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Table 1. Residual hydrogen in the rail after controlled cooiing. 7 [%]

chntrolled coolingi‘ : [ | |

Initial - ‘. period (h)| : 1 : g ; 8 10 12

temperature of\\, 2 3 ; HEE ® i i

controlled cooling ] ; , ! [
550°C 462 | 37'6 | 32°4 | 291 | 26°8 | 25'3 | 24°3 | 22'9 | 22°2
500°C . S1°7 . 43°7 38°8 354 33°3 316 30°5 29°2 2874
450°C 58*t ~ 50°8 46°1 43°0 408 400 38°0 36°5 35°7
400°C C 646 57°0 | 53°5 506 48°7 472 462 44°8 440
350°C 70°8 . 65°1 61°2 '} 57°8 <554 53°8 524 51°6 504
300°C 77°0° ' 72°2 69°3 67°1 65°5 64°3 63°5 622 614

Table 2. Residual hydrogen in the air-cooled rail after rolling % [%]

Number of days after rolling 1 3 7 . 30 9% 180

Residual hydrogen in rail 91°5 81°3 66°5 257 2°4 0°07

Table 3. Residual hydrogen in the ingot after soaking % [%]

’S'oaking period (h) ) 2 3 4 5 6 7 8 10 12

Residual hydrogen in ingot | 97°2 966 959 | 95°1 94°6 | 94*0 | 93*3 | 92°3 | 87°0

Table 4. Reridual hydrogen in the bloom after reheafing 7 [%]

“Reheating period (h) : 2 4 5 6 8 10 20

Residual hydrogen in bloom 88*1 80°5 76°7 | 73°6 . 682 63°1 447

Table 5. Hydrogen analysis of the rail head

Number of days after rolling| ]
1 3 7 30 . 90
Treatment after rolling . - : . Lt

Air cooling 284 25°9 22°0 122 90

‘Controlled cooling _ - 12*0 13°2 106 8°9 7°0

Unit: 0°00001 weight 9, H;

‘Table 6. . Numerical coincidence between measured and calculated residual diffusible hydrogen
------ For the air-cooled rail------ [weight ¢4, H]

Number, of days after rolling - ? 1. 3 7 30 90

Actually measured residual A '

diffusible hydrogen 0°000224 - 0°000199 0°000160 | 0°000062 0000030
- [JSPS analysis value—0+00006] ! i !

Calculated residual hydrogen, 25 7 91°5 ‘ 813 3 665 257 24

Calculated residual diffusible
hydrogen when initial diffusible .} 0*0002241
-hydrogen v,=0°000245, woy ; .

070001991 | 0°0001628 | 0°000063 | 00000059
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