F11HE F16l] 201146 A
1671—1815(2011) 16-3709-06

B e R 5 TR

Science Technology and Engineering

Vol. 11  No. 16  June 2011

(© 2011 Sci. Tech. Engng.

o

K

B3GR TR R 1P s

T
(PEBR B AR B , 7% 710014)

i B HNEZ LSRR R A B AL X R B S A R, AT T BRI Rt R

EWAE, BT RFERE R man LR RUAE A,

AT T Redm b E A XS AL A R AR AL o 1B BE L R &

WK RE otk LR R, h Famk AR R ST RS E

Kk THEHE R A 1E
el U213.244  1213.53;

i &

RS2 A B A RS 51 A S i (5 8% , £ 476 S i 5%
FAEE AR (B 6 ) o X TARERLE, T8
HE AT BIRFE , B0 Gl /N R 5288 — AN 23 X BB 45
7= HE SR 5 (B & X T R BUIE , B &R G854
Ab TR W 2 R, A G 1) S o e A0 15 1)
FARIOLRS (S 6 ) B X5 F0 0 A S TCAE B aE ™ A A
FUEZ0, SRR LR s FER" , S b
WHR TR SR 0 K S BRI ST
HAETT 5 25 BB T He i R 18 R AR T 52 15 7
P TR B B 55 Fe iR ST R BOL A
HEIRE ST R IR o % v 2 o 0 8 1) AR 52 A% 1) &5 2 4
LA S MBS 5 P SR R A SR
A R 22 R R W) ) S S LT S . s Lk
JCHEBIIE T i F1 7 A L4k 7 1] LA 25 5 | kS 2 8 Y
HAL, JCHEBTE DL o 20 5 18 S By 1155 1) ARG
PEAE X PITE R SRR

N T RUEZR % 4, WD HEAE T AR &, B i
A5 1R B AR SN R TN B R 0 7, Al
JIv 52 RS 3 0745 Wil £ SR 55 Fe v I 1SS B 22 4
FIRIT, [ PR T 5% s B 1 518 008 38 B 9T 45
o TR R RN ) A X2 A% 5 | R B F A Lk

2011 473 A 14 HigH|
EZ A THOW (1970—) , B BEVE 247 A, JRI, B4 A5 07
]« 38 T8 ; E-mail : dmx1970@ 163. com,

SCERBR NS A

TR RTAEPUE BT I SCBERR 22—, [ A 14 3kt
Z BT RIS A BT O ik T R JCATE L I R v
PF B AT T % s B L REIE I S
I RA B E X

1 TR a0 LR b

1.1 RinE@EFEASIEING LK NN ES

TESNAAar 2 A T R A A AR B it A8 I, 7 A 2
Sy, T v G AR LA it ) 2 g — 2 e A i %, T
WINPER G SN, 51 B R R A2 AL, 3
Ui Jry TR AT AR A2 B T B T, BREE AL B h TR 2
ARELIT 7 A B IORE 7, 2% A % i BB A5 FIR S
T AR D7 B . anfEl 1 B

| \

4.‘.——.;.%
—_—

/::ﬁ"k | -
- \ j =
W/ﬁ Ll

| e
OF | I N——=

Bl Brahimle fy 5 1 Beim B8 52 1 VS Y

B 4208 (6] G A P R B AR AR
B AT S R 22 5 T2 1T % T A B 2 U 22 |



3710 Bl 2

BB (G PR AR ) 5 M 5 A5 DR AT T B 5 | e 4 i
SRR A e T

(1) B A2 38 [ Bl A P 5 DS 8 S o e oy o 222
PRLES A ir 280 R e A= B AR I o S i S )38
AR A R T A A, TR 2 PR

P2 B2 et ) g O 2 5 S S e £

(2) 137 B3GR i R e ffy o i T4 LG
S Al A ST O TR O A SRR A AL R A R 4
TRIE R, e BIUG 1128 8 i AR rh, TIOR3 B -
SCR R AR AR Bt BER RS vh LR, 7 St b
SEEARCHD ™ AR S A Ay, A 3 R

K3 Brters Eas e ghim e

(3) AHARELE BT 2 PURE 22 515 L 1) 8 i
Mo FEAF L IAEBUE S B RUS s s i v,
TARRBEL S B A ST DL R 2 AR AR B 7= A DL
[ 2, Py I A A 4% g 0 ™ A 15 1) L v A, A TR 4
B

