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(57) Abstract: This welded rail according to one aspect of the present invention is provided with: a plurality of rail parts
that each have a head section and a pillar section and each have a height h; and a welding joint part that joins the rail
parts. The rail parts each have a predetermined chemical composition. The HAZ width of the welding joint part is not
more than 60 mm. Regarding the welding joint part, in a region located from 0 to (2/3) x h from a head top part outline
surface and within + 5 mm in a longitudinal direction from the welding center in a cross section passing through the
center of the welding joint part and in parallel with a longitudinal direction and a vertical direction of the welded rail, the
arca percentage of martensite structures is 0.0006-0.1000%. In said region, the number of martensite structures having
a particle size of 20-200 pum is 3-80.
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C Si Mn P S Cr
1 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
2 1.20 0.70 0.80 | 0.018 | 0.015 | 0.60
3 0.75 0.70 0.80 | 0.018 | 0.015 | 0.60
4 1.00 2.00 0.80 | 0.018 | 0.015 | 0.60
5 1.00 0.10 0.80 | 0.018 | 0.015 | 0.60
6 1.00 0.70 2.00 | 0.018 | 0.015 | 0.60
7 1.00 0.70 0.10 | 0.018 | 0.015 | 0.60
8 1.00 0.70 0.80 | 0.025 | 0.015 | 0.60
9 1.00 0.70 0.80 | 0.018 | 0.025 | 0.60
10 1.00 0.70 0.80 | 0.018 | 0.015 | 1.50
11 1.00 0.70 0.80 | 0.018 | 0.015 | 0.10
12 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
13 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
14 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
15 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
16 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
17 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
18 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
19 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
20 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
21 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
22 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
23 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
24 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
25 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
26 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
26 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
27 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
28 1.00 0.70 0.80 | 0.018 | 0.015 | 0.60
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C Si Mn P S Cr
29 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
30 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
31 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
32 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
33 1.10 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
34 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.30
35 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
36 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
37 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
38 1.05 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
39 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.35
40 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
41 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
42 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
43 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
44 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
45 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
