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(87) Abstract: A method for manufacturing a flash butt welding rail according to one aspect of the present invention
comprises a former flashing process, a pulse process, a latter flashing process, and an upset process. The frequency in the

pulse process is set to 1-10 Hz. The maximum current in the pulse process is set to 2.33-6.98 A/mm?. The average current
in the pulse process is set to 0.70-4.65 A/mm?. The final flashing velocity in the latter flashing process is set to 0.2-3.4
mm/sec. In the pulse process, the upper limit of the integrated current in the unit kA -sec/mm? is set to (8xfrequency-480

x C content+1400)/8600. In the pulse process, the lower limit of the integrated current in the unit kA - sec/mm?’ is set to
(3.5xfrequency-180xC content+55xMn content+45xCr content+300)/8600.
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43 PCT/JP2023/004601
C Mn Cr Si P S N
1/0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
21090 ]0.70]0.40]0.50 | 0012 | 0.013 | 0.012
31090 ]0.70]0.40]0.50 ] 0.012 | 0.013 | 0.012
41090 ]0.70]0.40]0.5 ] 0012 | 0.013 | 0.012
51090 ]0.70]0.40 | 0.50] 0.012 | 0.013 | 0.012
6109 | 0.70]0.40]0.50] 0.012 | 0.013 | 0.012
71090 0.70|0.40 | 0.50 | 0.012 | 0.013 | 0.012
8[10.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
910.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
10{ 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
111 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
121 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
13/ 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
141 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
151 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
16/ 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
17/ 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
181 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
191 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
201 0.90 1 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
2111101 0.70 | 1.30 | 0.50 | 0.012 | 0.013 | 0.010
221 1.10 1 0.70 | 1.30 | 0.50 | 0.012 | 0.013 | 0.010
231 1.10 1 0.70 | 1.30 ] 0.50 | 0.012 | 0.013 | 0.010
241 1.10 1 0.70 | 1.30 | 0.50 | 0.012 | 0.013 | 0.010
251 1.00 ] 0.70 | 1.00 | 0.50 | 0.012 | 0.013 | 0.014
26| 1.00 1 0.70 | 1.00 | 0.50 | 0.012 | 0.013 | 0.014
271 1.00 1 0.70 | 1.00 | 0.50 | 0.012 | 0.013 | 0.014
281 1.00 ] 0.70 | 1.00 | 0.50 | 0.012 | 0.013 | 0.014
291 0.80 1 0.70 | 0.70 | 0.50 | 0.012 | 0.013 | 0.016
30{ 0.80 ] 0.70 | 0.70 | 0.50 | 0.012 | 0.013 | 0.016
311 0.80]0.70 | 0.70 | 0.50 | 0.012 | 0.013 | 0.016
321 0.80 ] 0.70 | 0.70 | 0.50 | 0.012 | 0.013 | 0.016
331 1.20 1 0.70 | 0.20 | 0.50 | 0.012 | 0.013 | 0.018
341 1.20 1 0.70 | 0.20 | 0.50 | 0.012 | 0.013 | 0.018
350 1.20 1 0.70 | 0.20 | 0.50 | 0.012 | 0.013 | 0.018
361 1.20 1 0.70 | 0.20 | 0.50 | 0.012 | 0.013 | 0.018
371 0.60 | 0.70 | 0.40 | 1.50 | 0.012 | 0.013 | 0.012
38{ 0.60 | 0.70 | 0.40 | 1.50 | 0.012 | 0.013 | 0.012
391 0.60 | 0.70 | 0.40 | 1.50 | 0.012 | 0.013 | 0.012
