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Abstract

Rail welding technologies are essential for high speed tracks and heavy haul tracks, to achieve
safety of their transportation service, and highly reliable rail welds are required for the safety of
railways. In this report, we give an outline of the four welding methods used for rails presently in
the world, such as (1) flash-butt welding, (2) gas-pressure welding, (3) thermite welding, and (4)
enclosed-arc welding. Further, we describe a few quality issues seen in rail welds in overseas heavy-
haul freight railways. In the last chapter, we introduce our new flash-butt welder, which we recently

installed, in order to discuss the issues.
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Longitudinal hardness distribution of flash-butt welded rail
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Longitudinal macro-structure of a section of gas-pressure
welded rail
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Longitudinal macro-structure of a section of enclosed-arc
welded rail
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Longitudinal hardness distribution of enclosed-arc welded rail
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- pre.ssure 5-7 |Expensive | Medium | Required | Excellent
welding
Enclosed- Not
ne ose. are 60 ° . High | Required | Good
welding expensive
Thermit Not Not
L 30 ” | High ¢ Good
welding expensive required

2.3 BEEDHLE

B L — VBT R OB 7 el & i T3 % LT IS
ZEI

ATEFHOBERTNIOWCTHEERR, HEOMHIRE, %
BEORRENTE, PAFREREOES, BEMEER1IORTHED
72,

BN 0 79 v v 2Ny MAEFRLEL, KWTH
AE, TNV MNEHE, 20 ou—XT7 =2 EROIET
Fed %o PAEMESER & L CRIHC & A HIHLERER 2
4 ~5H L KA AR CTIE Ty 70— X7 — 7 58
DN LAEEL WA D 5o

LEOYWE - REROETER, KB OMTEHEE %
DT T v aNy MEED RO BB TE V. AL
EINEGEAT AN E DB ETT Iy aNy MEFAZH
B B LRGN, TV 2y MEBISTRIASEEER 7S
D7 DIERE DN TH ) IR MK, F2, T
Y= T = IR Y VRS LETH B,
ST AL LS BEAAEE T ) Wil g i,

BEOEIE . 79 v 2Ny NAR, HATEIIAR
DOINFLEEL 22 TV A 72BN 50 2 D720
B L7z &ML ORADRET SN T b, —H, TV
Iy MAR, Trru— X7 — 7 EEIIEESEETH D
BEIEICENL TV, BICoy 70— X7 — 7 53
HEBECHERT 283 CE&RET, FEHEYD
L— VIO NIGHTCO LT 5 2 £ TELH DD
b

AHFRE : 7T v v a Ny MEBIIESICHBEE R T
WAZZORRRIZESR SN v, T2, TV Iy MAREIIE
EDIIE S 5 T2 OBRIL I EOR S v, —T5, 7
AEFEOMBA TR IR RS EER S D, F2, =¥
70— X7 — 7 HERER ISR L 727 — 7 BHERREDS
TREN D,

BHWE D TV MAER LY 7 u— AT — 7 BRI
BRIBEECTH Y, BERSERTOMP LR, A7y
DEHER G S 20N TH L, —F, 75

oH O # ME 4 #H 3955 (2013)



L — IV OEERAM DB & SR DR

ANy MNER, TAERIEESEE NS TICL -V
MELZERET 2 HETH ) REPE LV, 7Ty
Ny MNERE, HTAEEOWEEN, TV v MEER LY
I 00— X7 — 7 ERHE L TR EOIHEDH S 7,

FRDEICT Ty v Ny MEBTEEE D RE T
BEBEDRE SBEBITEICES 275, BHREINE , BBRE
RELET, BB OB EONDL 0, TR
FEELTHRMICRH SN TV S, HAFEREIAELE
E<, T Ty v a Ny MERBRIOROCCTHEER-SE VY, 72,
7Ty anNy MEFICHER L THHIEEMRNZ b
EMNIZBWTIAHEA SN TWS, TIVI vy MERIZRE
SRR Vb 00, M EMEL, B CiEiik)s
m <, VTEEFOBENES /20, BlhiE#EE s LTt
RECER L TWD, Ty 70— 7 — 7 B E R
HE LI ET 500, EEAHE TSI E
N, FRCEEET R CHEHAT 28 AV S W B E¥E
ZER ORI ZR ) OBIHEEIIEH ST 5,

WNCHAEFER Ly 70— A7 — 7 BHI3E R LT
Wi, TOEHITINS PR L, TOBBEI
B2 352 &, BREMSZENENLT T v a3y b
B, TVIv MNERBRLVRWEDEEZ NS,

S F T EREO TIERICOWTHAT 4, g7t
TlE, Al @) LEGERICIE 7 Iy oy NE#E, B
WERIIZT VI Y MEEPEICHEA SN TWD, il
FIXTT v anNy NERICEL AT BROBHERIZE-
TIEFR T %o BIZIZTBEERED 200m OBGEIET T v a
Ny MEE8TS%, TIVI Y MEFE125%E b TV Y
MAEF A EBRGEDOECENA IV T Ty a8y MEREAN
BATSE DO H 5 BWHERD 2 T b,

F2 ERNICHTZBEBIEE (1988-2007FY)
Welding application numbers in JR (FY1988-FY2007)

Welding method Number Ratio
Flash-butt welding 140000 23%
Gas pressure welding 173000 29%
Thermite welding 242000 40%
Enclosed-arc welding 49000 8%

Total 604 000
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