BRI

)1 ey S Bk 7
KAWASAKI STEEL GIHO
Vol.5 (1973) No.2

7L 2N T BMESAR KEN (250 T
Deep-drawing Quality Hot Rolled Steel Sheet KFN
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Synopsis :

Hot rolled steel sheet KFN specified for press forming use has been developed by
Kawasaki Steel Corporation. KFN has the metallurgical features in controlled ferrite
grain size and dispersed fine carbide which are derived from the effect of added B under
the controlled hot rolling condition. As occasion demands, moreover, R-H degassing and
decarburizing processes, continuous slab casting method and the addition of rare earth
metal are applied. The quality which is composed of mechanical properties, press
formabilities, aging property and also surface appearance is pertinently designed to fit
ordered applications by controlling the metallurgical factors, i.e. chemical composition,
amount of interstitial atoms, ferrite grain size, amount, shape and distribution of

carbide and inclusion and crystallographic texture.
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Hot molled steel sheet KFN specified for press forming use has been developed by Kawasaki Steel

Corporation. KFN has the metallurgical features in controlled ferrite grain size and dispersed line

carbide which are derived from the effect of added B under the controlled hot rolling condition. As

oceasion demands, moreover, R-H degassing and decarburizing processes, continuous slab casting method

and the addition of rare earth metal are applied. The quality which is composed of mechanical

properties, press formabilities, aging property and also surface appearance is pertinently designed to fit

ordered applications by controlling the metallurgical factors, i.e. chemical composition, amount of interstitial

atoms, ferrite grain size, amount, shape and distribution of carbide and inclusion and crystallographic

texture.
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Fig. 1 Effect of coiling temperature on the
ferrite grain sizes in hot rolled steel
sheets
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Fig. 2 Fffect of finishing temperature on the
ferrite grain size in hot rolled B-treated
steel sheet
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Fig. 3 Effect of ferrite grain size on the yield
elongation after temper rolling by about
1 2% in reduction rate
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KFN Al killed hot sheet

Photo. 1 Microstructures (%100} and carbide
(% 400) in KFN and usual drawing
quality hot rolled Al killed steel sheet
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* 7.5% prestrained and artificially aged
for 30min at 100°C
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Table 1 Specification in chemical composition
Spec. Grate | C | Mn P | s ‘ Note
) Al killed steel with
. KFN 0.08% > ‘ 0.40% > ‘ 0.030% > ‘ 0.030% = | additional special element
Kawasaki Steel | ——— -~ - 0.95
KPSD | 0.08%> ‘ by | o.0s0%2 1 0.030% } Al killed steel
- . N N (*]
1S ‘ SPHE — ‘ - oom»/>‘ 0.035% >
Table 2 Representative chemical composition
Grade C . Si I P S Thickness
KFN Ex. 1,2 0.02% % tr 0.28% 0.010% 0.012% 3.2mm, 4.5mm
KFN Ex. 3,4 0.06% 1 tr 0.34% 0.008% | 0.02% 3.2mm, 4.5mm
KPSD 0. O?/ 1 tr 0.35% 0. 019/ 0.019% I
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Table 3 Tensile test

Longitudinal . Transverse |
direction direction Thickness
Grad LI et L
rade YP. | TS EL 7Y EL (mm)
(kg/mm?®) ; (kg/mm?) (%) [6:9)
KFN Ex. 1 20 31 ! 51 0 3.2
Ex. 2 20 31 51 | 0 4.5
KFN Ex. 3 20 33 47 0 3.2
Ex. 4 22 33 48 [ 4.5
KPSD 25 | 35 46 0 3.2
Table 4 Bulge test (diameter 150mm)
Grade Bulging height (mm) Thickness {(mm}
KFN Ex. 1 60.2 3.2
KFN Ex. 3 59.8 3.2
KPSD 56.8 3.2
Table 5 Side-bend test o
Grade _ Sidebend elongation (%) Thickness
L-direction C-direction {mm)
KFN Ex. 1 66 67 3.2
Ex. 2 75 71 4.5
KFN Ex. 3 72 66 3.2
Ex. 74 68 4.5
KPSD 72 67 3.2
74 69 4.5
Table 6 Bore-expanding test {bore diameter 10mm, reamer finished)
Grade Bore-expanding limit (%) Thickness {mm)
KFN Ex. 1 294 3.2
Ex. 2 387 4.5
KFN Ex. 3 257 3.2
Ex. 4 ! 346 4.5
KPSD 254 ' 3.2
Table 7 Erichsen deep drawing cup test (punch diameter 33mm)
Grade Drawing ratio Thickness
1.90 1.96 \ 2.00 2.06 {(mm)
.
KFN Ex. 3 S B o 3.2
O @ O O O x s x
O @] X X
KPSD o O « N 3.2
. N 7 - () : success % : failure
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Table 8 Weldability test

FISCO cracking test (JIS Z3155)

Welding condition

Welding current 240A

Arc voltage 30V

Welding speed Im/min

CO. gas flow rate 20 [/min

Wire KC-50 1.2mm

T . 1 Fixed position
K F T | _H-Weld line

— X X X / l
Tl 2 Gap 0.5mm

T e e Tand 1.0mm
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