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Copper Bearing Austenitic Stainless Steel, R 304 Cu,
Resistant to Stress Corrosion Cracking

Yuji Sone, Hayao Kurahaoshi, Kayoko Wada, Yoichi Nakai
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Synopsis:

Copper bearing 301 stainless steel (R 304 Cu) is developed on the basls of
the fact that Cu was ellective in preventing chloride stress corrosion cracking
(SCC) in the environment of hot city water.  The elfects of Cu addition on the
production process, SCC susceptibility and weldability ure investigated by using
R 304 Cu steel made in a 5-ton vacuum [urnace and then a hot reservoir of
R 304 Cu steel is produced and put to practical use.

The results are as follows: (D) the effect of Cu on SCC depression is pre-
dominant below 100°C under lower stresses and lower chloride concentration en-
vironments, (2)the SCC susceptibility of a weld joint is equivalent to that of
base metal, and ¢ though it is already 1.5 years since the reservoir was built,
there is no cracking or pilting inside it.

Consequently, R 304 Cu steel can be used as an alternative to Type 301 steel

which causes SCC in a chloride environment.
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Table 1 Chemical composition of steels  {wt 24)

'301Cu‘0 3L 0.48 1 61 U 0"7 g, (JO'SllS U 9.0 | 1.75]0.019

.\:O 0.030 0.0[)-1‘18‘4 9.1 |0.1110.021

Table 2  Mechanical properties of steels

2% Pmnt ‘1 eusile Elongation Hardnress
stress strength (%) (Hv)
(kgffmm?®) | (kgt/mm?) e
504 Cu ) o — o
(1.5mm1#) 22 96 o6 123
T304 o ’ - ] .
(1.5mmb) 27 63 D4 143
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Table 3 Chemical composition of matching welded material

{wt© g)

\hﬁ | N

‘Si Mn P oS Cu

0.028 ‘u.so 1.65 1 0.030 ' 0.004 | 2,20 9.51 ‘ 19.63 | 0.017

Table 4 Chemical composition of welded metal

(WL
C%Sil\r[n Pl,s\u\ I‘Cr‘N
H \ I
0,052 0,45 14%‘00 ()1\() 11‘10 >1l0033
Table 3 Mechanicnl properties of welded material

(kt;“f'f,“ 7S  Elongation RS?E:?;:I] Farduess ! d-lferrite

min?) (%) (%) | (Hw } (”0)

40 ‘ 51 ‘ 1wl m ‘ 51 |
4.2 FEHMFOMHE

FEHEHET R B mm JEeD BRI GO IS DHAG Aol € MIG /R



TR T < — 27+ 4 1+ A7 v 1AM (R 304 Cu)

Table 6 Chemical composition of matching welded joint
c (siimo| P | s |ca|ni| oo | 0N
0071 ‘0.48' 1.60‘ 0.032‘ 0.004 | 1.29 | 9.15 | 19.04 ‘0.031

Table 7 Mechanical properties of welded joint
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Table 8 Chemical analysis of city water used

Turbidity | Color o M-Alkabinity [ cl-
(degree) | (degree) P (ppm) - {epm)
1 1 7.0 ‘ 43 36
Total hard- Res ircirl;arl;;lrorinc

Permanganic acid SOk~
consupion {ppm) (ppm)

ness {ppm) {ppm)

108 3

B 1.25
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