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materials have merged and become oligopolistic.
 On the other hand, th
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 This technology has led to the development of a 
next-generation ironmaking process, ITmk3 ® note 3) 
([ai ti:] mark three). This process is attractive, since 
it can produce iron nuggets, the equivalent of pig 
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Recently, the grade of iron ore deposits has deteriorated 



production of iron ore. However, this ex



physical properties (e.g., gravity separator, magnetic 
separator or flotation separator) and a separator 
based on size (e.g., screen and screw cr zseizezweane



uniformly on moving cars that have a grate 
structure. The coke breeze is ignited in an ignition 
furnace and the mixture is agglomerated by the heat 
of the go nitihno



cooled to become product pellets. 
 The product pellets are spherical with high 
strength and thu grenre atre  wc t wre  dut  du cns e cu nue eceue



interior wall of the kiln, coal ash reaches the wall 
in a molten state, being deposte
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a low H2/CO ratio contains a larger amount of CO, 
which gives rise to CO reduction reaction in the shaft 
furnace. Unlike endother





rate
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drop (ͅ/):
 ͅ/ɤ+＝k･u ……………………………………… (1)
wherein + is the height of the packed layer, while k is 
the slope of Equation (1) and re



a smaller



2.  Measuring internal temperatures of test pile

 In order to improve and verify the analysis 
accuracy, two test piles with different heights 
(15m and 4m) we



pile as in the case of the larger pile. The maximum 
temperature reached in the case of the 4m laboratory 
pile, however, was lower than that reached by the 
larger pile. This is due to the greater amount of heat 
dissipated from the lateral faces of the triangular 
prism.

3.  Prediction of heat generation based on pile 		



fact that Coal A has a lower specific heat and higher 
heat of oxidation reaction compared with coal B, 
which has a high moisture content (Table 1).
 As described above, it was confirmed that the 



.JOF�NPVUI� 1PXFS� (FOFSBUJPO� 4ZTUFN� #BTFE� PO�
6QHSBEFE�#SPXO�$PBM�	6#$⡴

5BLFP�,"4)*8"(*�ˎ�
�)JSPNJDIJ�*4)*/0�ˎ�
�5BLBTIJ�5","(*�ˎ�
�,FO�)*304&�ˎ�

＊1 Coal Project Section, Iron Unit Div., Engineering Business
＊2 Coal Project Section, Iron Unit Div., Engineering Business (currently Kobelco Eco-Solutions Co., Ltd.)
＊3 Coal Project Section, Iron Unit Div., Engineering Business (currently Shinko Engineering & Maintenance Co., Ltd.)
＊4 Coal Project Section, Iron Unit Div., Engineering Business (currently International Operations Dept., Iron Unit Div., Engineering Business)

Currently, the use of lignite (also referred to as "brown 



under the









 















    

   




 






	 Here, the power for the double colum







holding time (h). Both the 0.2％ proof stress 
and tensile strength decrease with an increasing 
tempering parameter (i.e., higher temperature and/
or longer time), however, the mechanical properties 
still satisfy the ASME specif.401 0 Td
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Titanium alloys are widely used for aircraft parts, thanks 





equal to or lower than the β transus temperature. 
Therefore, the as-forged conditions of the 
microstructure greatly influence the microstructural 
morphology and, consequently, the characteristics of 
the final product. Therefore, in the case of titanium 
alloys, it is extremely important, not only to obtain 
t







forging at each location in the forgings. At each 
location, the deformation was completed within a 
range of appropriate conditions determined from the 
aspects of microstructures and material properties.fnon  n  ltn





h





(2) Test using simulated gas pipe
 A simulated gas pi



distribution. Measures against these issues ss rTj
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disturbance due to reflection, providing clear views 
of the defects.

3.2		 Application to actual pipes

 Fig.11 shows an e
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heavy cutting.
iii) Each work piece has a thin s





3.	 Measures for improving finish machining 	 	
	 efficiency of impeller blades

3.1		 Tool with variable pitch and variable lead angle

 Fig. 6 schematically shows the machining 
methods used on leading edges. Cutting with the 
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		 Range sensor compatible with multiple 		
	 	 reflection of laser beam

 Fig. 7 depicts a rangd  

r

rgr



A, its visual position does not change, regardless of 



the protective windows 



  



Conclusions

 Automation has been achieved for welding top 
and bottom booms, which will reduce the man-
hours spen









need to provide learning materials in their mother 
languages. The strengthening of the translation 
system will remain a techni





2.	 Measurement principle of μ-PCD 



semiconductor thin film, the decay does not occur 
in accordance with a simple exponential behavior as 
predicted b h o c ie d e d ii
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can be easily evaluated in a whole subst




