

6.1 Mechatronic system RRBRFE R ER R HE

Mechatronec system fERRIT 2 ERIEH - 20 (& 6-2) fron > HARR
A FE—1{# car-body > WiAH#E A48 > PUAH HifimsH (wheel-set) HifigfH (wheel-set)
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FH =E R 3 R At B B A 20 7y [ 2 R 7 R A 2 21 car-bodly

Car hody

% — Secondary

Bogies = [ suspension
— Primary

Wheelsets G90° e  suspension

6-2 Simplified scheme of railway vehicle

1E Mechatronic £efirHh o F-4% & AR 58 1 R4 LI @ /2 &
A o AR S 2 H AT S B E Y mechatronic £t EH] > 20 (&l
6-3) FroR > MR AEHILIE R A 5T 55 M 1k Sl O Rt =81 i il i S A
EIHE R R4 -

6-3 Active secondary suspension control scheme

6.2 Mechatronic system ¥ %R R 2 FEF R

F B i K dim A (wheel-set) B3 b 3 8 20 R 113 52 470 S A A 162 B AR
% > DRI B — R 28 ) 2 ek ) — Il e o ot — {18l ik Al (5] HE A Wl e 3 e
T By [E] 6-4 & —#H Directly-steered wheel-pairs HJ <& & -

O Wheel Rearings O

.:-"""ﬂf ™
Stb-Axk

__,,-F'"'-F-

Carrymg Prams

O \I_F_ @

6-4 Directly-steered wheels
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SETA T 2 2 > 55 T v AR A v B AE 1 R T R R i R A B
— BERE] > mechatronic bogie fEFF&mAM LG E > HRFEEN F 5
AIEFRKIA > FFERATT -
1~ P Bk A R R e i N RS 3 g -
~ EE) TR R o T R RN (R Y Il 2 R
© SHESRGE I B s o
~ BRI B RE H A TS ) e g o
~ g K A SRR L (model-base) ZE il 2 » T AE S B I R b F T -
~ AR LR TR o L 2 DABHUEE T B G 2K S A Ak 2 e Nl m] DL R

MY BLH & RS
7~ 2 B E R R R A R A ) A S A ) 2L 2 Bl AR -

Mechatronic bogie H. A M [y 3= Bh & i 81 3= 8 = o fiy $50 40F 55 45 B
Mechatronic Y& FRAEA IR BB RS RS - B R Ir g > (545
il [ Z0 /NI S AL > P R Sk e o m] DU R A -

TE4 H ARG 1Y v S 91 18 FF 0 7 3 3t T 2 A 0 9 S o 5 <7 4 &
PEAER] > R PLAE AR S0 10 & U AR - 38 B AR i 4e > DU N i 1
P AR 5 B {0 B89 1 B L I — {18 B B Ml > R AR T AR PR T A B B Y S
L B iy B I AN A e R TR o 1 L S E AR R A R 2 A K
M5 -

S34% - E 4SAE E L AT B R JE R E AN (R R E R R o ANt
R~ EER T IBOE RCE - PR o DRI R 0 e B A ZE DA L] E Y
SRR > DOER B AL HE T BOIREE > (HaE K - PhEE AR
P A RS AT A 35 o P T B o S ) - (ERE RS AT # B BV TSI T o &%
AT AR R e % > IR RE) ~ e > DU S RA AT Y H AR -

(& 6-5)FLEXX tronic bogie Wty 1 be Ik ia B8 [ R iy 2% Jie 2K 1 s 2
Redir) 28 B B =0 i R R 4 (active wheel-set steering) #¢FE5S Active
Radial steering and Stability control(ARS) > 58 & AF I 54 H 8, |- =T D) {5 B digy B (i
R T 1 T B W 5 o Y 22 51 o S0 (6] PRp ) R 07 5 R 2 d — MR AL (wheel-set)f#
i HE H B B ARR S A SRR A B AH (wheel-set) f89 B - 1 HL 1A ¥ @0 R 28
8o M B B DR S BRI

AN L AW

6-5 FLEXX tronic bogie

49



6.3 Grona Taget (Green train)

Green train 5155 2007 4F 7 HABRN AT » — A WETHR > fEEHIE
Enrp > BB T AR A AL o % mechatronic bogie 2K 0 IR A HLEHY A
FREVE » Plan#EfE(yaw) ~ BE1THE B (wheel-set hunting)&F » A0 FE L5 Bl 51
i A PR R Yk >+ ST B T R A S o T R R AR RS e M R L EE R 0 ME
G fobs B WL A A SR B Sl Y track-friendliness(l& 6-6), FiraH track-friendliness
S0 e AUl (0 BT H A T B LIRS > BE S e diL i B i 1 PEE R kA 0 HE T
AR I AE A BOA >t DA (0 1 308 i e s = i & B A B IR R AR 58 258
(non-perfect) Y HLRLA Tl » P AIEE S I RY B& A 77 TR -

