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coarse cementite after spheroidizing. To avoid this, the 
microstructure of the hot-rolled steel sheet is wholly 
adjusted to fine pearlite by rapid cooling, suppressing a 
formation of pre-eutectoid ferrite. The microstructure of 
the “SUPERHOTTM-F” obtained by controlled cooling 
in this manner is shown in Photo	1. The single compo-
nent structure of fine pearlite after hot-rolling brings 
uniformly dispersed fine spheroidal cementite after 
spheroidizing.

3.	 Material	Properties

The mechanical properties of “SUPERHOTTM-F” 
with a sheet thickness of 4.0 mm are shown in Table	2. 
Besides high carbon steel, both steel sheets have enough 
values comparable to those of conventional plain carbon 
steel sheets, and would withstand severe cold-forming.

4.	 Application

The main target parts for “SUPERHOTTM-F” appli-
cation are automotive powertrain components, particu-
larly the rotating parts comprising transmissions such as 
the clutch hub/drum of automatic transmission (AT) and 
the piston/cylinder of continuously variable transmission 
(CVT). Application trials have been carried out by many 
manufacturer of automobile or transmission, and an 
informal decision has been made on the first adoption of 
“SUPERHOTTM-F” in actual automobiles released in 

several months.
The appearance of a model part imitating a clutch 

drum is shown in Photo	2. This model has a cylindrical 
shape (outer diameter: 124.5 mm) with teeth on the 
outer circumference, and was formed by press-forming 
in 6 steps with S35C “SUPERHOTTM-F” hot-rolled steel 
sheet. The teeth were also cold-formed by ironing. This 
is an example in which cold-forming with steel sheet 
was achieved and also shape accuracy were improved by 
incorporating the mechanical properties of the steel 
sheet in the multi-stage forming analysis method estab-
lished by JFE Steel, as shown in Fig.	2.

5.	 Conclusion

“SUPERHOTTM-F” is the optimal steel sheet mate-
rial for machine structural parts which are formed by 

Table 2  Mechanical properties of  “SUPERHOT TM-F” steel 
sheets
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severe cold-forming. Many customers are under evalua-
tion of this product for application to various types of 
parts, and expanded application is expected in the future.
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