—AG— @)

K4 MRS A TTRES R ) R e M

(4) BF 32 1T G210 A0 B B I 22 5 1R Y B s 7
i, e 5 s

# R 5 T ® 11 5
L - I
— NO O
Wi Wi
7 7,

FIS  BFGE LT S B il 22 5 | A 1 S i % £

1.2 RimZEEX ARSI E MG Lk A RHLE

VAR E , 22— 00 228 S A Xk 573 — D0 532 i A
G il LRSI, AR 10— S SRR A o 1l Sl A
UL, TR A A B AN, AR DOAY—
SR 2 Bk T, 5 —dm K 2 N R, i 6
NS

Eikis L

Fl6 el OB 5 i B8 52 1 MAL IE

DI B AT 3% 1 R Al 38 2 75 R 114 168 1) K X
(A% RIS P S AN 14 ) T A4 58 TR 2R A 2 5 | e 242
Ui % ) AR OE A R TS IAL, A 7 180 8 T

BT It BeAT S ) A AL IR 25 5 | R 1) 5 ) AR X6 A

_
P8 SCARANK ) A 5 R 1 B AR A2 A%



11 4] THE I8 LT IE R d 0 F LRI 3711

2 Rl LT

Y53 B B i i £ 0 1) AL RS X 0 2R
GiZ SR AR R B LR S R (181 9)
AT T B gk g 28 A BROCH SR
UL 10, izt B R AL 1 AL T AN PF T G
FEBLE ST BRI,

Y L
LI |
1

L r 1T J-—ft—1"1T1 | N D S S |

B N Sy T e N N iy
| I
Lok \[f
1
' W
i I

——————

10 Zumdnft B3R

B R I BB -

(1) AR ] 22 AU AL, B0 K B 4% IR AT F
TR KIY

(2) JCHE I >R 32 F0 WIVE 20 & BRoT R AU, 90
[ A L B A 18] A W

(3) F0F 2R FH L3 B ST ASEALL , 33 P B2 AR Bl 410
PEfT AR 1 28 5 o

(4) EAAR ] B2 20 o0 R0 NIV 2H & B oC R4l W1
T AR e SRR S ORI e T R NI 2

(5) ZE RT3 s R 0 ( - ), B 2l o
EC+) s AR B 3 o IE ( + ), B 3
(=), W 1L,

11 Rl fAs 5 &l

ARG LA LSRR AT BROT 25 4 o3 B
Ansys (1) APDL 28k g feHoAR , S B A sh A %l
SrHAT0 ESLWIBERE RS | SR RS Rt ke
AP T AR T A, e AR

3 Beui R ik i 3 S e P B LA
i

FRuiis il f W ) AF (7 B% 35 25 5 % it A A
TRV 8 6] P AE EL A D, 0ok g s 2 7 A B 1 4k
FIECR T BN B3R R T T 3% B3 i i £l AN
W ] AN B 118 /DN | R ity Ak R R B Ak
[ 2 A AR AL A5 R R R, LR 404 45 [ &
1) 5 i R .

3.1 RREAWNNGEREZHHEME

(R R B BRI (IR 7)) B - X T ERESL
R KB 1<0.55 m B KR A SRR 2
AR 0<1. 5% JE , A P FL 2 22 0] 332 o e #f)
0<3. 0% B ; 4 Qi KB 0. 55 m <[<0.75 m
W, MF B SR Z R f 0 < 1. 0%o3R B , A 4B
LR R £ 0<2. 0%oR A L M4 [ k4
PF L3R 1A BRICTT SR A Bk A2 M Fe s 5 £ 43 0l
H0.5%0.1.0%0 1. 5%0 2. 0% J3 B (i F144:52 F14%
A PRSI 12, (B2 X ARFR A g
L AR NERK R -1, -2, =300, =9, - 10;
AT 1,23 9,105 nE RGN 1755
HUE RS RIE R R )

MITFLE T LU

(1) At G o A= 5% fa ik, No. — 1S40k =2
R B3, No. 1 S 307 52 55 KR M, B
FIE3Z 5% £ (0 R 3 e R A w45 6 2301

