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R410NI5 High Strength Heavy Section Stainless Steel

Plate with Excellent Weldability

Yuji Mishiro, Yutaka, Oka
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Fig. 1 Production process of R410NI% martensitic stainless steel plate

Table 1 Chemical composition

(wt. %)

C Si Mn P Ni Cr Mo O N
Specification =0.060 =1.00 =1.00 =0.030 =0.015 4.8~5.8 12,0~14.0 0.20~0.50 =0.0060 =0.0150
0.037 0.35 0.60 0.018 0.005 5.33 12.88 0.29 0,0035 G.0110
E xampl 0.032 0.31 0.60 0.018 0.007 5.30 12.21 0.27 0.0029 0.0077

e

P 0.025 0.36 0.54 0.016 0.008 5.20 12.59 0,28 0.0023 0.0112
0.039 0.36 0.68 0.018 0.007 5.25 12.52 .25 0.0026 0.0081
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Fig. 2 CCT diagram of R410NI5 martensitic stainless steel cooled from 1 000°C
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Fig. 3 Effect of tempering on the mechanical properties of R410NI5 martensitic stainless steel

Table 2 Mechanical properties of R410NI5 martensitic stainless steel produced by various production process

Production process Direction Position 0.29% PS (N/mm?) TS (N/mm?) El (94) RA (%) HB
Hot rolling and c 14t 623 855 24 65 271
tempering 637 855 23 63
671 846 26 69 268
14t
-, 669 846 24 69
Normalizing and . c
tempering 664 845 24 68
2/4¢
670 845 24 69
692 836 26 70 266
.. 1/4¢
Normalizing, temper- 691 832 26 72
ing, and heat treat- C
ment for stress relief ” 697 831 26 67
t
/ 698 830 26 73
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Fig. 7 Result of Y-grooved cracking test

]I--ﬂh[ti!ﬂ mlr]s[:-!w[t-ln-]'l.ﬂ__ e
1450 L) In.mln.n 0.80 Il.ﬂlllﬂ.ui oo s.‘ﬁlmnln.zln.mlmms - | - | - I hd
|| 1350 T 2 O wec
1300 =T R T = Su
\-\_\ \\\ N
__nsg
#
w 1000
3
Z 850
o \ \ -3
e 0
E | PN | L]
550
\ A
200
~ \ VL Jr‘\‘
o @ @ "w bad Y
! 10 10’ 10’ 10* 10* '

Time from 13500 lsec)

Fig. 6 CCT diagram of R410NI5 martensitic stainless steel cooled from 1 350°C
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Table 3 Mechanical properties of weld joint

E
0.2% PS TS El RA Position of fracture Y
(Nfmm?) | (Nfmm?) | (%) | (%) Notch position | +20°C | 4+0°C | —10°C
157 148
Base metal }gg }gg
733 845 20 62 Base metal {158) (132)
194 169 173
Weld joint HAZ s o 1o
(184) (166) (1686)
709 838 21 66 Base metal 117 28 96
108 4 86
Weld metal 92 a0 20
(108) {84) (87)
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Fig. 8 Distribution of hardness measured on the cross-section
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