40{ 0.60 | 0.70 | 0.40 | 1.50 | 0.012 | 0.013 | 0.012
411 0.70 | 2.00 | 0.40 | 1.20 | 0.012 | 0.013 | 0.012
421 0.70 | 2.00 | 0.40 | 1.20 | 0.012 | 0.013 | 0.012
431 0.70 1 2.00 | 0.40 | 1.20 | 0.012 | 0.013 | 0.012
441 0.70 | 2.00 | 0.40 | 1.20 | 0.012 | 0.013 | 0.012
45| 0.90 | 0.10 | 0.40 | 0.80 | 0.012 | 0.013 | 0.012
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[5=1B]
C Mn Cr Si P S N
46| 0.90 | 0.10 | 0.40 | 0.80 | 0.012 | 0.013 | 0.012
47|/ 0.90 | 0.10 | 0.40 | 0.80 | 0.012 | 0.013 | 0.012
48| 0.90 | 0.10 | 0.40 | 0.80 | 0.012 | 0.013 | 0.012
49/ 0.90 | 0.20 | 2.00 | 0.20 | 0.012 | 0.013 | 0.012
50] 0.90 | 0.20 | 2.00 | 0.20 | 0.012 | 0.013 | 0.012
511 0.90 1 0.20 | 2.00 | 0.20 | 0.012 | 0.013 | 0.012
521 0.90 1 0.20 | 2.00 | 0.20 | 0.012 | 0.013 | 0.012
531 0.90 | 0.50 | 0.01 | 0.50 | 0.018 | 0.013 | 0.012
541 0.90 | 0.50 | 0.01 | 0.50 | 0.018 | 0.013 | 0.012
551 0.90 | 0.50 | 0.01 | 0.50 | 0.018 | 0.013 | 0.012
56| 0.90 | 0.50 | 0.01 | 0.50 | 0.018 | 0.013 | 0.012
571 0.90 1 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
58| 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
591 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
60{ 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
611 0.90 1 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
62| 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
631 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
64 1.40 | 1.00 | 0.40 | 0.50 | 0.015 | 0.013 | 0.012
65 1.20 | 1.00 | 0.4 | 0.50 | 0.015 | 0.013 | 0.012
66) 0.60 | 1.00 | 0.4 | 0.50 | 0.015 | 0.013 | 0.012
671 0.50 | 1.00 | 0.4 [ 0.50 ] 0.015 | 0.013 | 0.012
68] 0.90 | 2.20 | 0.40 | 0.50 | 0.010 | 0.008 | 0.012
69] 0.90 | 2.00 | 0.4 | 0.50 | 0.010 | 0.008 | 0.012
701 0.90 | 0.10 | 0.4 | 0.50 | 0.010 | 0.008 | 0.012
711 0.90 | 1.30 | 2.20 | 0.50 | 0.012 | 0.018 | 0.012
721 0.90 | 1.30 | 2.00 | 0.50 | 0.012 | 0.018 | 0.012
731 0.90 | 1.30 | 0.01 | 0.50 | 0.012 | 0.018 | 0.012
741 0.90 | 1.50 | 0.40 | 2.00 | 0.012 | 0.016 | 0.012
751 0.90 | 1.560 | 0.40 | 0.10 ] 0.012 | 0.016 | 0.012
761 0.90 | 1.80 | 0.40 | 0.50 | 0.020 | 0.010 | 0.012
7710.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.020 | 0.008
781 0.90 | 1.50 | 0.40 | 0.50 | 0.012 | 0.016 | 0.020
791 0.90 | 1.50 | 0.40 | 0.50 | 0.012 | 0.016 | 0.003
80] 1.00 | 0.70 | 0.20 | 0.50 | 0.012 | 0.013 | 0.012
811 1.00 1 0.70 | 0.20 | 0.50 | 0.012 | 0.013 | 0.012
82| 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
83]1 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
841 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
85] 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
86| 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
871 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
88] 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
89] 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
901 0.90 | 0.70 | 0.40 | 0.50 | 0.012 | 0.013 | 0.012
9110.9010.7010.40 1 0.50] 0.012 | 0.013 | 0.012
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v Ti Nb Cu Ni Ca REM Al Mo

