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Abstract:
JFE Steel has developed and commercialized ultra-

high tensile strength steel series from TS780 MPa to 
1 470 MPa with excellent formability and weldability 
which reduces weight and increases safety in collision 
when they are applied to the reinforcement parts around 
a cabin. Those ultra-high tensile strength steels are 
developed by applying JFE Steel’s own technology, con-
tinuous annealing line water-quenching facilities which 
greatly contribute to reduce alloy elements in the steel. 
Especially, the TS1180 MPa steel which is expected to 
expand in application, excels in elongation. It is 1.5 
times larger than the conventional one which is the same 
level with 980 MPa, and strech-fl angeability has also 
been achieved as the same level with TS980 MPa. It is 
remarkable work-hardenability and bake-hardenability 
make it possible to replace hot-stamping parts.

1. Introduction

In recent years, high strength steel sheets have been 
increasingly applied to automobile bodies to improve 
crashworthiness so as to secure the safety of the pas-
sengers in the automobile and improve fuel economy by 
reducing automobile body weight in order to reduce CO2 
emissions.
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are enjoying increased application to body structural 
parts around the cabin.

2. Properties Required in Steel Sheets 
for Body Structural Part

High strength cold rolled steel sheets of TS780 MPa 
grade and higher are used in body structural parts 
around the cabin in order to secure crashworthiness. The 
properties which are considered necessary in these steel 
sheets for body structural parts are (1) press formability, 
(2) spring back characteristics, (3) spot weldability, and 
(4) delayed fracture resistance.

Where press formability is concerned, property 
requirements differ depending on the structural part 
where the sheet is to be used. For example, in parts 
where stretch-formability is a priority, as represented by 
the center pillar, a high elongation-type steel sheet with 
high ductility is applied, while a sheet with a high hole 
expansion property is applied in stretch-fl anging appli-



JFE TECHNICAL REPORT No. 10 (Dec. 2007) 15

Newly-Developed Ultra-High Tensile Strength Steels with Excellent Formability and Weldability

the volumetric fraction and hardness of the hard second 
phase by optimizing the water quenching temperature 
and tempering temperature. Using equipment functions 
capable of realizing this kind of heat cycle, the ideal 
structural control was achieved and a technology for 
producing a wide range of strengths and specifi 
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mobiles.
(1) The developed steels have outstanding properties 

and are available in a full product line with advanta-
geous material properties suited to the particular part 
in which the material will be used, ensuring customer 
satisfaction.

(2) The newly-developed TS1180 MPa steel sheet has 
elongation more than 1.5 times higher than that of the 
conventional TS1180 MPa sheet, and also has elonga-
tion and hole-expansionability equal to those of gen-
eral TS980 MPa sheets. Because this sheet displays 
high work-hardening due to work strain during press 
forming and a large increase in strength due to bake 
treatment, use as a substitute for hot press parts is 
possible.
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