mJg0ooooooog

FEATURE : New Materials and Technologies for Automobile Bodies
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Formability Characteristics of Newly Developed 980MPa Cold-rolled
Steel Sheets with High Elongation Properties
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In recent years, 980MPa grade cold-rolled steel sheets have been increasingly applied in automotive parts to
improve impact safety performance and to reduce part weight. Kobe steel developed a new 980MPa cold-
rolled steel sheet with high elongation properties that has higher stretch-formability and draw-ability
characteristics than conventional dual-phase steel sheets. The newly developed steel’s excellent formability
was achieved by controlling the retained austenite morphology to create a lath-type formation instead of

increasing the steel’s carbon content.
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eveloped steel
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Photo 1 Typical SEM microstructure of developed steel and DP steel

01000000000
Table 1 Mechanical properties of steels

Type YS(MPa) TS(MPa) EL (%)
Developed steel 689 1,027 21
DP (Drawing type) 644 1,037 17
DP (Bending type) 837 1,001 13
590DP 401 644 25

Thickness[ 1.2mm, JIS No.5 specimen

coobooooboooooooooooooobooooon
cobl10000o0o0o0oooooo bpPOO0OOOO
cooboboooboooooooooooooobooboOooo
cooboboooboooooooooooooobooboooo
cooooooobooooo

200000000

000000000000 4000000000000
000000o00o0oo0oo0o0o0000000oonooon
0000000000 9%MPal 00000 DPOOO
00000000o000000moooooooon
0000000000000000 590MPal DP OO
00000000o0oo 12mmO000
0010000000000 000000D0000
500MPal 000000000 O98MPal DPO OO
gooooooooooo

200000000
0000000000000000000000000
00000000000 10000000000000
doooooooooooon
0020000000000000000000000
000000o00o0oo0oo0o0o00000000onononoon
000000o00o0oo0oo0oo000000000ononoon
gooopPOOOOCOOOOOOOOOOOOOOD
g9esoMPal 000D OO0O0O0DODOOOOODOOOO
0300000000000000000000000
1/40000000000000000D0000000
00000o0o00oooo0oo0o0oooooooooon
00000000oooo0ooooooooooooon
0000000000 00000oDPOODOOOO
0000000o0o0oooo0oooooooooonooon
oooooooooooo
OTBFOODOOOOOO0O0ODDD 200000000
0000000000000 000o0®™oooon
00000000000000 TRPOOOOODOO
0000000000000000000000000
000000oO00o0oo0000300000000000
000000o00o0oo0o000000004000000

Punchd ¢ 50mm, r,00 25mm
Dield ¢ 53.4mm, rs0 8mm
Lubricantd Noxrust 550
Blank holding force] 118kN
Blank size[d 140x 140mm
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Fig. 1 Experimental apparatus for stretch formability
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Fig. 2 Relation between elongation and maximum forming height
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Fig. 3 Strain distribution at maximium forming height
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Fig. 4 Relation btween sum of strain and maximium forming height
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Punchd ¢ 50mm, r,0 8mm
DieJ @ 53.4mm, r400 8mm
LubricantC Noxrust 550
Blank holding forced 9.8kN
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Fig. 5 Experimental apparatus for deep drawing test
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Fig. 6 Limited drawing ratio of steels
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Fig. 7 Limited hole expanding ratio of steels

Limited hole expanding ratiod] A (OJ)
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Table 2 Bendability of steels
60°V
RO 2mm RO 1.5mm| RO Imm
Developed steel oo oo o[
DP (Drawing type)| © o oo oo R

DP (Bending type)| o o oo oo
590DP [se} [Se} oo
o 0 Good O O Hair crack
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Table 3 Results of press test

Forming height 10mm 15mm 20mm 25mm 30mm
Developed steel oo oo oo o x X X
DP(Drawing type)| o© o oo X X X X X X
DP(Bending type)| o o X X X X 0 0

o 0 Good x [ Fracture
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Table 4 Spot weldability

Welding current Spot welded joint strength
. TSS CTS  |Nugget dia.
4.25Vt |Expulsion (KN) (kN) (mm)
Developed steel 5.5kA 7.5kA 18.3 74 55
DP(Drawing type)| 5.5kA 7.5kA 18.9 7.3 5.6

Electrode dome typel Tip diamieter 6mm
Electrode force[] 3,750N
Welding time 12cycle (60Hz)

gobbooobooooooooooocoooOooOooono
goboooooooooooooono
2000000
gobboooboooooooooooooooooonn
goboboooboboooboooooooooooOooono
gobooooboboooboooooooooooooono
goboboooooz20b00o0oooooooooooonn
gboooooooboooboOooo0O0ooobBHFD
588kNOC O O5mmO0O0O0O0OCOOCOCCOOOODOOO
goboooboboooooooooboooooboooooDo
goooos3ooooooooobobos3ooononono
gobodoobooobpObdboocooooooooonon
gooooooooooboooon
200000000

0040000000 425vi000000O00O00ODOO

R:D 0 0O000O0O/Vol 57 No. 20 Aug. 200700 21



Shape of cross section
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Photo 2 Shape of test part

DP steel
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Photo 3 Examples of press test part (Foriming height(] 20mm)
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