46 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
47 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
48 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
49 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
50 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
51 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
52 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
53 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
54 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
55 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
56 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
57 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
58 1.00 | 0.70 | 0.80 | 0.018 | 0.015 | 0.60
59 1.10 | 0.40 | 0.30 [ 0.003 | 0.018 | 0.90
60 | 080 | 1.20 | 0.90 | 0.018 | 0.004 | 0.25
61 0.86 | 1.50 | 0.70 | 0.015 | 0.006 | 0.30
62 1.04 | 0.20 | 0.50 | 0.006 | 0.015 | 0.80
63 090 | 1.40 | 1.00 | 0.012 | 0.008 | 0.35
64 1.00 | 0.30 | 0.20 | 0.008 | 0.014 | 0.70
65 092 | 1.10 | 0.55 | 0.020 | 0.010 | 0.40
66 0.98 | 0.60 | 0.65 | 0.002 | 0.012 | 0.60
67 0.94 | 1.00 | 0.50 | 0.014 | 0.020 | 0.45
68 096 | 0.70 | 0.60 | 0.010 | 0.002 | 0.50
69 0.82 | 0.90 | 0.80 | 0.016 | 0.005 | 1.00
10 1.08 | 0.80 | 0.40 | 0.005 | 0.016 | 0.20
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Mo|Co| B [Cu|[Ni|V]| Nb Ti Mg Ca REM N Ir Al
29 - | - - - -] - - - - - - 10.0038] - ]0.0022
30| - | - - -1 - |- - - - - - 10.0038] - ]0.0022
A - | - - -l - |- - - - - - |0.0038| - 0.0022
32| - | - - -l - |- - - - - - 10.0038| - 0.0022
3| - | - - -l - |- - - - - - 10.0038| - 0.0022
Al - | - - -l - |- - - - - - 10.0038| - 0.0022
3H| - | - - -1 - |- - - - - - 10.0038| - ]0.0022
36| - | - - -1 - |- - - - - - 10.0038| - 0.0022
3 - | - - -l - |- - - - - - 10.0038| - 0.0022
38| - | - - - |- 1- - - - - - 10.0038| - |0.0022
39| - | - - - |- |- - - - - - (0.0038| - [0.0022
40| - | - - - |- |- - - - - - (0.0038| - [0.0022
a1 - | - - - |- |- - - - - - (0.0038| - [0.0022
2| - | - - - |- |- - - - - - (0.0038| - {0.0022
431050 - - - |- 1- - - - - - (0.0038 - {0.0022
44| - 11.00| - - |- |- - - - - - (0.0038| - [0.0022
45] - | - [0.0050| - | - | - - - - - - [0.0038| - [0.0022
46| - | - - [1.00] - | - - - - - - (0.0038| - [0.0022
41| - | - - - 11.00] - - - - - - (0.0038| - [0.0022
48| - | - - -1 - 1020 - - - - - (0.0038| - {0.0022
9 -1 - - - | - | - [0.0500| - - - - (0.0038| - {0.0022
90 -] - - - |- |- - 10.0500| - - - (0.0038| - [0.0022
o1 - | - - - |- |- - - [0.0200| - - [0.0038| - [0.0022
| - | - - - |- |- - - - [0.0200f - [0.0038] - [0.0022
83| - | - - - |- |- - - - - 10.0500(0.0038 | - [0.0022
54| - | - - - |- |- - - - - - 10.0200) - ]0.0022
55| - | - - -l - - - - - - - 10.0020] - ]0.0022
5| - | - - -l - - - - - - - 10.00380.0200 | 0.0022
57| - | - - -1 - |- - - - - - 10.0038] - ]1.0000
58| - | - - -1 - |- - - - - - 10.0038] - ]0.0100
99 - | - - -l - |- - - - - - 10.0020] - ]1.0000
60 - | - - -1 - |- - - - - - 10.0200f - ]0.0100
61 - | - - -l - |- - - - - - 10.0150] - ]0.0300
62| - | - - -l - |- - - - - - 10.0050] - ]0.5000
63| - | - - -l - |- - - - - - 10.0140] - ]0.0350
64| - | - - - | -1- - - - - - 10.0040] - ]0.3000
65| - | - - - |- 1- - - - - - [0.0130| - [0.0400
66| - | - - - |- 1- - - - - - (0.0080| - {0.1000
67| - | - - - |- |- - - - - - [0.0120| - [0.0600
68| - | - - - |- 1- - - - - - [0.0100| - [0.0800
69 - | - - - |- |- - - - - - 10.0160| - [0.0200
0] - | - - - |- |- - - - - - (0.0030f - [0.8000
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1 F2 35| 0.0165 70 2.20 B B
