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!BSTRACT�
This paper presents representative examples of recent 

research and development in connection with forming 
and joining technologies for automotive steel products 
at JFE Steel. To contribute to diversifi cation of automo-
bile manufacturing and shortening of the development 
period by automakers and create a joint development 
system for automotive parts, JFE Steel has developed 
forming, crashworthiness, and durability prediction 
technologies, centering on the fi nite element method 
(FEM), and implemented a system which enables mate-
rial proposal/supply from the design stage. The accuracy 
of these prediction technologies supports material and 
part evaluation technologies and ensures the reliability 
of solutions.

1. Introduction

The ULSAB (Ultra Light Steel Auto Body) Project 
began in Apr. 1994 with the joint sponsorship of 32 steel 
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is applied only on the die side. Figure 7 shows the avail-
able forming range at a drawing ratio of 2.0. Use of the 
HPLL forming method remarkably expands the available 
forming range, and is equivalent to an increase of more 
than 0.4 in the r-value of the material. The following 
presents an example of a study of application to forming 
of the front door inner.

Figure 8 shows the tool shape and high pressure liq-
uid lubrication supply positions. Table 1 shows the 
effect of the high pressure liquid lubricant in sections A 
and B in the fi gure. Effectiveness was confi rmed in both 
parts, even though different forming modes are used. 
Moreover, in section B, which is a reduced fl ange form-
ing section, a fl ange wrinkle suppression effect was 
apparent, as shown in Fig. 9. In the forming described 
above, a commercially-available compact high-
pressure pump (maximum hydraulic pressure: 53.9 MPa, 
discharge rate: 1.9 l/min) was used to supply the liquid l/min) was used to supply the liquid l �S
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