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Synopsis:

We studied the structure and characteristics of a multi-component roll material
containing 0.8 ~2.0%C, 9 %Cr, 4 %Mo,5 %W,1 ~ 5%V and 1 ~10%Co. The study
showed that this alloy is composed of MC and M:C carbides and matrix, that the more C and Co
and the less V, the higher its hardness and wear resistance become, and that to the contrary, to
improve its corrosion resistance, C and Co should be reduced and V increased. These
characteristics suggest that C balance as well as Co content influences the structure of the alloy.
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Table 1 Chemical compositions of specimens (mass%)

1V

0.85 0.95

0.84 | 9.04 | 409 | 495 | 2.04 | 094 | 2V

0.79 | 8.92 | 3.99 | 5.17 | 497 | 1.11 | 5V/1Co
0.83 | 9.09 | 4.12 | 488 | 5.08 | 486 | 5Co

0.82 [ 9.16 | 4.16 | 5.09 | 4.90 | 9.91 [10Co/0.8C
1241902 | 411|512 | 5.04 [10.04| 1.2C

1.57 | 8.87 [ 419 | 5.03 [ 480 | 9.85 [ 1.6C

204 | 891 | 414 | 487 [ 502 [ 1008 20C

22 ERAE

MBI L o T, HEAMOMBEPBR L2, 72
XM DA — 51 FERIET 572012 XHEHF (Co-Ka)
T 572,

BEFESAEE L, 150rpm CEEE T 5 #2200 % o F X — 78—
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K30X15X 3mn (fL ¢ 3mm) OH Y T NEZRBET LI L
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Tk LEEX RS, WEEEZFFML 2. KEIXRD
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pH=82  BHRIZEE=1577u S/cm

S04 =86.2mg/l M7 A1) =92.2mg/l

Cl =368.0mg/l
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Fig.1 Optical micrographs of the specimens tempered at 550°C
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Investigation of Damages to Glued Insulated Rails over JR Railway Lines
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Synopsis:

There are cases of glued-insulated rails laid in long-rail sections that are susceptible to
earlier damage and have to be replaced at a shorter cycle than ordinary rails connected fore and
aft. Tt is costing JR companies a huge amount of replacement expenses, including costs for
materials and replacing and welding works.

Aiming at cutting the replacement expenses, while the development of glued insulated
rails with a lengthened replacement cycle is underway, it is necessary to track down the cause for
the damage and deploy effective measures,

We examined damaged glued-insulated rails, and found that the culprit is are dischange
between the wheel and the rail.
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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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(1) fatH

MGoEE LicEaiizr — 0 (BLF, L — ek
i) 4 AR E LA, Tablel (23815 L — L @it
HERT .

(2) WAk

R LCAG L —-vEy L MR A S
A= —IZTHRET b0 WDk, EELE LTl
L —nataflmm oL Lz,
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L7z,
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30
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: mesurement point of Vickers hardness number

Fig.1 Working Diagram of Section hardness test piace
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Fig.2 Working diagram of structure observation test piece
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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
HESH06M8 124 LAAHOHEIZB W TRI - TWnA I L 4.2 EEBEL - ILOMMRREOBITE
oot AR A Table 2, Fig5lZmde ZaLL D, b — kil
EHAEERE L T b S ey, £, LiillL —n
#) L—bo Rl Pl mR o rREe &9 A WG DA 1 L — b A8aR A (5 (2 JE 0. Lo i
EFE L7, BHECERLTED, BEFELTwAZ EAoTln,

FEEA- P HLE T T LR D L — b
T FHE T A IS LA O L —

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

0.7
= —e— 2-1
g 06
© Uﬁ:x,\ —%— 22
8 04 —o— 31
5 . \ / /( g wn
g . e e "
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2 02 \ m —o— 4-1
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Upper Distance from insulator (mm) Down

Fig.5 Longitudinal rail profile
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(2) Down
Fig.6 Appearance of damaged rail
43 HNEEES LUReRERERR L= bNal-212 2T b — b A3 ) 5 1 70 &5 25mm O &
M P.T. O & Figollmd, SHRT I LY, LR T L —LEIAHEEL Tz,
L —LiBfERI T — VED L ) RIS SR, 272, 612, e EEEHBREREONEITE LD L —Nal-2

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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Theoretical Analyses of Straightening Roll
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Synopsis:

The straightening roll plays an important role in stable steel bar straightening work. We
have established a method to calculate and determine the geometric relation (roll gap) between
the steel bar and straightening roll during a straightening operation.

In this method, with the axis of the steel bar being straightened made a reference axis,
the distance from the axis to the roll surface is obtained three-dimensionally, and the minimum
value of this distance against the circumferential direction of the roll is obtained. By applying the
method to the actual straightening condition, we expressed numerically the transitive change of

roll gap in the roll axial direction.
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Roll cross section
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Table 2 Calculation condition

Top roll Bottom roll
Crossing angle : (&) 15.3° 12.3°
Distance from roll axis
to steel bar axis : (h) Amm 400mm
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