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Synopsis: : ,

The authors selected three kinds of 27Cr-5Ni steel, 27Cr-5 Ni-1Mo-1Cu steel, 27(Cr-10Ni-1Mo-
1Cu steel and made research on the influence of heat treatment at temperatures from 700° to
1100°C, the formation of sigma .phase and various surface treatment ui)on the acid resistance.
The corrosion tests were performed in the boiling 5% sulphuric acid. .

27Cr-5Ni steel showed the weight loss by corrosion more than one hundred times as much that
of other steels, whatever might be the treatment.

27Cr-5Ni-1Mo-1Cu steel had the. best acid resistance among three kinds of these steels, This
steel had the stable acid resistance when had heen water-quenched at 1000° and 1100°C. At
1100°C, this steel became nearly uniformi e-structure by y—o transformation, and so the acid
resisting property was better.

27Cr-10Ni-1Mo-1Cu steel formed sigma phase at the temperature range from 700° to 900°C and
so the hardness and the weight loss by corrosion increased, but quenching at 1000° and 1100°C
improved the acid resistance by resolution of the sigma phase.

When these steels were heated for 200 hours at 800°C, 27Cr-5Ni steel did not form a sigma
phase but 27Cr-5Ni-1Mo-1Cu steel formed a sigma phase on account of presence of molybdenum
resulting in @-r4o structure, then the hardness and the weight loss by corrosion increased
remarkably. 27Cr-10Ni-1Mo-1Cu steel became r+o structure by complete performance of a—>s
transformation, and the weight loss became more than that of one hour heating at 800°C.

The surface treatment, included a heating the steels in vacuum, H,; N; or O, atmosphere at
200°C, an immersion in conc. nitric acid or sat. chromic ac¢id solution and a cathodic treatment in
KOH solution. All these treatments improve acid resistance and remove the unstability of acid
resistance caused by different charge and heat treatment near 700°C on the 27Cr-5Ni-1Mo-1Cu
steel which substancially has superior acid resistance. But such treatments had little effect for

steels havmg substancially inferior acid resistance.
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