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in the [100] direction, the same step structure as observed in single crystals 
of  99.995% pure tin at 13°C/cm is also generated. 
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   The cast iron melts containing about 3.5% C and about 1.8% Si were cast 
in small moulds used in the previous experiments after the addition of Ti in 
the form of metallic Ti, Ferro-Ti, and Cu-Ti alloy. In the present scope of 
experiments, gray cast irons having the same eutectic graphite structure may 
be prepared in the present case as in the previous experiments where cast iron 
melts have been treated with the slag containing TiO2, as far as more than 
0.05% Ti was contained in the cast metal in the form of TiC and the melts 
were cast at the temperature lower than 1400°C. It is doubtful, however, 
whether or not the above mentioned result can always be obtained when the 
larger mould is used for casting. 
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   The fracture surface as well as the polished surface of S-H cast iron shows 
a net structure having a boundary line of light gray color. Observation of the 
microstructure revealed that the boundary-line portion was a group of austenite 
dendrites and that the mesh of net (meshy portion) consisted of eutectic gra-
phite structure. 

   The micro-hardnesses of boundary-line and meshy portions were estimated. 
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The results indicated that the hardness of boundary-line portion was about 1.5 
 —2.7 times of meshy portion. 

   The authors presumed that one of the major reasons of the greater wear-

resistance of S-H cast iron was based upon the following characteristics : 

   1. The existence of a unique net structure of S-H cast iron. 

   2. The presence of a boundary-line portion of greater hardness in the 

matrix of eutectic graphite structure of lower hardness. 

   3. The fine and uniform distribution of fine TiC particles in S-H cast iron 

casting. 
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   The absorption spectra have been investigated for the solution of ferric 

perchlorate at various concentrations of hydrochloric acid. It was found that 
the tetra chloro-complex is formed even at the small concentration of chloride 
when the acidity is considerably high, but it may not be formed even at higher 
chloride concentration if the acidity is low. It was also assumed from the 
result of change in absorption spectra that the reduction of ferric to ferrous 
ion occurred in concentrated hydrochloric acid such as 9.6 N. A method for 
spectrophotometric determination of iron has been then studied using hydro-
chloric acid as reagent. Effects of temperature, acidity and diverse ions have 

been examined and the iron content of iron-base alloys has been determined 
by differential method. Some of the results obtained are as follows : 

   1) The Beer's law is followed in the range 0.2-20 p.p.m. of iron by ordi-
nary method and up to 60 p.p.m. by differential method. 

   2) The effect of temperature to the absorbance is almost negligible in the 
range 10-25°C. 

   3) The presence of such cations as Na+, K+, NH4+ Co++, Zn++ Mn++ and 
A13+ does not interfere in the concentration of 200 p.p.m. For Cu++ and Ti4+, 
it is found that the maximum allowable concentration was 2.0 p.p.m. 

   4) In the determination of the iron content of iron base alloys by the 

proposed method the error was about 0.49g. 
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