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The Press Formability of Austenitic Stainless Steel Containing Copper

Synopsis:

Setsuo Kawasumia, Rysichi KESSOKU,

Satoru KANEXO, and Kenji HaraDA

The effects of Cr, Ni, and C contents on the press formability and mechanical properties of austenitic stain-

less steels containing Cu were investigated.
The main results obtained are as follows.

(1) The addition of Cu to austenitic stainless steels results in low work hardening, good drawability, and

good corrosion resistance to acid environments.

(2) The press formability of 13~18%, Cr-6~9% Ni-2% Cu steels is strongly affected by the degree of
austenite stability, and the optimum composition for the deep drawability and that for the stretch formability

do not coincide with each other.

The more unstable the austenite when formed, the better the deep drawability in the range of containing
ho martensite as annealed. The stretch formability, however, becomes the maximum when the austenite

1s a little unstable.

(3) Delayed cracking of deep drawn cups does not occur at C content up to about 0.03%,.
(4) 16%Cr-7%Ni-2%Cu (low—C) steel has excellent press formability.
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Table 1. Chemical composition of specimens (wt 95).

Group No. | Steel No. C ‘ Si Mn Ni Cr Mo Cu | N

1- 1 0.054 0.70 1.56 8.94 18.25 1 — | 0-2 0.046

| - 2 0.062 0.70 1.47 8.90 18.22 — 0.56 0.052
1-3 0.057 0.68 1.51 9.06 18.23 | — 1.01 0.032

| 1-4 0.061 0.70 1.52 9.11 18.09 - 1.83 0.032

2- 1 0.06 0.72 1.54 5.98 12.73 — 2.04 0.039

2- 2 0.07 0.64 1.50 5.97 13.60 — 2.01 0.043

2- 3 0.07 0.76 1.42 5.99 14.65 — 2.03 0.035

2- 4 0.07 0.73 1.32 5.98 15.66 — 2.04 0.042

2- 5 0.07 0.76 1.33 6.03 16.66 - 2.05 0.036

2- 6 0.07 0.73 1.45 6.98 12.82 — 2.05 0.032

2-7 0.06 0.63 1.27 7.00 13.73 — 2.00 0.034

2- 8 0.06 0.74 1.34 6-99 14.72 — 2-04 0.031

2-9 0.06 0.72 1.30 7.00 15.56 — 1.77 0.035

9 2-10 0.06 0.68 1.29 7.02 16.74 — 1.76 0.037
2-11 0.06 0.73 1.43 7.93 12.75 — 2.05 0.029

2-12 0.06 0.73 1.30 7.99 13.74 — 2.06 0.031

2-13 0.06 0.75 1.30 7.95 14.43 - 1.79 0.037

2-14 0.06 0.71 1.31 7.88 15.77 — 1.79 0.038

2-15 0.06 0.67 1.24 7.97 16.53 — 1.76 0.039

2-16 0.06 0.72 1.31 8.77 12.82 — 1.78 0.038

2-17 0.06 0.72 1.33 8.83 13.75 — 1.79 0.033

2-18 0.06 0.72 1.33 8.90 14.68 — 1.81 0.042

2-19 0.06 0.70 1.23 8.94 15.67 — 1.82 0.044

2-20 0.06 0.62 1.19 8.94 16.72 — 1.81 0.064

3- 1 0.032 0.62 1.15 7.11 16.61 — 2.01 0.027

3- 2 0.030 0.67 1.19 6.10 18.21 — 2.01 0.043

3- 3 0.024 0.73 1.58 6.93 15.35 0.21 2.03 0.076

3- 4 0.014 0.71 1.54 7.92 14.29 0.23 2.03 0.027

3- 5 0.032 0.69 1.21 7.16 15.36 — 2.02 0.020

3- 6 0.013 0.64 1.42 7.93 14.15 — 2.03 0.038

3 3- 7 0.019 0.52 1.19 7.19 15.55 0.19 1.95 0.041
3-8 0.038 0.67 1.29 6.62 15.39 — 2.01 0.019

3-9 0.033 0.66 1.31 6.61 15.33 — 2.01 0.021

3-10 0.013 0.71 1.59 8.87 12.81 — 2.05 0.030

3-11 0.032 0.64 1.40 8.09 13.33 — 2.04 0.022

3-12 0.012 0.75 1.56 6.89 15.32 — 2.02 0.019

3-13 0.032 0.59 1.30 6.13 15.35 — 2.02 0.030

4- 1 0.066 0.72 0.99 7.13 17.04 — 0.03 0.047

4 4- 2 0-100 0.62 0.96 7.18 17.63 — 0.06 0.056
4- 3 0.056 0.63 0.92 7.18 17.21 — 1.96 0.041

4- 4 0.057 0.64 0.90 8.20 16.94 — 2.92 0.037
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