- : : : - : - 0002 [ -

> - - - - - - 0002 ] -

- . . . . . - o002 -

- . . . . . - o002 -

. - - - - - — 0002 -

. - - - - - - 0002 | -

- . . . . . - 0002 | -

- - - - - - - (0002 ] -

0. 003 -

- 3 3 3 3 3 - 0003 | -

- - - - - - - 0003 -

- - - - - - - 0003 | -

- 3 3 3 3 3 - o004 -

P e e P RS e R AT T SN T
|
|
|
|
|
|
|

- - - - - - - o004 -

15 - : : : - - - o004 -

16] - - - - 3 3 - o004 -

7] - - - - - - - 0005 | -

18 - > . . - - - 0005 -

1o - > . . - - - 0005 | -

20 - - - - 3 3 - 0005 | -

2] - - - - - - - 10002 -

22 - . . . . . - o002 | -

23 - . . . . . - o002 -

24 - - - - - - - 0002 ] -

25 - . . . . . - o002 | -

26] - - - - - - - l0002] -

27 - - - - - - - 0002 ] -

28] - - - - - - - 10002 ] -

29 - - - - - - — (0002 -

30 - - - - - - - l0002] -

3 - - - - - - - lo0002| -

32 - . . . . : - o002 -

3B - - - - - - - o002 -

34 - - - - - - - o002 -

B - . . . - - - 0002 -

36| - - - - - - - [o0002] -

37 - - - - - - - [o0002] -

38 - 3 3 3 3 3 - 0002 -

39 - - - - - - — 0002 -

20 - - - - . . - o002 | -

nl - . . . . . - 0002 [ -

2] - - - - - - - 0002 -

13 - . . . . . - 0002 -

4| - . . . . . - o002 | -

35 - - - - - - - 0002 -
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46 PCT/JP2023/004601
[%2B]

V Ti Nb Cu Ni Ca REM Al Mo
46) - - - - - — — 0.002 -
47] - - - - - - - 0.002 -
48| - - - - - - - 0.002 -
49 - - - - - — — 0.002 -
50| - - - - - - - 0. 002 -
51] - - - - - - - 0. 002 -
52| - - - - - - - 0. 002 -
53| - - - - - - - 0. 002 -
54| - - - - - - - 0. 002 -
55| - - - - - — — 0. 002 -
56| - - - - - - - 0. 002 -
571 - - - - - - - 0. 002 -
58] - - - - - — — 0. 002 -
59 - - - - - - - 0. 002 -
60| - - - - - - - 0. 002 -
61 - - - - - — — 0. 002 -
62| - - - - - - - 0. 002 -
63 - - - - - - - 0. 002 -
64 - - - - - - - 0.002 -
65 - - - - - — — 0.002 -
66| - - - - - - - 0.002 -
67 - - - - - — — 0.002 -
68 - - - - - - - 0.002 -
69 - - - - - - - 0.002 -
00 - - - - - — — 0.002 -
- - - - - - - 0.002 -
2 - - - - - - - 0. 002 -
73 - - - - - - - 0. 002 -
4] - - - - - — - 0. 002 -
7B - - - - - - - 0. 002 -
76 - - - - - - - 0. 002 -
7 - - - - - — = 0. 002 -
78] - - - - - - - 0. 002 -
79 - - - - - - - 0. 002 -
80| - - - - - = - 0. 002 -
81] - - - - - - - 0. 002 -
82| 0.300 - - - - - - 0. 002 -
83] - [0.0500] - — — — — 0. 002 -
g4l - - 0. 050 - - - - 0.002 -
85| - - - 000 - - - 0. 002 —
86 - - - - 1.00 — — 0. 002 -
87 - - - - - 0.0200 | - 0. 002 -
88| - - - - - — 10.0500 | 0.002 -
89| - - - - - - - 0.500 —
90 - - - - - - - 0. 001 -
91| - - - — - — — 0.002 | 0.500
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[5R3A]
AUZS BTETR BTETR - -
BB (Bt | 750 20| BARR | B1-Y | PRE| By | mEmn P FEER
e E= | B | W |BAEm| O |Eomm| Ao | i | gy
(Hz) (A/mm*) (A/mm*)

