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Effect of Cr, P and Ti on Density and Solidification Shrinkage of Iron

Takahivo Yoxkovama, Yoshiyuki Ursniva, Yoshimasa Mizukami, Hidenobu Kaxivi and Makoto Karto

Synopsis : Densities from room temperature up to 1650°C of pure iron and ferroalloys containing Cr, P and Ti were measured by
a sessile drop method. Based on the results, effects of Cr, P and Ti on solidification shrinkage were made clear.
Accuracy of the present results was evaluated compared with previous studies. Change in shrinkage during solidifica-
tion due to microsegregation was also discussed.
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Fig. 2. Schematic view of experimental apparatus.
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Table 1. Chemical composition of samples (mass%) .

alloys C Si Mn P S Al Ti Cr Ni Cu N (0]
pure iron <0.002 | 0.002}| 0.01 |[<0.001| 0001 0.002 - 0.008 | 0.003 | 0.002 | 0.001 | 0.0074
Fe-9.0%Cr 0.12 0.02 0.50 0.01 0.006 | 0.006 - 9.0 0.06 - 0.001 { 0.0074
Fe-12.8%Cr 0.20 -} 0.26 0.65 0.01 0.003 | 0.003 - 12.8 0.14 - - -
Fe-0.05%P <0.002 | 0.004 | 0.01 0.050 | 0.001 | 0.002 | 0.002 - - - 0.001 | 0.0055
Fe-0.1%P <0.002 | 0.004 | 0.01 0.107 | 0.001 | 0.001 [ 0.002 - - - 0.001 | 0.0037
| Fe-1%P <0.002 | 0.004 | 0.01 1.0 0.001 | 0.001 | 0.002 - - - 0.001 |} 0.0028
Fe-0.15%T <0.002 | 0.001 | 0.01 0.001 | 0.0003 | 0.01 0.437 | 0.0018 | 0.001 - 0.001 | 0.0018
Fe-0.5%Ti <0.002 ( 0.002 | 0.01 0.001 [ 0.0003 | 0.02 0.536 1 0.0018 | 0.001 - 0.001 | 0.0018
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Fig. 4. Dependence of temperature on the density of
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Table 2. Solidifying shrinkage of pure iron (vol%).

authors solidifying shrinkage

K.Ogino et al. '® 2.21
A.AVertman et al 2% 2.65

P.J.Wray ¥ 3.16

A.S.Basin et al. >* 3.29

L.D.Lucas ¥ 3.34 + 06
S.Watanabe et at. ® 3.56
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