6-6 track friendliness

#t track-friendly bogie 2IEH » BRI I [va] e 352 BL oL 3 e iy o 5 ARY e, [
178 performance AR » A B, 17 B performance  HIJ Bl i ] Y Yy
(g WP B > BT DA SRR e 4L (R T P > 0 RS E A BE e A8 o Bt
1B R E B A G > HI B e 2 ) R AT B DR R A Tl
1 B e B LB I E B o I R e 2L () e PR RS o SR
HHIPHE 28 » dihaE e A A2 ie 1 T (wheel-set hunting) 3R &2 » o FLAF 3 B A
100km/hr ¥ > 35 b2 WU B s 0 TR I R B 1 o % B iy 2 1y b O
P T ) 2 0 e P AN T I

e A 2 i FE Al (wheel-set)385 | K {1 17 FH fE T 538 21 & sl 1 7 B 0 3
5 M R IR AR i iy b L R (A B 6-7) o 1M AF B AT B [nl A& g i B,
P 73 S A HT A $0E ) S i e UIC MRFRAEHEMERY 50~65% - Active  Lateral
Actuator([& 6-8) I A FE A (B 6-9 ~ [& 6-10) » Bl & R HE 25 S Pt 25 -
ST AL R R > B il R B DU R i R R 0 A B
FRATBE R R

Ewml—o¢ [ stiff ]

= 330

Wear number |
— = R R W

H{ soft

.
-

0
0 ™
200 =
0 /4‘ T - x%""-x
0
0
LA

300 GO0 o00 1200
R
Z

[m]
6-7  SIVER EFLHN, L v 2 B i R Y B £
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Steering actuator

6-9 Location of Steering actuator

S

Hald-off Device ., it
/

T —

¥oF Semi-active W
A el Damper [
TR T
7 Benad

3 Optional alternative:
Steering Actuator Lateral Actuator

6-10 Location of Steering actuator

6.4 THABARMINEZIEA

TEVRE R R ET L AR & R A AR S R FH RS f Bl o S 11
FH A AR AETT I i B S 521 TAE > Y5 10 R S AE IR Ik Ik FE FH T % 2 > #5E
T € REHY S > PRI AR i 1Y TH K /Pre-Load ~ JEE#f/Bounce ~ [H]5#/Rebound
SHEAE o AN AR R T SZ R HA TH AU REE 0 P DAL BE S HE R AH [ Y R AR 14 -
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E3T — AR 0 BT HIDZ A4S 5 17 5 BE /1 IR /i, Je JE e 0k i 1337 Bl 7 S 42 7l %
M~ R TR SS o i R B U R AR

xa FHT S e AE 240 E il £ e R 422 TR S B e AR A T s ~ for R
DR ~ fedn GBS ~ e R R <5 SR ru A 4L - FEAI A R /Real Time J7 2
AR RR I REL > DI R e LR - (| 6-11) VRHLER 1 R R (e =G
B Bl =™ R I 16T SORE 2019 body bounce » RIRAEHY » B EIIRT R
#AE Body bounce LSS AN » JRAT e £ Y SfesE TE -

iy %E?E{Eif

SO

i

X

6-11 VRGN R B - Bl U R AR ELR

L~ K

AR [ 4L g 0L S A ST e P e R R B S TR o (AR R AR U T R A
W > RS G T PERI BT o AR 3 B =0 R A T E AR S E - B
B PR AT R AR ] R E B R ORISR E A ~ HIEhE R I R
5o HEE T A A =URE S R A H e S HLILEIRY worst-case forces RJ3EE 300 KN >
Frequencies W] 100Hz, Z1HEHE#E FH R 78 25 81 S B B Y 1 B & BHv H
0 > BO 5 i B s D B - P ) B 29 25 2 Bl S 1T R B AR T R AR
15 JE R AN S B L T A A 2 R ) sy R e R AT R AR
EHR A ER R EE R R o SAMERET Lo r 22 DA R B A i
FAERETE » RACTHE FERZ RS Bl A # e > WIREAE MG s T > R T2k
FATFEORE e M R e M o N B e R ER -

2
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Abstract

The 'coupler; plays an important and absolutely intertace connecting role in a
frain system. It" s mmvention and evolution history is also inetersted by people. In the
following article, we will have a brief introduction of different types of representative
coupler with associated component. Then, trying fo figure out it" s working forces.
The application in TRA system and general operation will also be mentioned.
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Abstract

Taiwan Railway Administration has been the use of traditional passenger
cars as long as the old lighting system, fully equipped vehicles for seizure by the
exchange of high-power fluorescent ballast circuit current disposal and
countermeasures anomalies. Traditional-style inquiry to SCR converter installed
electronic converter and electronic ballast change is a high-power ballast
program, results showed that passenger car lighting circuit overload current and
heat issues have been improved technically feasible.