1 1 5 35000 4.07 21000 2.44 600 1008 212
2 2 5 35000 4.07 21000 2.44 400 1008 212
3 3 5 35000 4.07 21000 2.44 500 1008 212
4 4 5 35000 4.07 21000 2.44 700 1008 212
5 5 5 35000 4.07 21000 2.44 800 1008 212
6 6 5 35000 4.07 21200 2.41 600 1008 212
7 7 5 35000 4.07 21200 2.41 600 1008 212
8 8 5 35000 4.07 21200 2.47 700 1008 212
9 9 12 35000 4.07 21000 2.44 260 1064 231
10 10 10 35000 4.07 21000 2. 44 280 1048 230
[ 11 1 35000 4.07 21000 2.44 930 976 198
12 12 0.4 35000 4.07 21000 2.44 950 971 196
13 13 3 70000 8.14 21000 2. 44 990 992 205
14 14 3 60000 6.98 21000 2.44 980 992 205
15 15 3 20000 2.33 15000 1.74 220 992 205
16 16 3 18000 2.09 15000 1.74 210 992 205
17 17 4 45000 5.23 42000 4.88 990 1000 209
18 18 4 45000 5.23 40000 4. 65 980 1000 209
19 19 4 35000 4.07 6000 0.70 220 1000 209
20 20 4 35000 4.07 5000 0.58 210 1000 209
21 21 5 35000 4.07 21000 2.44 960 912 211
22 22 5 35000 4.07 21000 2.44 910 912 2117
23 23 5 35000 4.07 21000 2.44 220 912 2117
24 24 5 35000 4.07 21000 2.44 160 912 2117
25 25 10 35000 4.07 21000 2.44 1050 1000 239
26 26 10 35000 4.07 21000 2.44 990 1000 239
27 21 10 35000 4.07 21000 2.44 240 1000 239
28 28 10 35000 4.07 21000 2.44 190 1000 239
29 29 1 35000 4.07 21000 2.4 1070 1024 230
30 30 1 35000 4.07 21000 2.44 1020 1024 230
31 31 1 35000 4.07 21000 2.44 240 1024 230
32 32 1 35000 4.07 21000 2.44 180 1024 230
33 33 6 45000 5.23 21000 2.44 910 812 153
34 34 6 45000 5.23 21000 2.4 860 872 153
35 35 6 45000 5.23 21000 2.44 180 872 153
36 36 6 45000 5.23 21000 2.44 100 872 153
37 37 5 40000 4.65 21000 2.44 1200 1152 266
38 38 5 40000 4.65 21000 2.44 1150 1152 266
39 39 5 40000 4.65 21000 2.4 210 1152 266
40 40 5 40000 4. 65 21000 2.44 220 1152 266
1 41 5 30000 3.49 21000 2.44 1150 1104 320
42 42 5 30000 3.49 21000 2.44 1100 1104 320
43 43 5 30000 3. 49 21000 2.44 330 1104 320
44 44 5 30000 3.49 21000 2.44 210 1104 320
45 45 5 25000 2.9 21000 2.44 1050 1008 179
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[5=3B]
18ILR BTE R BTETA - =
B (Bt | 950220 BARR | B1-Y | THRE | BY | REER [P | PR
&S| &5 iR 6y =AER " FH9EGT | (kAsec) (kA-sec) | (kA-sec)
(Hz) (A/mm?) (A/mm?)

