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Abstract:

The deep drawing property of ferritic steel can be improved by increasing the Lankford value (»value), which is
closely associated with the {111} recrystallization texture. In order to develop ferritic stainless steel with ultra-high
formability, high 7-value factors of ferritic stainless steel was investigated as compared with high formability carbon
steel. Based on the results, the high 7value ferritic stainless steel sheets with excellent deep drawability, high
r-value of more than 2.2 was developed by optimizing the composition and production process. Newly developed

ferritic stainless steels technique with high formability were expected to applied in a wide range of applications

requiring corrosion resistance and deep drawability, in which SUS304 or painted carbon steel has been used.
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Table 1 Chemical composition of specimens

(mass%)
Steel C Cr Mo N Ti Fe
A 0.004 18.0 1.2 0.007 0.22 bal.
B 0.005 11.0 — 0.007 0.20 bal.
C 0.002 — — 0.003 0.07 bal.
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Fig.4 Relationship between the measured {111} intensity and
the {100} intensity of final annealing sheets (Steel A, C)
with average r-values of 2.6
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Fig.5 Relationship between average 7-value and TS of cold-
rolled sheets (sheet thickness: 0.8 mm)
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Table 2 Comparison of mechanical properties of developed steels with new production process and conventional process in Fe-

18mass%Cr-1.5mass%Mo-Ti steel

0.2% Proof strength (MPa)  Tensile strength (MPa)  Elongation (%) Vickers hardness ~ Average r-value  n-value
Developed steel 311 460 342 153 2.6 0.23
Conventional steel 328 485 33.0 160 1.5 0.23

Sheet thickness: 0.8 mm

r-value=2.0 r-value=1.0

r-value=2.6

460 MPa Ferritic 440 MPa SUS304 Austenitic -
stainless steel carbon steel stainless steel BFE4 RARFEMEERLZERVECENEZT7 T4 b
(LDR=2.39) (LDR=224)  (LDR=1.96) 227> L 2RO BRI

FE3 RRAMYE (LDR) THMM L 2R 1) D LEE

Photo 3 Comparison of appearance after deep drawing test in
limit drawing ratio (LDR) test (Test conditions; Sheet
thickness: 0.8 mm, Punch: 33 mme¢, Blank holding
force: 1.0 t)
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Photo 4 Prototype fuel tank made of newly developed Fe-18
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