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Design of high precision track adjusting locking mechanism

HU Zhi-ren, CHEN Yu-long, JIN Liang-bin
(No. 710 Research & Development Institute, CSIC, Yichang 443003, China)

Abstract: Aiming at adjusting locking mechanism of high precision track of towing tank, the rail adjustment, the rail straightness, the ad-
justable levelness mechanism and the fixation of adjustable bearing were studied. Using the 3D design software CREO2.0, the model of the
adjustable inclined block type lock mechanism and the detached adjustable lock mechanism was built. Based on the solid model, the working
principles of the above two mechanisms were described. Through the theoretical analysis of the horizontal and vertical adjustment range, loc-
king force and anchorage, it was put forward that the detached adjustable lock mechanism used in the high precision, high speed and dynamic
lock rail design construction, but not adaptable for adjustable inclined block type lock mechanism. Practical application results show that the
detached adjustable lock mechanism is superior to the traditional inclined block type lock mechanism in the aspects of the track accuracy, the
stability of the track and the later maintenance.

Key words: track; regulate mechanism; locking

N LK R T2 FCBLSH0RS 1 3 A R S 4 M i 1
0 51 & (L L S TR RRS FE i B o
S PR BT E e e oy D P AR o
E—ﬂﬁﬂﬂﬂﬂl*ﬁﬁ*ﬂﬁ%%ﬁmfﬁ ﬁﬁ%ﬂg%ﬂﬁg% Zﬁﬁﬂ‘?ﬁﬁiﬁ%*ﬁﬁ'tt,%Hj—ﬁﬁ%7k‘/mifﬂlﬁﬁ
S L SR A 2 e g ORI RIS L H, LA R
SR PR IR Ot e e e S LM e 00 I 52 I
KM, 5 5 T R L A e P 1 R PRALIA

[5-11]
W T BRI B b

WS HER:2016 —-04 - 07
MEER A G197 - ) VB JdeE B, B AR, 2N S AEFRALMEE #4905 T 893511 E-mail: ha710809@ 163. com



. 484 . HL H,

™ % $34 5

1 PR R B X AL B AT P

L1 #REAHHENY

(1) U T 0 3 e i L ) 1 R A AT 7
AT, iR A SRR AT S A 5

(2) 7KV LAY 35 B R a0 e 7K R A R X A
BT AR, R AR SRR 5 e A T LT 1) 5 8% 9
TRIE AR, H AR T A SRR AT B RO

HOR KA 1 FR .

BRI T
BT R BRI

1.2 SEXETHENY

(1) LI R R T 32 2 d i K S AR M
A i 10 B RIS X BT AT A7 T 5

(2) 7KV JEE V1 S R o IR SR T R,
i S L NIRRT B SRR LA K

ROREINIE 2 s

B2 o = B AL

2 TR

i LK MU T O RE , TR K R T M DL
AR, P BUUIE AR TR 0] (£ 20 mm DAL RIS [A]
(=10 mmPA_B) P=AEASIE SR BIE R JEE , A H KB
TEA BRI AR R AL 52 AR i £ i
A BR ], 26 BT B — O I £ 5 mm, AR i

AHEE £10 mm, BARWE AR T ER, 45 2CJE B
BEHUAE R MR- IR 5, A 1] 78 59 Bk T S HE AR EE AL
M B, — AT I8 +25 mm, T [a] 8 757 HUPE T 2 BLARAT
Sk 5 HE A HOBUAS TN T 1) H Y (R B, 32 1R) B 3 2 P A
B AR E , — MR QUTS B, e ] 3 % 10 Rl AT 34

+32 mm,
3 5 T B B A LA 2 ] 9] 9 Y Rl 1 3 R
T aHR R
(SN . 2 -
3o S Py
! |
W] e AR 520
@ J HiEhis16

P13 o3 a1 B LA e ) 9 4 Y

3 R ] R — BT R Y i X
HLAA BT 7 (990

3.1 ZEHEMNESR

AT JEV RN SRR %) 51 55 B A FH AR 4 3R = SR e
FHAHEZE:

(1) SREC iy 28 R, 40 A0 TR 2F B2 40 A IR
AR B A E TGS

(2) PR IR REFy R0, 798 R A IRAT b A=
FRPLITEIRFT LA I BE o AR AR WRAT b4k
T KA K B K, B DA (R SR A

PRIt , ZEATUARAS 14 15 11 v R R MR R B Fs— M FH A
ZHRFT o X T2 RIRAT R UG, i T X A AR
A= BIANE T, 3 Uk S5 R B (R 47 7, BT b AR B R
K V55 AR B K, X T 32 e B AT IR B Bl A 2 A
SENEWEP]S
3.2 RBATHENEERETZ NS

AR BIEY I Z R B AN E 4 PR, Hiv

(1) (a) JEIRHT 2 LA Jis, TR 1 815K, 18
BT 2 Ly AR R B RN L 5

(2) (b) JEBAREE 1R, SR 2 Ze A 81
7B e SN bR I

(3)(c) & (a) + (b) MEER, BVRFT 2 ZE47 915
UFRIESS AR EE 1 BV E, RAT 2 B A e &
P, A2 KR L 28R



WA, A R P L R Y B AL B - 485 -

D CBA

()
= (b)

(d

A

fi%iif
H

.

cl—%8 X 2
I t14° | 4
Z 3

§ N H

K4 By BUEY U 2 TR A

Fy

Fy/2 §§ Fy/2 b

i

gy i

I I
| A |

g M N%}[l % DU 7 I

(4) (d) ZHUIE 3Z 0 ] T P06 AE 384T 2 1Y
E775

(5)(e)s&E(c) + (d) Mg R, REK, B2
ZH K EREE T

(6) &l 4 v BC B3 br K B R 35 mm, #7102 H): 1
e RBE TR 10 kN IEFF 2 P HE R E 1 5 kN,
i X FLTE 7K 1] PR 3R 15 kN 3 (40 t
47 E 0.075 g (9K 0] sh 3k BT, 72 AN 58 1
B ) 7 ) BERE 1 = A A ERRAT 2 L A5
T

O K B BC =35 mm, 455K B'C' =35/3 =
11.7 mm, BMZE 2y 14 fmis2bh 4.7 4105

QM 1) TH Sy A3 I —F5% LA L, 2 PR i 4
T SRR 1~ 2 0 ARAS AN B B AR AR
3.3 ABEXATHEVNMERRATZ AN

e TSR ALY Z TR B IE A S FR 18
FFRZAE T ZheIRE

(@
+

Ei )

|
[

[ ! I

IR W R R E R B Gy

(1) S R 7R SR ER B 7™ HE 07 7 ) i R AH B %
TEARRAT L, HARFT 3247 X380 182 mm;

(2) (a) BPUGEAZIN GO T, IR R BT,
TESERT L7 FE L T B RN L 5

(3) (b) BHUE A T — A% TIRREBUR A 17 +
YU, FERRFT L7 HE L B RN L 5 B A H AR
BOA MARFF = IR 7, S iR T3 i — 1. X 0
Vi SRR R PR BT AR RCR e -

4 3 ] PR -BIUE AP BE R Y B AL
Fa B 32X T 19 93 #e

AR TR Bl X LA A 1 941 5 52 0 70 #r
(D) TEULIE 4, i HUAR I 5 1w AR A RHIE e A B2 Sy

14° UEIHURZ R FE TR F(AC) B, 78 _LAHE
He bRl o h -

@RHANE K J] F(AB) = F(AC) x Cinl4°;

O A F S F(BC) = F(AC) x Sinl4°;

O AL R B ) F, = F(AB) x f, i f o
I EEE RS =0.15;5

@R R A R S F,, =F(BC) - F, =

F(AC) xSinl4° — F(AC) x Cinl4° x f =

F(AC) x (Sinl4° — fx Cinl4°)

