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Exploration of External Damage and Manual Inspection of
Steel Rails and Turnouts

Kaibin Zhu
Guiyang Urban Rail Transit Operation Co., Ltd., Guiyang, Guizhou, 550081, China

Abstract

Steel rails are the main components of rail transit lines, mainly inspected by ultrasonic instruments and supplemented by manual
inspection; Turnouts in urban rail transit generally do not use assembled turnouts, but instead use whole sets of cast high manganese
steel turnouts. Due to their coarse grain size and low ultrasonic detection rate, manual inspection is generally the main method. At
the same time as conducting ultrasonic testing, manual inspection is widely supplemented, which is the key to preventing the “three
fold” of the maintenance and construction department during the winter, and the last line of defense for preventing line breakage.
Especially for the whole group of cast high manganese steel switch cores, manual inspection can only be used for inspection. In
summary, attaching importance to manual inspection of steel rails and frog, timely discovering damage to line equipment, is of great
significance for the safe operation of rail transit trains.

Keywords
rail; fork; sharp rail

MRS IMFIRE F TRER

R
SRS ASEEEARAT, SR - SN $EH 550081
m =

AR SR K ) ERLLRIME, AR FUABRGA £, F IR ST ERARTRALISEF, — AR
RAHEXBL, BRASENEAREHL, BADBAX, ZERRGREFK, —REBAFIAEDE, £itlT
RERIRGERR, JT2HIFIhE, G5 TE1TLAG Z 54, TERGHHRE—EHL, FANLS
AR, LWRRRA T ey Xitirhd, SR, BAEERRRIGHRG FEARRE, FANE, £
WITAR G Ao L F L&, R R IERLELENOGR, SHhE @5 FHesEE8 R 5+ TR0 EL,

KA
ML, B, R

15|§ 2 Eix
FTRE: T TSR R TR —fhE FTREREATE: —&. “E. =K. PUHE,
TR, 505 T Ve AR Y & R A5 R DA —H: ARENEEE, AR, A, A[RERIE

B SRR TS, R Tt sty DEPOERBUO =0, FEIRATERIIEEP (5-20m) HHH

FTRAMEAOEN, 765 THER, LRsemkhas ﬁw??;ﬁiﬁiii%iéﬁéﬁ%zﬁm i
SRR S SR I B PR EERILE S B
ﬁ%%ﬂ;ﬁﬂgﬁs;ﬁh?%é;%$tﬁ iéﬁﬁ LR, WU LRI LR A
Bl SR L B 5. TR R, i | R
. AR IR A B RS R R, 0
SRR . PR TR0 TH AP SRR
5 I G 48h ) . A MR e O R 2.
BRI, R BB ) .

[EEBMT] RELE (1976-) , B, PESRA, KR,
SR, MBTRTNTR.

B 1 R E R S EE
77



U TSN - 5 02% - 5 05 - 2024 £ 05 A

TEHhZRHEL, PIREGEAE FRRN, TRARIMESL, #B
BT IERHR.

LEEINERE DA, BUE Ot RIMTR, At
5REERZ G RE B L, 15 REM, IRE T,

QT HIE B AN TEREIR, FPEE, i
AN AZ BN P AR B AR TN, SR
B AR D s SR AR TR DR, B
FEENE 5 & B B IR RN 7], X RERME TS
INPIEGLT, 05 A R TR 55, AN, 8555,
Al 2 fRe

B 2 JEEs

IRTTHE RSB T LB EAD T X AR
1, ARITEg, B R NERIX ., mlX, A
FDARE NG . AR, SEOADZTT, 4d% EUTH
FoKGyFE, AT KA, ZKRRCEEE L,
PRy, X TRUESEG, B ERIARRE, AR
FREARAERG RN, T IMEER, W Tt TR
FT, SREBERROIE, A RANE, MEHIEEE
EMEEATRE, B mBtanl. FumssitdnE 3 Frr.

B 3 HEehim

DEEHLIFE A AE FERR

OB R EEFNR

T SRR R ERC, MR ORI AR,
HERIRAET TASE T BRI, — R A& Nt
TR, Hd/ NN TFAN, HELEZY 0.1~0.15kg.