46 46 5 25000 2.91 21000 2.44 1000 1008 179
47 47 5 25000 2. 91 21000 2. 44 180 1008 179
48 48 5 25000 2.9 21000 2.44 130 1008 179
49 49 5 35000 4.017 28000 3.26 1050 1008 257
50 50 5 35000 4.07 28000 3.26 1000 1008 257
51 51 5 35000 4.017 28000 3.26 260 1008 257
52 52 5 35000 4.07 28000 3.26 210 1008 257
53 53 5 35000 4.07 25000 2.91 1050 1008 183
54 54 5 35000 4.017 25000 2.9 1000 1008 183
55 55 5 35000 4.07 25000 2.91 190 1008 183
56 56 5 35000 4.07 25000 2.9 140 1008 183
57 57 5 35000 4.07 21000 2. 44 600 1008 212
58 58 5 35000 4.07 21000 2.44 600 1008 212
59 59 5 35000 4.07 21000 2. 44 600 1008 212
60 60 5 35000 4.07 21500 2.50 600 1008 212
61 61 5 35000 4.07 15000 1.74 600 1008 212
62 62 5 35000 4.07 15000 1.74 600 1008 212
63 63 5 35000 4.07 15000 1.74 600 1008 212
64 64 5 35000 4.07 21000 2.44 160 768 139
65 65 5 35000 4.07 21000 2.44 740 864 175
66 66 5 35000 4.07 21000 2. 44 320 11562 283
67 67 5 35000 4.07 21000 2.44 310 1200 301
68 68 5 35000 4.07 21000 2.44 300 1008 295
69 69 5 35000 4.07 21000 2.44 310 1008 284
70 10 5 35000 4.07 21000 2.44 600 1008 179
" [l 5 35000 4.07 21000 2.44 330 1008 326
12 12 5 35000 4.07 21000 2. 44 340 1008 317
13 13 5 35000 4.07 21000 2.44 600 1008 221
74 74 5 35000 4.07 21000 2.44 600 1008 256
75 75 5 35000 4.07 21000 2.44 600 1008 256
16 16 5 35000 4.07 21000 2.44 600 1008 273
71 71 5 35000 4.07 21000 2.44 600 1008 212
18 18 5 35000 4.07 21000 2.44 600 1008 256
79 79 5 35000 4.07 21000 2.44 600 1008 256
80 80 5 35000 4.07 21000 2.44 950 960 185
81 81 5 35000 4.07 21000 2.44 190 960 185
82 82 5 35000 4.07 21000 2.44 600 1008 212
83 83 5 35000 4.07 21000 2.44 600 1008 212
84 | 84 5 35000 4.07 21000 2.44 600 1008 212
85 85 5 35000 4.07 21000 2.44 600 1008 212
86 86 5 35000 4.07 21000 2.44 600 1008 212
817 81 5 35000 4.07 21000 2.44 600 1008 212
88 88 5 35000 4.07 21000 2.44 600 1008 212
89 89 5 35000 4.07 21000 2.44 600 1008 212
90 90 5 35000 4.07 21000 2.44 600 1008 212
91 91 5 35000 4.07 21000 2.44 600 1008 212
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[5R4A]
=% JULR | 7ULRIRED | e - -
I5yia | TRO |WERSLY | 75via |, B | T2

HE | BIERE| BIEGE | R el BeiFd

(mm/sec) A (A/mm®) (mm) B
1 1.2 0 0.00 3 A B
2 1.2 0 0.00 3 A B
3 1.2 0 0.00 3 A B
4 1.2 0 0.00 3 A B
5 1.2 0 0.00 3 A A
6 1.8 500 0.06 75 A A
7 2.4 500 0.06 25 A A
8 2.4 500 0.06 25 A A
9 2.8 0 0.00 3 A X
10| 2.8 0 0.00 3 A C
11 2.8 0 0.00 3 B A
12 2.8 0 0.00 3 X A
13| 2.4 0 0.00 3 X A
14| 2.4 0 0.00 3 B A
15| 2.4 0 0.00 3 A C
6] 2.4 0 0.00 3 A X
17| 2.0 0 0.00 3 X A
18] 2.0 0 0.00 3 B A
19 2.0 0 0.00 3 A C
20| 2.0 0 0.00 3 A X
21 1.6 0 0.00 3 X A
2] 1.6 0 0.00 3 B A
2| 1.6 0 0.00 3 A C
24| 1.6 0 0.00 3 A X
% 1.2 0 0.00 3 X A
26| 1.2 0 0.00 3 B A
27| 1.2 0 0.00 3 A C
2| 1.2 0 0.00 3 A X
29 0.9 0 0.00 3 X A
30| 0.9 0 0.00 3 B A
31 0.9 0 0.00 3 A C
2] 0.9 0 0.00 3 A X
33| 0.6 0 0.00 3 X A
34| 0.6 0 0.00 3 B A
35| 0.6 0 0.00 3 A C
36| 0.6 0 0.00 3 A X
37 1.2 0 0.00 4 X A
38| 1.2 0 0.00 4 B A
9 1.2 0 0.00 4 A C
0 1.2 0 0.00 4 A X
41 1.2 0 0.00 2 X A
2] 1.2 0 0.00 2 B A
3 1.2 0 0.00 2 A C
| 1.2 0 0.00 2 A X
5| 1.2 0 0.00 1 X A
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[3%4B]
B JULR | ZULRTIRRD | - _
75via | TEO |WERSEY | I5via |, Bl | 720
wE |miknE| BB | & | VR 2000
(mm/sec) 0y (A/mm?) (mm) B