]

—‘ﬁ-ﬁ

Rlic & BUNRE IR BOR B H)BLE » B 92 70 HR A IE S DR 208 s
CAHEAE - fELERNE T RIREE S > SRR & i LI #
Bl B L A O A WG AN B > IR PR I i R o B T i (62~72°C ) Z MR
ok e B AR TR

vl I R S g R AL A s ROV R 3 DR Tl R 8 e o S LS
RITa e

1.7 J55 T A A £ B £ 5
2.7 Jey e A 5 B B IO 8 75



T RERBEAS - ZESEEKIIERY

2.1 RERBSEEKIIERNA

21l REABRAEEARU T EHRE :
2.1.1.1 {45 =0 SCR %y 28 1.5KVA ([l 1) 53¢ 2KVA ([E 2)
A =X SCR A8 7 o i H B2 R MRS R T e - iy AL 1 ot o AR
SRENIE A A U B R AN S R PE A B 0 d EE U A A B
HEE IR BE < ) > H R A 2 % A R ol S R 2
95V > 100V » 105V > 110V #h¥H » {(hEVEMERFAERTTR < 110V &
Eﬁ o
2.1.1.2 B84 1IKVA ([ 3)
U R A Hol L FE R RS A DD RE - gy Al TEL R FE R A )
RAE B # B R E R AR R AR R T FE 2 110V H
Eﬁ o
2.1.2 ZHEABFE FEINEE ¢
FEOL iR FHEE R > B fo & o 22 38 B M R 17 o2 BB RS O At g 2
o PR R L H OB H A W R

P

(1) | (F 3)

22 REABHXBLEREEKIIERNA -
P B H RS e A S D RE W] o B
22.1 11I5VERBEBEHAXEZES (H 4)
AN AR A
222 115VEREEIRHEBLER (H5)
BIRARE 2 Edw  KIEFTNINES S F R -
AuFB 14 F —ff -
223 11I5VRBEFABXEBZES ([E 6)
W% AL E i M) 43 5 R D R R AR B D A R e (2= BOM R
5%:59-99-31-65-54, %4 :40W & F N4 & s ik ACL15V)
224, 4VERHYXBEESR
S SR (B s S AR R AR R & T H SRR -

76



(el 4)

(&l 5)

(&l 6)

= FHABGSEZESEHAEARNA
LA 2 ST 8 O L LA B 7 0 SR B 2 M R

AP R ~ B R R AT E
& (1) e RS g 2 o Y B AR I 5 H OGRS 2 v s A LR e 5

afalZR (1) -

=) HE R =) . . . o .
%.;L ﬁﬁﬁ% %.; AP, 2, EI HEE | HInE
[SEe SER=—N ISEl=N S 3
e e Tk EEAES EER=EN . 1=k LN
ok 1362V | 11.3A | 30.6A
fe — R B4 T A
o 15K |136.5V | 10.5A | 30.6A
A [ R e 2K 139.9V | 18.8A | 36.3A
(MIm 14 w B
P 15K | 142.8V | 14.6A  [37.8A
HF A ER 2K 152.4V | 3.6A 20.9A 40Wx
‘ 1257 |30.3V
(BBIIRAD [ysK 11585V |36A  [2294 | g | (Do)
5= S fy ey O ‘ﬁ
PR R 1K 1104V | 3.6A 19A
(B TR =)
(KM 14 w7 | 1K 110.4V | 4.2A 17.8A
? 7))
| MR 1K 1104V | 9.2A 26A
HE s 01
i BT C R PR IR [T R B 440V B[ 110V iRt | H o
5 (o] % YR S i A (5] L [KM-930
sk 211

