
<Cover photos>
[Feature-Ⅰ (upper)] A multi-material car body that combines ultra-high tensile strength steel sheets and aluminum alloys 
with conventional steel is considered to be a realistic solution for the car body design, balancing weight reduction and 
cost reduction. The figure in the middle of the cover shows in green the area where the conventional body parts made of 
steel sheets (lower figure) have been replaced with aluminum alloy. The upper figure shows the area replaced with ultra-
high tensile strength steel in rose pink. Article discusses the weight reduction effect and economic efficiency under 
various ratios of ultra-high tensile strength steel and aluminum alloy in a car body. 
[Feature-Ⅱ (lower)] The photos on the front cover have been designed on the basis of the No.6 continuous bloom caster, 
which is the largest equipment that was introduced with the integration of the upper stream process in 2017, in addition 
to the equipment landscape of blast furnaces and converters that symbolize Kobe Steel's production system. As 
exemplified here, most of the company's facilities for producing steel products are large and dynamic in scale. Hopefully, 
however, this special issue will convey the fac that the manufacturing process they follow is supported by numerous 
advanced and sophisticated control technologies and quality-related technologies.

Feature-Ⅰ：Automotive Weight Reduction

The Automotive Industry in a Period of Change and the 
Material Business Development of Kobe Steel

Feature-Ⅱ：Iron and Steel Manufacturing Technology

Kobe Steel's State-of-the-Art Steel Production System and 
Supporting Technologies

　The environment surrounding the iron and steel industry is becoming 
even more severe, due above all to intensifying global competition and 
increasing raw material issues. Gaining customer recognition of values 
and keeping business competitive even in such an environment require 
the ability to make excellent products with high efficiency, high yield, and 
a low environmental impact, and to maintain a stable supply of these 
p roduc ts .  The company 's  p roduc t ion  techno logy  and 
“MONODZUKURI” (the art of design and manufacturing) power will be 
increasingly important in the effort to support this aim. This special issue 
introduces various new technologies that make up Kobe Steel's state-of-
the-art steel production system.

　Fig.3 shows the operational transition of the No.3 blast furnace at 
Kobe Works from March to October 2016. The No.3 blast furnace had 
been the only one in Japan to continue all-pellet operation and had 
improved the high-temperature meltdown property of iron ore by changing 
the charge distribution in accordance with the pellet composition and 
replacing lump ore with self-fluxed dolomite pellets. As a result, a low 
coke ratio operation of 283 kg/t has been achieved under the severe 
condition of a high pellet ratio (80mass%) with all raw materials being 
stored in an open yard.
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　Currently, the automotive industry is undergoing rapid changes 
involving electric vehicles and autonomous driving, in addition to 
traditional CO2 reduction and collision safety improvement. This is being 
called a once in a century innovation, and various changes are expected 
to occur in the future. Kobe Steel will continue to contribute to the 
automotive industry, which is undergoing such a period of change, in 
areas such as steel, aluminum, copper, welding, and solutions. Also 
introduced in this special issue is Kobe Steel's global business 
development in addition to new products and technologies related to 
automotive materials.

　Fig. 1 shows the maps of the Mg and Si atoms found, by a three-
dimensional atom probe (3DAP), to be aggregated in an Al-Mg-Si alloy. 
The 3DAP analysis has revealed that the change of mechanical 
properties due to natural aging can be influenced significantly by nano-
structure consisting of Mg and Si. Through such a fundamental study, the 
performance of the material has been improved.

　Fig. 2 shows an example of the simulation results of the car body 
deformation upon experiencing a side crash. Ultra-high tensile strength 
steel and aluminum alloy were applied in various proportions to various 
parts of the base body consisting of steel to estimate the weight 
reduction effect and cost change under the assumption that the impact 
characteristics and rigidity of the vehicles were the same. On the basis 
of this, we also developed the dissimilar metal joining technology 
required.

Fig.3  Transition of low coke rate operation

Fig.1  Mg and Si atoms found to be aggregated 
in an Al-Mg-Si alloy after (a) 10.8ks, (b) 
360ks natural aging

Fig.2 Simulation result of deformation of 
vehicle under side impact




