Bk > 8%Cr & A AN BT 2 i — Bl 7 0 A D £ —H AT 39

RAMTER

B Technical Data

8%Cr& 4 AMICH T 5 BF -7 O ADT IV ES

— B FHF

TRwAE", HllF—", BRA L

Integrated Prediction Method of Porosity Closure in Melting and

Forging Processes for 8%Cr Die Steel

Katsumasa CHIBA, Junichi NAKAGAWA and Yoshinori SUMI

Synopsis

The solidification of special steels often results in the generation of porosities due to shrinkage in the liquid phase. The aim
of this study was to develop a method for predicting the closure of these porosities during the casting and forging processes.

Laboratory-scale experiments were conducted to evaluate the formation and closure behavior of porosities in steel ingots. Initially,

small ingots containing fine porosities were produced using a modified Sato-mold. A hot forging test was conducted to investigate
the conditions necessary for porosity closure. Subsequently, casting and forging simulations were conducted to replicate the
experiment, in order to calculate the porosity generation index (Niyama criterion) and the porosity closure index (Q-value). The
study was focused on identifying conditions under which porosities are closed.
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Table 1. Chemical composition of 8%Cr-die steel (mass%).

C Si Mn Cr Mo \Y Fe
1.0 0.9 0.4 8.0 1.8 0.2 Bal.
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Fig. 1. Schematic of modified Sato-mold.
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Fig. 2. Exterior photo of an ingot.
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Fig. 3. Exterior photo of a forging sample.
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Table 2. Hot forging conditions.

ol | ke resueion o243
) rate [%] [mm] rate [%]
1 30 36 33.3 15
2 40 32 40.7 17.5
3 50 26 51.9 20
4 70 18 66.7 25
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Fig. 4. Schematic of hot forging test.
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Fig. 5. Porosity distribution in an ingot.
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Fig. 7. Microstructural photographs of porosities.
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Fig. 8. Contour diagram of Ny.
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