it + T AR E SR DN R A EN T I R o JLAE A 90V ~ 240V i

M -

77




9~ HEFERDHABRBAZ HEREE

{ELAR & FEE 0 IR I 26 (AR =X SCR it 8 1.5KVA 8¢ 2KVA > & iy A i 5
JFRAE 20VELV BF - figy 22 it B R S & i RF 9 7E 125V ~150V > Ho 8 e 3 Bl
W0 FERTAG B B3 o A5 HOBRE FHAUE 115V R IR L E ey » HITINZ
BASAH 4 FE 14w F AR IR S o K2 H > SO {04 18 7 7e A2
FRAFERE (R 1) BE - SMLE M (B 7) -

il e A T AU Ay IKVA » (R RS E 110V 2 1F
s ClEl 8) 0 FEHE 115V 22 UR i D3R H OGRS 22 i 4 > A e il .2 PR R ZE 4 - HEAS
B E A 20 SCR %48 1.5KVA ok 2KVA 2 ii#ads s 72U i as 1IKVA ok 1.5KVA-
ARl w2 TR RS R A F G -

pepes———

ChEl 9) AR 1.5K B it delic 7B 140 0 as L B I

78



4.1 Fif SCR BRiiSEREEAETARRSNETAHRLE

4.2

w=ikf > HIfaE T RRE -
1 BiRas RE R HRERE S R 2 ERMERSE REREH > ZEEEE
A > H AR A RIS RE A » 5 88 -

2 BER e L AU MIARHE KRB o SiEE ) HoRFE K > SRR a8 i
AR A o P A E R -

3 KA A THEB P M A IO » o Sef o O -2 M 4 B 2

i SCR B EEHETAHOUER ESE - MEATBRT
Sl & -

1 A fige e $8 s e i i oK ] R
2 B AN PR kA o i A JE R A R
3 AIRHMRERMIEERR (% 1) CEZE At rfe -
4 KA RMIFER (£ 1) MR H I ERBEE M A ERR -
5 B EIE - WA WIERENENT) -
6 T U2 TE an ) DR RS S PO R A -
T WAREI S IRHEREAME (£2) -
7% (2) BRSSP 3R 4 8 a1 R /o A
%%,j& zlszﬁﬂi%fﬁ E@B{E =6 ]
. I FAR I
=
1. %ﬁ%ﬁ'ﬁl_?ﬁﬁ%a% #E - HH
o 2 T
2. U As IR E R MR R A s
*ag’/ﬁz‘?“ RAE G 2388
= S FL o B l:l_ﬂ"nlj BIF,T-& Hfﬂ%/}tlf‘%%%«( j(gé:/)lb
T; '?%_fﬂﬁlifu 25 NG i S8 -
N am) = 3. B2 AR AL B T
g S > H RIS bl
W e B K > WIRIPEEHLCZ
o HN#E -
4, j(a%/;’iziiﬁﬁ%{ﬂﬁ‘ﬁﬁﬁiﬁ’
EEZ E N E R
BT LR 0K LA 2 R

79




(HeE A 30 258 il ik D o IR IR EREZ
[t -

3T REAR I P M FERE - AT & Ay
fii AL FEIRF ]

4 AR ARAC YA TS - ok 2o &
T B kDR -

SIS A o P A ISR DR R R N

jj o
6. 78 T 7022 5 S T R Lk G P e
5 -
B . o
2 | cummmEs) 0K B¥%k (1) HER
i e
* (HEfn 14 ¢ & 0K B¥L (1) HER
7388 )

i HEREBEARNE CHERNE

O IR A SR GE o e TR U e e 0 DUERIH
WREAETE - WAOFEEFEWERIGE  SFEAGESE R R S ] 2 HEE > SR
FEA ] F g = R e GE > IRIIELIREEE NS 25% » Lt s T a5
HAEHIEK -

7S~ EREERE L E e HIE

AR 2 58 e MG A ~ AR RS BT -

6.1 HIFTTHF:

HIEA TR A5 £ B D R IS - 204 A S B DO I B 7 1 U2 o s > R A
#* (3) PR -

# (3) HIETH:

FEN DR R - 02 T A BBy IR R E 2 e
i A FERE 115VE10% gy AFE R 120V16%

i AR 0.35A i A FE T 0.332A

i AT 39W i AT 39W

ZRER 0.29A TR 0.33A

DR K8 99% DR R85 98%
TSI K B 6% LA T HEEE I K B 20% L0

it FH B 45 FL40/38 it FH B 45 FHEF38

80




6.2 HIFA B -

shiias B A 1LSKVA i as -

TERRG RS IR © SHAE 48 /)NEF -

HIEARE @ =i 22°CR2°C

6.3 HIFAMR

UL e A

e AR £ 31

s R A B s
£ 110V IFAE 60V) » #E B DI T OV—-T0V FRiE - sk
OV EFFZE 240V FREE 110V > RNFEE - 45
CIF > E B KB o A 7 =X
TEANS T10°C) » E PR E Rk AT 62°C RINELTT 40°C -