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3 F & 35| 0.0130 781 2.10|B B
4 FE 35]0.0170 70 2.10|B B
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7 FEY 35 |0.0110 65| 2.05|B B
8 FEY 35 |0.0130 781 2.19 B B
9 FEY 35 |0.0114 70| 2.15|B B
10 F2 3510.0135 80| 2.201B B
11 Y 35 |0.0105 65 2.01 B B
R4 A S - 0.3m/
R i REA Zvia mm,/sec
12 ¥ 60 0.0108 65| 2.201C B FIty FERNDTS v 1% : 0. 5m/sec
77ty FHTE : 50kN
i3 4 EWMAE TS v 1EE ;0. 20mm/sec
13 E#Hr 60 | 0.0100 60| 2.20|C B 77°‘t"j k& " 50kN
s S - 0, 4my/
EHNGBIHET S vy 1 EE mm Sec
14 F 40| 0.0115 002200 B [FF0e mEdIS e T /sec
7 7ty FHTE : 50kN
M s VR 1 im/
Ou% S n Zwis1iRE 1mm/sec
15/ P& 30| 0.0118 72| 2.20 B B Ty FERIDIS v JJEF:Z.Zm/sec
7 7ty FHTE : 60kN
g FHMNGE 75y 1 EE 0. 25mm/sec
16 &g 30 | 0.0120 75| 2.20|B B 7Tty FEE . 60KN
TN v S 2 8 - 1. 2m/
EEHE 7“J°/:L‘ E3 mm/sec
17| P8y 20|0.0125 151 2208 B FIty FERID 7S5 v 1%k : 2. 4m/sec
7Tty FATE ; 65kN
et S 2 1 - 1 dm/
EEHE vl aEE mm/sec
18 P& 150.0130 17 2.20 1A B 7 Ity FERID TS v 1%k : 2. 6mm/sec
7Tty FETE : T0kN
g EHMETS //:L;EF 0. 40mm/sec
19 &y 15 10.0125 751 2.20|A B Ity MaE
?:%E%&&%%- 7 1. 5m/
IS Zvia mm/sec
200 F® 100.0135 801 2.20 A B Tty FERID TSy S 1EE ¢ 3. 0mn/sec
77ty ME : 90kN
i S 5 S - 0. 1/
IS Zvia mm/sec
21 F# 80 0.0100 60| 2.20 X B Tty FERID TS v 2 EE : 0. 4m/sec
77ty hE : 45kN
22 F 2y 351 0.1000 65| 2.201B B
EEE (CR1. 800~500°C) :1.2°C/sec
23| F® 35 |0.2000 78| 2.20 B X AHEE (CR2. 500~400°C) :2. 4°C/sec
CR2/CR1 : 2.0
24 F 2 35| 0.0140 80| 2.30 B B
25 %ﬂ 35 [ 0.0750 70| 2.20|B B
FEEE : 14
THREHRAT S v 2EE : 0. 3mm/sec
7§E > t%gd)%ﬁ\l} < 2B - 0. 5mm/sec
7 v M
26 T# 60 0.0268 0| 2208 X AHEEE (CR1. 800~500°C) :1.2°C/sec
AHLERE (CR2. 500~400°C) 19 2°C/sec
CR2/CR1 : 1.8
AHLEE (CR1. 800~500°C) :1.2°C/sec
27 F 2 35 | 0. 0461 100 2.20|B X SHEE (CR2. 500~400°C) :1.8°C/sec
CR2/CR1 - 1.5 EE—
FEE S : Al
FHMGHBRE TS v 1EE ;1. 4mm/sec
77ty FEAIO 75y aEEE ;2. 6mm/sec
28 T2 15 | 0. 0806 130 2.20 (A X 77ty MHTE : T0kN
WHEEE (CR1. 800~500°C) :2.4°C/sec
WHELERE (CR2, 500~400°C) :1.2°C/sec
CR2/CR1:0.5

[0146]



WO 2022/071007 57 PCT/JP2021/034463

[%5-2]
- ST ;
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29 FE 35 0.0115 70 2.39 B B
30 FE 35 0. 0083 50 1.99 B A
31 F i 35 0.0076 45 1.80 B A
32 FE 35 0. 0068 40 1.70 B A
33 P2 35 0. 0059 35 1.70 B A
34 FEL 35 0.0058 35 1.65 B A
35 FE 35 0. 0061 35 1.60 B A
36 FEb 35 0.0027 15 1.59 B AA
37 F & 35 0.0023 13 1.50 B AA
38 FE 35 0.0018 10 1.50 B AA
39 FE 35 0.0017 10 1.45 B AA
40 Bid 35 0.0018 10 1.40 B AA
a1 F & 35 0.0010 5 1.35 B AA
42 FE 35 0. 0006 3 1.30 B AA
43 F &l 35 0.0165 70 2.20 B B
44 T2 35 0.0165 70 2.20 B B
45 T & 35 0.0165 70 2.20 B B
46 FE 35 0.0165 70 2.20 B B
47 F &l 35 0.0165 70 2.20 B B
48 T2 35 0.0165 70 2.20 A B
49 FEb 35 0.0165 70 2.20 A B
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o1 FE 35 0.0165 10 2.20 A B
52 FE 35 0.0165 70 2.20 A B
53 Fab 35 0.0165 70 2.20 A B
54 FE 35 0.0165 70 2.20 A B
95 P2 35 0.0165 10 2.20 B B
56 FE 35 0.0165 70 2.20 B B
57 FE 35 0.0165 70 2.20 B B
58 FEL 35 0.0165 70 2.20 B B
59 FE 35 0.0167 80 2.10 B B
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61 FE 20 0.0110 60 2.05 B B
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64 FEb 25 0.0142 75 2.10 B B
65 T & 35 0.0132 65 2.05 B B
66 FE 35 0.0119 70 2.05 B B
67 F & 30 0.0138 65 2.20 B B
68 FEb 30 0.0126 70 2.20 B B
69 T & 25 0.0156 60 2.30 B B
70 FE 25 0. 0271 75 2.30 B B
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&a R D&
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