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Abstract

Ensuring the reliable connection of threads is an important content of track maintenance and is of
great significance to the safety of train operation. This paper summarizes the main methods and
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characteristics of current bolt tightening technology, focuses on the development and application
status of modern tightening technology, and analyzes the development trend of modern tightening
technology in the information age. According to the characteristics and requirements of track
maintenance, the current tightening technology and means of track bolt maintenance are analyzed,
and the future development direction is put forward.

Keywords

Bolt, Tightening Technology, Development, Track Maintenance

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. B

YERR A B Z el R eI UOE R X, BaUE BA nT S s, BIER . AR RR SR AL,
W36 Tk B AT P RG0S W 41 R G IR AT SR A A A TR A7, K I 5 R —
BN, TR P ZEAT 2R3 (R AT SR S0 . BRI I K, W5 S Bk b g ki JE IR
B, R AR TIRAS N AR A W R sl 2B IR W Y, LR AN S K I T S W B B
EMEIR, SR Z AR [2]. N TIREIEATE M 2 AN, R4 3 B e
MUECR TR, BT, BB AT AA BB . BRI LR R GO T SR S T B
WA

TENE ST BRBE AT A5 S A e, S LA R B 90 7, A A3 A T Bk S Bt 0% 7 f sl
IAAE R B AR I R, R, BRSO E. WSRO , E
ARFHRLCIE F7 10 B B0 25 e MBI . 15 SRR 0 R Bt T 22 . S I A ik B 22 A 3 B
BHIEH .

2. BRI

WEAR T 5 7 AR /NI I i n AR R AT A ], 7R SO AR R AR R AR R B PR AR B A R AL, R A A
KB A P2 A A RARAY, DT . B A KRR R, TR T AR R HU AL A
WV KRR R R R B O3]

1) %

LA 2 Y T o 42 o e o R LR 38 9O LA M7 S IR 1 5, E A RN O
o AR E N T FTE S F Z KR N RFTR, A 4 ety 5 77700 1 08 i gl 190 1 R 45 )
L RHNER RE B S 5 THI P B R 8 5 BE PR R Ok . RO B0 TR

ik

D, —d

1 1
T=T, +T, ==Fd, tany + ¢ +—Ff,
2 3 °D;-d;

1 2_.D;-d;
—EF|:d2 tanl//+(p+§chﬂ:| (1)
s T—4 R0, Noms T\—— B HERIRI Y BEEE V146, Nems T,—— W5 RES SO I EEHE D)%, Nem;
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SRR R E dp—— B8R, mm; Dy—— R SCH M AME, mm.
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Xt b ABEAT TR AL AT LA 2 [4]:
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p: D—IBAAMER, mm; K—HIE R
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Figure 1. Relationship between torque and angle
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ab BILRPEF AT, OB e 4 A T N FE M 2 (R W G 2R, (R G AT DAARF I 5 AN A 15
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C +C,
KA F—ES, N; C—BUeE SRIE, N/m; AL—SHKE, m; C,—EERNIE, N/m;
C— MBS, N/m; 0 ——4f; P——I&FE mm.

K R /7 £ 24 R I 51 R Rl 1 i 5 70 70 0 BB A, DRI B T v ] DASICEIURS B2 B v 1 1

DOI: 10.12677/met.2022.112012 96 HUbE LRE 55 A


https://doi.org/10.12677/met.2022.112012

Tl &

BRI RIBOR9]. R/ e A IAE A A v 5 20 | AR RE B ke i, 477 5K 7 R, B Gkl
IS IR, 0 TR AR AR EE AN T 5 2R ™ 4%
3) K E%
A B DU AR 5 PR AR T B B A AR A B R WA T 52 (R 2 7 A IE BE SR SRR DRI S B, J e ) A
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R BRI 45 SR A2 B A B O MERERC I B, TEHAREE M R R, SR A S IR I 1E AT R T vk
BT A A SRR, Bk BHUAE R R N B3, B R Rk L, BB AR R [10],
FRIE P 1 ab B AN MR e Rl k1, BRI R, HESHKERELEMLR, M4
VR Sy o ) B L TR 2, HLAE A A8 1 D0 R B (R RS B mT 4 o 2R R SR FH R P R A
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AT — RS R G T IR E 2 R ET BB SE o e AR s 27 P v e s i P i A 1) e R A
—/NHERE, A S R A R AU A T, R i R RN B SR BORL R Y 50%,  RIHE N JE
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Table 1. Common tightening methods and their characteristics
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3. IrRTARRENNA

BEAE 7E R R LA A R AR . R ER DL IS SRR M R i, RS R i R R DA
FOBR AT EA S BOARTE FUR R AW D, AN R AR KRS R . IR KA T F
TR, CFEITRUA SRR, ERESR T, BRI R KR,

R THFERSMEMERTF . IR EEM L, WPOBBRFAHBERT, HEHRF
BRI RAE R AL, TOE e M. MR FRAMEEET M, FEFRE R0
FHFIRT, FIFE. HEERIEAERAT AR RS B B A R Tt L, e U IR RE
5 5% 8 Bk, DA AN H AT X — S AR R3S & 8O e, AR IRF R E R R
Ho BRI F O A Fah. [ah. Bah. BESER, XU R R T 00 E Z AR s
XFEAnEE 2 Fos .

Table 2. Characteristics of digital display torque wrench [15]
2. HEXHERFIOER(15]
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SEREEI AL, JF N VR A 16]; LT DA KRB S AT AP PL RSl 1
T B AL R GE, R AZ A6 R D N ] s 2R R BT AL E17]. EIRE N IR R A IR &
=] IR S HLRT 3 i (KT 5 R 8, SCBL T %230 22 b F Zhi7 K (18] MRE 88 A ¥t 1AL s XU 37 5%
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BUARITEBOR DI . Fe Mmoo, ET 2 RSREORNERG, HE3h 737 R hlUE, 17
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