oy A e gl = =

2L E T

sk

Vo A e gl = 1= |

2L TE Ty

AREE

_—a
' —

S

ChEl 10) = BERS g A 2 T

( FBYSHIAR ) SHAEBERS 48 /NRFHIERAS 2R
BRI BIR R IR s - SR Al AR R 148V I o HIGURE B 38W H
R > Ko EE DR E
TR AHE > S HFEFR AT 0.20ACBHE 110V IKEAE 0.35A) » DAfm D3R4 ¢
PRI S HLFETE 1.6A~1.TAZHE 110V FEAE 0.46 A8 A E Bk % -

8> F B DN e L B OV— 65V F37E (%
LE A
Hhal e o =i 22
W FIAE 39°C ~40°C BRI 18°C (A1
FEANFE (4) PR e

B A E LN (R

oy A i gl = L=

2L JE fir

% (4)
T PR
BT (X® | BT (HEE g
i} K ) 2o K ) 225 B el
R 1 H
SRS 48hr
(BRI 1EH
L o1 I )
TE 5 TE 5 A =t P 2

s i i 148V
B HEHIE 38W [

FERE T 0.26A
(#UE 110V

FEFE TR 0.26A
(BHIE 110V IFf

FEEI 1.6~1.7A
(%6 110V 4L

SRS BRI N
HFAE 0.35A) 1E 0.35A) 0.46A)
T = A . o -
A B B AEE
39°C ~40°C 39°C ~40°C 62
A Al EFF18°C BT 18°C . .
- - WF 407C
15 1B

81

L i SR

L g > FATREE




£~ S

AR AU N i 8 MRS R H 2 SN > 167 e e R e L
Tk A RO > AR 0 SCR A it A A Tl R 1 U I a1 G 58 0 BERT
AT > AH RS AR H o U 75 P A 05 B R - s ERR MR 9 AT —hm o
LI e By =R &g g > a1 20 FDOERE & e > 2 s LAl i o
U it sk oz 29 B TEE i v o PR A5 UG5

CES

L S MERE R (2004) 0 HAf & HUIRIT R A & -

2. fElERE R (2004) 0 HE A AR RS o

3. EEEEEER (1985)  EDOUHE A M2 T FER) » S TR 03
AT PR v B Ak i 88 5 H i T8 -

4. AR (1985) » (B E H 6l FH AR TR SR) - SR B T ket
AT PR B Ak il 8 5 H i T8 -

5. B AE R (1969) 0 50 il B Al & s GR I & o YR SGE kg it
J1Ties B TSRSt ~ RRS S mt B 8 T

6. 22 HL SO fli TREAEMS T (1995) » S8 8 T K 03 A TR 2 ] Bk g S
Bl T8 -

7. s (2004) > [EJCKE R T Hean AT PR Al AR ED

el

82



SMEE #.#1 % &9+ 8
SMEE Air Brake System

3L EE JIANG, Zheng-Long'

Mok - PRSI 100 & 5 5%
Address : No.100-5, Guolian 1st Rd., Hualien City, Hualien County 97055

Haah ¢ 052-486
Tel * 052-486

B T{EF © march5342@yahoo.com.tw
E-mail * march5342 @yahoo.com.tw

HE

SMEE Se i) 27 155 [ Al S S8l o & £ SR HLRAT - ASCEH SR
FE ~ BRI R BRI AR > R AR B oK H B RAL
SERIME ST IR IEREE > JHEASCRER B S | T 285 > FEEEEA
PHERERAR -

Abstract

SMEE air brake system, the Taiwan Railway Administration for the current
diesel vehicles together the main braking system, this paper, taxonomy, action
theory and summarizing the main valve components, the maintenance of good
quality of service from the complete decomposition of the system of maintenance
and pragmatic attitude and expectations This article can be as large as the effect
of forward, so that the technical depth and theoretical roots.
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Abstract

In recent years to strengthen the track structure of this Council to
ensure road safety and to improve the traffic speed and to shorten the
travel time, large-scale use of PC Pillow, with its easy to maintain sturdy
concrete characteristics of the wood gradually replace perishable pillows,
pillow of the number of PC-induced increase substantially. Road pillow is
to maintain the function of the gauge between the two rail unchanged
linear track so that the weight of vehicles by rail sleepers will be
uniformly distributed load on the track bed ballast, the reduced
maintenance manpower.
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