(2) By MK, Br s ik ik
BTN A RTEN LN



3712 B ¥R 5 T & 11 5

14 —— 44705
|| gm0

12 K_ —h— 1.5
10 M +!‘F§ﬁ2.0
8 \
) h\\’

< I

D ‘“ TG ENo.
0
—H10 48 —6 —2 4 [i 10
-2
-4
-6

12 ARl S 401 R G52 S o3 A

3.2 BEEXABIngRES AN

U [ ARG A2 A% AN (HL 52 Wi 0L T8 P WA iR 25 &
TEPE T S e 0 AR K R Bk B
THRLE (A7) ) FE X T 5 A 9\ Il 3 52 1) TCATE B
TEATR G, % TSGR AR 1) i 45 5 |2 1 4% 4 79 000 94 2
S, 5 g AR X B o L S R
TP % G T i 3% 1) A XA B8 (A ) 2 i AN B, 2 )
2y N UL) 235 0. 2mm 0. 5mm 1. Omm 2. Omm |
3. 0mm B, F0{F R G852 J1an e 13 JiR

25 —— BEHIXPLES0.2
—h— B IXALE 1.0
15 | —@— BN AL£2.0
5 |
1% 5 No.
Z 0
<
= 08 6 W p ) 1
-10
=15 y
=20
=25

13 ORIR S AE X B I ik R 425z 1
MUL BTSSR LR H
(1) A gt AN 2, 22 32 R a8 1) 40
XV AL 51 6 9 e 3k 7 H BLE A 28 — i 404

(B K T T BRI — PR E . 1
PR R OR B ARE T IR ORI FEA A

(2) B fie K B3R TT A RN e Iy Bt 55 1) A
XHOAEAS 3 R R

(3) M iy X 52 A% X 1428 32 3 57 Wi B8 UK,
BN 5 (i) AR X2 RS AT L R S0 R AR B B
NI
3.3 RmBERKEXNNEEHZNHIZIT

N[ 5 8 ) A 2R, FL 0% o 2 R I RE L AN A IR
T 5T AS [ B i 8 R R X LT 45 4 2 T 5
Wi, SRR R BE 235 0 500 mm 550 mm (600 mm
650 mm 700 mm 750 mm 800 mm i, Ze AR 4 A=
Fe o009 1%00N B 1) BN e Stk R 5e 52 S npE 14
JI o AREE K BRI R KR B T RS
S

8
—o— BHKJES00
—l— BREK S50
6 ] —A— & KEe0 [
—O0— B K650
4 —K— BEKET0
—— B KETS0
—+— 2K ES00
z 2
=
R \ F14F4 5| No.
0 >
-10 8 -6 -2 4 1

K14 B REARRRERSEZ K
®1 FARBREKENMGERXERN.TEN

EEKE/mm 500 550 600 650 700 750 800

ek B /KN 5.544 5.856  6.168 6.478 6.788 7.096 7.403
BARTEA/KN -1.470 -1.774 -2.078 —-2.383 —2.688 —2.993 -3.298

MULETHREE R AT LI ) Bedmdn O bk S A
T T B A v B R R A R TG R, R,
ol NGRS 4 52 7, IR s ] e B R
3.4 REXHNEENZ NI

4 b F AR [ I , B 228 o A [R] 5 R A 1
LRI RS WAR B R AR w5 5l 1%
UL BFREE 23 m3.5m4 m4.5m5 m



11 4] THE I8 LT IE R d 0 F LRI 3713

I, F0PE R G52 ST E 15 fs

7
; [ s
S | s
) —h— P54
[ —=—mes
z 3 —K— G5
)
~
R 1
0
-0 48 -6 12
-1
-2

15 — ML Ay 1%oiI S e AN [R] I FU1F 2R G52 7 18]

FTLUE Y, — M Sl f1 R 1%y EE B, F0F &
ST N e AR o Nl A A i =R N AN
SRR EE A A, nl WL, B i neE 4k
R/
3.5 RuEsbnFEBENHEERZT HREE

24 G v e £ A [T, SR A A 07 A5 TA) I ) R
ANELHE S W A0 0 A2 T 24 0E N 0 ) BE R
650 mm , ZE4E b F 4[] B 43 51 2 500 mm 550 mm
600 mm 650 mm 700 mm [ , 45 2 — 2554 5 1%0
SREE SRk B4 ) T R A e s El 16
Fi7R o AN]SR 4% 000 1) i A de R B3k T R R
T2,