46 1.2 0 0.00 1 B A
147 1.2 0 0.00 1 A C
48 1.2 0 0.00 1 A X
49 1.2 0 0.00 1 X A
50 1.2 0 0.00 1 B A
51 1.2 0 0.00 1 A C
52 1.2 0 0.00 1 A X
53 1.2 0 0.00 3 X A
b4 1.2 0 0.00 3 B A
55 1.2 0 0.00 3 A G
56 1.2 0 0.00 3 A X
57 3.4 0 0.00 3 A B
58 0.2 0 0.00 3 A C
59 0.1 0 0.00 3 A X
60 1.2 1000 0.12 3 A A
61 1.2 0 0.00 50 A B
62 1.2 0 0.00 5 A B
63 1.2 0 0.00 1 A C
64 1.2 0 0.00 3 X B
65 1.2 0 0.00 3 B B
66 1.2 0 0.00 3 A C
67 1.2 0 0.00 3 A X
68 1.2 0 0.00 3 A X
69 1.2 0 0.00 3 A C
70 1.2 0 0.00 3 B B
I 1.2 0 0.00 3 A X
72 1.2 0 0.00 3 A C
13 1.2 0 0.00 3 B B
74 1.2 0 0.00 3 A B
75 1.2 0 0.00 3 A B
76 1.2 0 0.00 3 A B
71 1.2 0 0.00 3 A B
18 1.2 0 0.00 3 A B
79 1.2 0 0.00 3 A B
80 1.2 0 0.00 3 A B
81 1.2 0 0.00 3 A B
82 1.2 0 0.00 3 A B
83 1.2 0 0.00 3 A B
84 1.2 0 0.00 3 A B
85 1.2 0 0.00 3 A B
86 1.2 0 0.00 3 A B
87 1.2 0 0.00 3 A B
88 1.2 0 0.00 3 A B
89 1.2 0 0.00 3 A B
90 1.2 0 0.00 3 A B
91 1.2 0 0.00 3 A B

[0141]  HI9E, /SIWRITREOERBMSBEE TH>7-, chickY, HIOTIE, 7
v ARy FEARARINBE & A -7,



WO 2024/166374 51 PCT/JP2023/004601

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

BT 24k NILZATEROEREATR LI, ThiCkY, FI1 2T, &
RSV ABFELEEABR & 2o e,

B 3. WILAIEOEARER’TEEITHo/c, ThITLY, HI13T
&, BA/NIVARELLENBR & Ao,

BI1 6. WILAIROFRAERDSFAR L, hicLY. Fl1 6T,
72y hARY hEARIVBRIE Qo7

B 71 NILAIEOFEEREEI THoc, ThITLY, HITT7T
&, BA/NIVARELLENBR & Ao,

Bl20ME. /SLVATROFHERDARE L, IhICkY, fl2 0TI,
72y hARY hEARIVBRIE Qo7

mz21, FI25, H29, I3 3. FI3 7, K41, Fl45, Fl49, K
U5 3. WILATREOEEERNBREITH >, INHDOHFITIE. &KX
N ABFELLEREABR & R o T,

w24, F128, HI32, K36, Hl40, Hl44, K48, fI52, K
VIS 61F. WILRATROBEERSFTELEL, INLDOBITIE,. 75w b
ARy FEARINSER E o7,

BIE9iE, BREBT7SYYaTIRORKRIZYVAFEENTE LE, IhIC
LY. BIS9TIE, 75y PRRY hMEARIMBE &R,

Bl64ld. CENBRITH >, ThITLY. 64 TlE. JKR/VLRBF
BLLEABEE & R 7,

Bl6 7iE. CENRTRLE, ChIZLY, HI6 7T, 75y NARY b
BEARINDBE &L,

B6 8k, MnENBEITH>7, ChICLY, FI68TIE. 75w hR
Ry PRARINER E Qo7

B7 1, CrEalMBREITHor, ThICLY, HI71TIE. 759 bR
Ry PRARINER E Qo7

—hH. AREHRICHKRZ 75y oy NREBEL I OEEREOER %
FRTWMATHTIE, FR/NIVABELEERT ISy PARY MERRID



WO 2024/166374 52 PCT/JP2023/004601

[0155]