PR B | ET | i ol o T IFOSBILIRERS, |
/NSRS . HEL LY S~8em, BRI, MR TR
SN — B, PR, SRR b, B
PATETHE, Eh ) EEdEEE, 2580 4 ok,

78

G W G P

[ -

B 4 BE7HE

EEEY EE SR AERITHRE, &E—FEEd
B, T EEGD NSRRI T ava NI R, /)N
[EETET], AR BRI, SEEApkah, TR
i, SRFEAEER Y, B ETURE, XA RAEAN
R, el TR LSS AE, W,
PEERATERRRERS, FOPHNE IS, ARG Rls A 2k
AR AR, [EIEERE, AW, I A T
RO T, AR, s AR T, 1)
T NI ER, RZZE &SRR " ST

=R REAH OB TR, IERIAEEREN
RZFCEFHATIE, KEHEENmEn, B (Z2ER) #
. OR, PUREARSWEALL, MBEINEER TR
LEHA L, fLd—R A DUREREReR, —2nl
Kt H = EINE AL IR & TRER “#)7
Tie R EHAR IR R AN TSR, fEABEELFN TG, #RITE
IR U I, FBOCE T, e HEA
TEREO HAB UL .

S5z P e = M Y SN SR (i = P LN
FIBTHES AL IR R A, miE] Mgk, HAE Rk
B TIOE. , e E LR S AIEL AL, BSPEREL, 181l
RO RFIE

3B
eI A, RGO RN, WA

ar TEIRIEARMERN, MG TRE, FHEENH
ER TN IHE, DA TSI §0 8 SRS

R ERGSY, RBVLTE 50mm DL SO
RGN TR, JPUTE S0mm LU A TR AEAE,
BT EERA U RN BN, TEFERMBE ST, 2kik:
PARMIUT, okl By, HLEIRP ARSI, 2
SEEAPURNENG, FEERATR, Wi, RBERis
CRE BEAREISOUN, BOERRSLES ALY, SEEOLE
EERE, WETELRS AR IR Y, T Emssis
TR, AR, BTN | SRR C
#, Nz B8 B TImAA eI, JURIRN WSS, =27
Bz, AEAKR, BRIJGNSER, RERHDRNEE, 7
FRt, RIS ERRER R, B, BAU
A B R IE



LIENMmE - £02% - 0581 - 2024 £ 05 A

BN A A S S I B GO BB (R
DT, BUKTERE AR, PURA G FIEE, X5
AR AR R TN, TEAT TRE, TERE IR
kAR A] B

AT REZENRCERY, IR HUE B R
RIS B e A AR, Ao, TR, BN
PO TCEGN, BARTF TRE . NE AR R
NFFENEE, SRR

O L (FER) PREFHURSRIN AR FREL,  MEEg
IEFR R, BRI, FAEXINEOIER, o
ERUTNETE, B—WALEALR, mll#uEk, 5%
NP, Dot 5 FoRe

B 5 & EtA%

Q@ HE (ZHR ) BUkaRm, BTROCER Y SRR,
RERE M B, (BRI, SO TROCREAREDR, A
AR AR EIAA R ITCASTE B )N, Bk R sk,
Sy IR 55, SR AR FR LS LA R TR K
RE, RPEARHEEGR, TR, TTHN Y
EERGIERE TIRARATEERS, TEREEEH, &
BB, PritiniE 6 .

B 6 i (RER ) HkREHIR
@ (2R ) FlGeshrmEfedt, hT iRt

AL, HAMEAREE A R, BREHE— . AL
(AT AR h 227 A=

@z (ZHR) #k, 51D WSRO RSE
AR, ZHETNEANR, SEERITR. g 55—,
R FEREAES | S WL v, 8 T, WX
Ui AN TOL, BRI SR I AR LS R S B (E9%R)
— ECRCO BT R 5200, ke st R LCmE L5k,
WOURIANEE ); 7, FREDHSES, FEEZRE(ZIR)
b, ZRESHT IR, it — xS, 8L
AR LA OB 0=, FRETHSLEN/NE,
WO NI, (B bz By, Jetm ek,
ST, BRI G bR E AL,
5L, Bumsbiis R, SR AERSES B, Bk
AOPEREL Rt ARk Setvidss, BULERSE, AeE
HE T BRI

ORCLOEIRSY, 200 i TS A H 23 A 1%
TG, ZEFRfED, BREE, A ISRTICPR
o, EHRREREY, (EHNE SR LT E R
MENERERRA, EEM BRSNS TIRE, SRR
B A BB RN S OB ARG, W2 HB
RIEERE . FEFEER MR, 5%, DpILPr vk
SMUIRIRS = A7k PEREL s NS D rh R SR AT
SEPbE, FEOFRERIAINARTRE, RIS
Hords EREAIR S 2L ISR BT, R AR
HRRORFIE, FIfEA SR AR E S Y.

4 25i%

DL st & BB 22 5 4 A JR R 58 LGS 45 150

AT, MR TR B E AN

BT

[1] &I TPE RN PR S e O A i 5T [D]. b
TR A#,2018.

[2] SREEZEEG TIM] bt iR EgkhE o, 2014

[3] BB AERRNIMIAC ST U Tl H i, 2000.

[4] Sk T IM] AT oh E s H e, 2001

79





