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High Strength 2-1/4 and 3%Cr-1%Mo Steels with Excellent Hydrogen Attack Resistance

(Jun-ichi Shimomura)






Table 1 Chemical compositions of laboratory steels used {mass %)

Steel C Si Mn P S Cr Mo \"% Nb Ti Al B REM*
A 0.13 0.05 0.52 0.004 0.001 2.37 1.09 0.25 0.021 — .03 — -—_
B 0.13 0.06 0.52 0.004 0.001 2.37 1.09 0.31 0.021 — 0.03 — 0.004
C 0.13 ¢.06 0.53 0.003 0.001 2.43 1.10 0.35 0.021 — 0.03 — 0.006
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* Rare earth metals




TR EB AT S/ BN 21/ (~3Cr-1Mo SADRESE 191

Hydrogen charging test (T}
O T00 s00 900 1000
ano T T T T
Hi
Thickness: 300 mm
onk TP 206 % ¢ J1o0
= PN
Introduction slit % 00 “'ﬂ.: 790
A 1 mm é'_n e .- -+ 80
& g 500( e ) 170
2 ‘:--.lz . . [
) ' Doy .
= Steel R - 60
P E 400 - A 4
:> C: ress & _—O—_A__ B 150
e
W —e-D
-t 1 40
Fir. 1 Hudrogen attack tes} using cylinder tvoe restraing.crack- ol - . . Jan
L |
ing specimen (IHI'} R.T. 400 450 500 550

Test temperature (C)

steel
Base plate and test
Submerged-arc  specimens after welding
weld bead

g
Fr) ' —

P
R e

e =
.. - . :
. —x = = —— T —————————
.—.; : — '-I
;= -
T —a
.-V7 — — =

- e — .




o PR

S d
|

, & -
p |

Cr-i1 Mo 3 E), SCrlMo i8R F) 1i2v-Th L ERMOREIC 0 ' . : , .

IO RFERELET, EMNERPREBETTI, MEDOLB T )

2 1L, Cr-UNp §R 7148 3 Cr LMo S Herd o okl o 5 AT & | Dreatment Steel PWHT

]

p) d

‘L ‘

* ]
a

P y

O FT

= Tk :

2

‘.C‘L.‘_; - - i = e B

T e ——————————————————

L

i

- .

i

. - ______________________________________________

3

o




Atk ER ffE i T Sz ERREE 21/4~3Cr-1Mo $ReBaZzE 193

N Madert — B o A LY o

el e—— L A kT




164 KR E A+ <HATANREE 21/ ~3Cr-1Mo foRASE

Tempering parameter, T (R)[20+ log #(h}]x 103 l' L B A R A M B B B ‘1
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Fig. 13 Effect of exposure time to hydrogen gas atmosphere
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