(&) B VR T 2T FE 1 A R A T W F L, /KT
EeilEs

F.=Cinl4° xF, =

F(AC) x (Sinl4° - fx Cinl4°) x Cin14°

FrBGEZE P 0 R 1R 150 kN, EAPE S 1



. 486 - HL L,

™ % %34 %

FEAE R I g CRIZKSE- ) F = 14,027 kN, [m] 2 A] 15
SRR ) F, = F =14.027 kN,

(2) XA 7 43 0 A ] s AR BB 4 22 4 4y
(R A Sty , Xof BB 181 A ) A R AR o AR AR, S~
IR R S 2 g, T2 10 55 7 8RR 3 1Y B
WYER

(3) 53k, B A Bifn o 8°31. 8", TMIZ ML %
TR RMA BT 140, TS IRIR A SR BE B 8, (U2
T R 1) R R AT E M 8 mm K T
T AN AR B i) A BE7E 3 2 % 0 1 AL
(1) 2 B A

(4) FAEEEFGE KV BE R 2R R £0. 1 mm, X Ff
AR T AILAA , R 3 s T LA R B B 5 — R . WA
[ SN RN sy LR h g S ) P = AN | R Wl SO A4 B B 1<)
R BT DARERE ;i W SR 28 A TR0, A sh A 4 i 1
BUF X RHE B = Az A BTG B KN 9 7K F 2%
T, FEAE PR P 3 5 A R v AT ) Bk 3 1 B A AR
ST 2% JRRE 1Y) A I SRME LU OR AR

o3 B T B AU T Y Z S T

(DR S, M & sz 35 B ) F iR, B
PAEAEPUR MR F 2 DR RIEEE |, R g
WRSURE ST R, B ROR B4y

(2) HA 817, A 57 71, B A 257 A i 1)
5%

(3) 21f 8] 225 2 for o )5, B3E 25 7 A= 1) B
JIARN) o5 —Jr s R e s i 27 4 B3k
P H 3R ELIRAT 105 19 2 ASHsOoRn K SRR v il T
IRHTZhr SREEZ e H B AR A

(4) T ) P8 AL TCIR e A AARETT, FBAL T 15
FERZHL, R REAZ RS, ST E KB 0. 1 mm /Yy
TR AER Ao

5 R B ALY Y i 1 o A

5.1 RS9 AR5 B 53 4

(1) & 4 iy 28 Bl 4 - 925 L. B4
A 24 Bl A IRAT b PR RE 55 ) B 7 AR AR R A5 )
PRAIE, XA BAR A LAY

(2) SHE A A 1 3 KT R R 5 e

A5 AR

FEAE I EE R T B R SHE A FTREAE 1 mm (A FRAAR
A JEE N B, TR SR S T, U AR
TEAFAE T, B8 0.2 mm P28 B 1R 1R Bh A8 4404
T HELAPRIE

(3) T AILRG IS e Ry - 1T, 55 1 R 00 i (7
R FEE £ 5 mm) 1R Ml B AL, B2 A
MERE
5.2 S BEXBETHEVNHEE S

(1) IZIAT B F Z Sl A A T Ry
e FLIBAT R0 AR R 4 1 IO Hp i KO SR k3 i
SEER

(2) PRV AT, B 4 ol R 15 a0 5, 5 VIR O - Tt 1 °F
R ZERNRREAK,

(3) rma fIRRIRE (KPR ) S8 2 08 5 U S 4 A
5 BT IR 22 T0 6 . TR, Wl IR
R A S R RE R AR

(4) B4R IR B2 8 9 7T S 2 00 1 ) i)
FIAR L R B0 A J5 8 2 R AR A sh A
KT RE R AR,

6 ZEHRaHr

A PR | A BB e 52 IR A 1 RE L E
r, BRI PR B E AL PERE AR 1 TR
®1 ETHRMAEMERE

R PElE ARG TBUENLE SrEs s T B pL
T
1 ;‘ig S R BRGNS R R L
2 = 25 =1y
o R BRI
ek, 7 T A
£5 22 2 @gn, 2
OB KA s K
W IRk AR T
5 Btk 2% i
%9
6 R (il
b RS {7y 2R
Dy TERRTEL SRS SR B
WEZ PRk w5
g e wE
L

(F4% 537 )

RS Wi e, e . RS PUE T BRI B[ T]. AL TR ,2017,34(5) 483 - 486,537.

HU Zhi-ren, CHEN Yu-long, JIN Liang-bin. Design of high precision track adjusting locking mechanism[ J]. Journal of Mechanical & Electrical Engineering,

2017,34(5) :483 —486,537.

CHLHL THE Y 247 - hitp : //www. meem. com. cn