—o— — B RIS —m— — sl KB

8
7
<
6 —
5
4
3
< FRGELL A (7] B/ mm
= 2
I
1
0
_14 0 500 600 700 800
-2 4T=_._=T%7
-3

16 AFEZREEFPF R F00F ok Bk T R IR

x2 ARREMGEEMRANGE LR TED

LB/ mm - 500 550 600 650 700

ek B4k Ji/kN 6.630 6.411 6.196 5.996 5.800

K FHES/KN -2.160 -2.055 -1.949 -1.849 -1.750

ATUAE H BFRAE— MG s TOU R, 45 B
FOPFIRNEE R 45 AN AL I 0k e R B4R T iR T L
T BEFREE AT 18] B 5 T/

(1) B3t £ R0 35 (o) NS 57 8% 44 75| 7S 5% 3 410
(GREB1 oy I SE 7 &k | A B e N (U E R C O R A |
TSy N 7 i, SR S0 R B Kk
R BB AE B mEAT AR A

(2) i e A= 5% A R B F ok BIRH %
RT He 3 B G e 25— 2L 0RO B, iR ok
SRR R T BE R S e £y R R M4 K

(3) B[ ARG 2RSSR (Y f K B3k T KR
FE St PR B 5 — AL v B, Rl ok 1
@A SN E R L EROR A AiU R PNITTR:
Ko BEIARRSLRE X F0F 52 1 52 0 45 0y UK, 28/
{14 68 ) AR XSRS T LAS RS A PF R B B3k R
J&T1.

(4) Beum B I HE T ey R AR AL 1 [ FE X 410
(G, &I WAL EUE ATk

& % x #

1 RAEPEE AR R A5k SRR RS X TCAE LI 144 R G Y 5
AHE, 4 24,2008 ;30 (05 ) :68—72

2 ZERRLT. T BRIIR BTN 5K e B B 2 1R AW, el
5%,2009; (10) ;95—97

3 TB 10621—2009. f& kB HLE (1R17) :2009 :58—60

(TF4% 3724 W)



3724 Mo R 5 T R 11 %

Numerical Study of Unsteady Aerodynamic Characteristics of
Pitching Slender Body Using DES

XIA Ming"?, LI Dong'*, SONG Bi-feng', ZHONG Bo-wen’, YE Rui'
(National Key Laboratory of Aerodynamic Design and Research, NWPU' | Xi’an 710072, P. R. China;
Department of Aerospace, Cranfield University® , United Kingdom, MK43 0AL;

Department of Aerospace Engineering of Nagoya University® , 464-8603 Nagoya, Japan )

[ Abstract] Numerical investigations of flow behavior for pitching — up and pitching — down slender body are per-
formed in subcritical Reynolds number region. Sectional slow pattern is observed and corresponding flow mechanism
is analyzed. It is found that the obvious aerodynamic hysteresis will arise when the pitching oscillation of the model
goes through the different flow condition ( symmetric and asymmetric vortices). Pitching motion delays the occurring
angle of asymmetry and slows the transition of flowfield structure. Consequently the results are useful to the applica-
tion of unsteady aerodynamic forces.

[ Key words] unsteady aerodynamics slender body asymmetric vortices hysteresis characteristics
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Study on Uplift Force of the Fasteners for Bridge Ends of the
Unballast Track on Passenger Dedicated Line

DING Min-xu
( Xi'an Railway Vocational & Technical Institute, Xi’an 710014 ,P. R. China)

[ Abstract] Considering the influence of the angles of rotation and vertical relative displacement at bridge ends of
the unballast track on passenger dedicated line to structural design for bridge end track, the mechanism of uplift
force of the fasteners for bridge ends of the unballast track is analyzed, and established the finite element model for
calculating uplift force of the fasteners for bridge ends of the unballast track. It is also analyzed the influencing laws
of the various factors on uplift force of the fasteners. These factors include the angles of rotation at bridge ends, ver-
tical relative displacement, fastener space in the bridge seam, overhanging length of bridge ends, the height of the
bridge and so on. And it provides theory guide for structural design for bridge end unballast track on passenger ded-
icated line.

[ Key words] the unballast track the angle of rotation at bridge ends the fastener uplift force