WFhEIMEIIhTWe, BB, hbsoflid (1) NILRT75 v ahR
D7Zv2anNy NBEICE>T, 75v2any NEEL—ILOHIFHER
ROELHOLABERGRESIG I TORM %M TgETHY. B2 (2) N
WATRERHPICL—ILOWEADEE LR TH DT v a/Ny MNakkL
—IVDEERETH > T,

RS DEREA
1A, 1B L—J
2 ER

3 /N



WO 2024/166374 53 PCT/JP2023/004601

s R D &I
[EKIA1] RFAMISH> THEARLNAE—RD L —)LOHREADEILT Sy &2
EELCIET, ThiCkYRIEHEZ TIELT 2RI7 5y 2T

&

—X DRI L — IV ORIGHEOEMKR TSI TR LEZRYRL, Th
WL YRIEEIREZ FRT 2/ ATIRRE,

— ORI L — L ORIEHEOBICTI Sy a%5ELIH T, Th
K& Y RIRmEZ2ANICAMI 2B Sy aTiEE.

— W DRIEE L — )L DRIECIRE ZREIHTTMEL. ZhiZ&kYEIE
L—IVE#EET 27 Tty NIfRRE,

Zlw &,

AR/ VVATRICEIT2RRE %=1 ~10Hz & L.

BRI/ SN ATIRICHITZ2EREREZ2. 33~6. 98A mm?2

& L.
BISC/ NIV ATIRICB TR TEHERE0. 70~4., 65A, / mm?2
& L.

AIEEREI 7SV aTIRICEITZRER ISV 1REREZO0. 2~3
4mm,/ sece&l.

AIEEL — L DIEZEXD D, BEREERT

C:0. 60~1., 20%.

Mn:0. 1~2, 0%,
Cr:0,. 01~2., 00%.
Si:0. 10~2. 00%.
Al :0,. 001~0. 500%.

P:0. O20%KTF
S:0. 020%UF.
N:0. 003~0. 020%.
V:0~0. 300%.
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Ti:0~0, 0500%.
Nb:0~0. 050%
Cu:0~ 0 0 0%.
Ni:QO~ 0 0 %.
Ca:0~0. 0200%.

REM:0~0. 0500%. RO

0:0~0. 5B00%
S5 L. BEILF e RURMYE S H.

AIEE/VLATRICEWT, RIGSTHEERE BERNEEOBETHDHE
EERD., B kA -sec,/ mm2TOLRES (8 XFIEREREK
—480XC&2HEE+1400) /8600&L,

AIEE/VLATRICBEWT, RIGCHEEERDOEMKA - sec/ mm
2TOTREZ (3. 5 XAIEEESH—180XCEAE+55XM
NSHEE+45XCrEE8+300) /8600&F3
7oviany MNAagL —ILORERE

AR/ SV ATRICBIT2RNEREZO0. 12A/ mm2RlEET 2
CEERBHMETEERBIICRBHO ISy anNy NEEL—ILOE
& o

RIS I7S vy aTIROISYyYaRE5~50mmeT 3 &
ERBETBERETI X 2ICEBEO TSy oy MNagEL—ILD
BEH

AISE L —ILORIEBIEZER DD, BAEEH T

V:0. 001~0. 300%.

Ti:0. 0008~0. 0500%.
Nb:0, 001~0. 05 0%,
Cu:0. 005~1. 000%.
Ni:0. O1~1, 00%.
Ca:0. 0005~0. 0200%.
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REM: 0. 0005~0. 0500%.

Al:0. 001~0. 500%. RV

Mo :0. 002~0. 500%
DNORDENSBRINS —BULEEE TSI EaRHMET 2HEK
R1XIF2ICRBDTI Sy 2Ny NEEL—ILOBESZ,
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