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Table 1 Outline of rail
Rail No. Track Sn;%i[?gﬁnance Line Name Line Distance Position Kilgg"of Topics
1 Shinbashi Yamanote Line Up }Rﬁﬁgtara-sta start signal) Left 60 | Investigated on 8" Dec
2 Nakano Unknown Unknown | Unknown Unknown 60 HH340
3 Nakano Chu-o Line Up 7981 m Right 60 | Rail No.3,4 are pair rail
4 Nakano Chu-o Line Up 7k981m Lefl 60 | Rail No.3,4 are pair rail
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Fig.1 Working Diagram of Section hardness test piace
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Fig.2 Working diagram of structure observation test piece

(2) WERHIL

ARERF OB A (Y2 ) YE-JEENER) 12T
Wak, WMmo< s nfl%eiro/z, £/, L— il
b L Ui 2 S uElg i o L2,

/o, FMBIEIEATE R (BUF SEM) X
15012 TCAT =270, WEME LT, L—IWEmM%ETig7 —
(240 SR SRR L 72,

4 AEER
41 EBEZL-VOEBERERES LU ZTORLE
DAL
FEF I ZE AT B A il T AR ORI A VTRIZIYL
OB T AT - 7R, FEE - L—WHIZT — 7 i
DB SN, Fig3lo 7T — 7 MBRLOBRT 2 RT, ¥
72, FigdlZ7 — 7 BB S N#E LSRIE O MR &R,
Figd k), ZOBEOKEN LT L -V oMz
SEM A BSOmO ] THELE L TWAZ LA yh o7z,
BHIZ, T— /7B EEIL - VEEEH F4iE L 7o

32



A Date : H10/12/8
© Weather : Fine
op Place : JR-East Akihabara.Sta
§ Tokyo.Sta Chu-o.Line
Q frequency of 44
% arc-discharge 298
|
5 Sl L o
pENEN
b
upper down
Train-direction O : Rail
: Insulator
Fig.3 Arc discharge Fig.4 Position and frequency of Arc-discharge
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Table 2 Longitudinal Rail-profile

f[r’;srtnair;ﬁ;lamr 500|250 |100| 50 | 40 | 30 | 20 | 10| 0 | 10 | 20 | 30 | 40 | 50 |100|250|500| Note
1-1 1.7911.90 190 1.86 | 1.77 | 143109310420
1-2 -4.13(-3.76(-1.73/ 0.05 | 0.45 | 0.87 | 1.86 | 1.35| [.78 | Peeling off
2-1 08310731067 ]064]062(056(038(0.10(0

Rail 2-2 0.14] 0.3 | 0.6 |0.66|0.68 | 0.68 |0.67|0.63 | 0.67

No. 3-1 1.96]1.82]1.68|1.39|1.15{0.87]052(022|0
3-2 0.08] 0.13] 0.31]0.49]10.69[0.85| 1.27| 1.44 | 1.44
4-1 1.84 [ 178170140 1.18 | 0.88 [0.57 | 0.25| O
4-2 0.16] 0.25] 0.35(0.53 1072084 [1.28|1.44]|1.41

% Rail unevenness is standardized by insulator side of upper stream rail.
% Sub-number [ means upper stream, Sub-number 2 means down stream
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Fig.5 Longitudinal rail profile
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(2) Down
Fig.6 Appearance of damaged rail
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Table 3 Hardness change From Rail surface to depth direction

Hardness change(Hv) From Rail surface depth direction (mm)
Tes}q%iece Surface | 05 | 1.0 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50

1-1-1 464 254 260 254 256 256 264 260 268 262 264

1-1-2 295 287 285 279 270 268 262 264 262 | 276 266

1-2-1 341 297 276 279 | 274 270 264 | 272 247 | 270 268

1-2-2 310 297 312 299 285 281 274 268 272 272 266

2-1-1 492 370 | 390 | 380 | 376 | 370 | 387 | 387 | 387 | 380 [ 370

2-1-2 383 366 380 | 376 | 380 373 373 373 376 | 383 376

2-2-1 419 366 | 387 | 387 | 376 | 370 | 380 | 380 | 376 | 373 | 373

2-2-2 379 366 376 370 370 366 383 376 370 370 373

3-1-1 476 270 | 289 294 299 299 289 285 292 | 283 285

3-1-2 315 297 | 314 | 322 | 314 | 304 | 294 | 297 | 297 | 294 | 294

3-2-1 353 302 304 304 299 294 289 287 294 289 283

3-2-2 318 294 | 300 | 299 | 297 | 297 | 287 | 287 | 287 | 285 | 287

4-11 486 287 | 297 | 297 297 | 294 294 | 299 299 | 302 297

4-1-2 321 287 302 294 292 292 297 299 304 304 304

4-2-1 361 292 312 314 312 309 322 314 317 304 299

4-2-2 316 297 | 3006 306 306 | 297 394 | 289 297 283 294
£ 600
@ —o— 1-1-1
= = 1-2-1
= —— 2-1-1
@ — 2-2-1
D —0— 3-1-1
i
;29 100 - 451
= 5 45 4 35 3 25 2 15 1 05 0 05 1 1.5 2 25 3 35 4 45 5

Upper Depth from Rail surface Down
Hardness charge from damaged Rail surface to depth direction

Fig.7 Hardness charge from damaged rail surface to depth direction
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(3) Undamaged rail
Fig.8 Micro-structure of rail
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(2) Melting condition by TIG
Fig.9 Surface to damaged rail
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