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Analysis of Heat Treatment Process for Large Forgings
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ABSTRACT

The demands of size and quality of large steel shaft forgings for ship building, power plant, steel plant, etc. are rapidly
increasing, and some of these productions are manufactured from ingot weighing more than 300 tons. For use as rotating
components, shafts require toughness, strength and homogeneity, and therefore are produced through a variety of heat
treatments.  According to the increase of ingot size, micro- and macrosegregation and also mass effect of the product
increase. Thus, special care should be paid to the heat treatment of such large shaft forgings.

In this paper, the heat treatment of large shaft forgings such as rotor and back-up roll is calculated using the commercial
finite element code SYSWELD. Calculated distributions of temperature and phase are compared with experimental data.
The continuous cooling transformation diagram, thermal and mechenical properites of each phase are used. The phase

proportion, hardness and residual stress during water quenching are discussed.
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