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High strength steels and aluminum alloys are very effective materials for the weight reduction of automobile
bodies. Both materials are being used much more frequently now, due to the development of new material
types and application technologies. Examples include TS 980MPa steels, and even higher-strength steels,
which have excellent formability, a high delayed-fracture resistance. Also included are high strength
aluminum alloys with good formability and excellent crash energy absorption. Advanced application
technologies for these new higher strength materials include stamping and welding. This paper reports on
the latest trends involving these kinds of materials and their application technologies.
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Fig. 2 Transition of actual and estimated application ratio of high
strength sheet steels to automobile body 2"
goooooooobooooooooboooooobooa

goboooooooboooo
100oooooogooo

110000000
02000000000000000000000000
000000000000 0000000000000
000D 000 AHSSO advanced high strength steel 0
0000000000000000000000000
00000000000oooon
00000000000 DPO dual phased 0 590MPa [
00000oooooo*™ooooooooooon
0000000000000000000000000
000000000000000o0oo0o0ooooon
0000000000000000000 440MPald 0
000000000000000o0ooo0oooooon
0o0o0ooo0oDPOO0OOODOOOOODOODOD
000000000000000000000000n
OO780MPal00980MPal 00 000 OO0 ™™

"000000000000000000000°"0000000000000°°"00000000000000

2 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 57 No. 200 Aug. 20070



00000o000o0oo0oo0000000000nononooon
000000000000 1300000000000
00000 s5%009mMPal 00000000000
00000000o0o0000000000000000
ooooooooooooooo
0000000000 19800000 980MPa 00O
0000o0o0o0o0oooo0oo0o0o0oooooooooon
000019900 00 00 1,1800 1,270MPa O O O 1990
000000 1470MPa0 0000000000000
00000000oooooooooooonoooon
00000000o0oooooooooooooooo
0000000000000 9%MPal 000D OO0
002000000000000
000000000000000000000 980MPa
00000000o0ooooooDoooooooooo
0000000000000 0000000000
19900 000000000000000000000
00000000o0o0000000000000000
00000000oo0oo0000000000ononooon
00000000oo0oo0oo00000000 3000000
ooooo"“0Opooooo00o0ooo0ooo0ooooo
00000000o0oo0oo0000000000ononooo
00000000o0ooo0oo0o0000000Dnooooo
0000000000000 00D000000000
000o00o000oooo0oo0o0o0o0ooooooooooo
0000000 DPOODOOOOOOODODOODOOO
0000000000000 00000000000
00000000o0ooo0oo0oo0ooooooooooooo
0o000oooo0oooooooo
0000000000000 0000 1,2700 1,470MPa
00000000o0ooooooDoooooooooo
0000000000000 0000000DO00nO
0 TBF O O O TRIP aided bainitic ferrite 0 O *F7? 0 O
0000000000000 9soMPal 0000000
0000000000 9esoMPal 0000000000
ooooooo®ooo0o0o00000000ononooo
0o00o0o0o0o0oooooo0ooooooooon
000000000000000000000000
00000000o0oo0oo0000000000000o0n
00000000o0oo0oo0000000000nononooo
00000000oo0oo000000000000000
00000000o0oo0oo000000000Dnonooon
00000o0o00oooo0oo0o00o0ooooonooooo
00000o000ooo0oo0oo0oooooooonooooo
00000000oooooooooooonooooo
00000000o0ooo0oo0oo0ooooooooooooo
00000000o0oooooooooooooooo
ooo
00000000o0oooooooooooooooo
0000000000000 00D00000000D0
0*boooo0o00o00000000oooooooo
0000000000000000000000000
0000000000190 000000000000

0000o0o0o0o0o0o0ooo0oo0ooo0ooooooonooon
00000o0o00o0oo0oo0oo0oo0o0o0o0o00ooonooon
000000o0o00oo0oo0oo0oo0oo0oooooooonooon
0** 0000000000000 onoooooono
000000o0o00oo0oo0oo0oo0o0oo0ooooooonooon
000000o0o00ooo0oo0oooooooooonooon
00000o0o0o00ooooooooooooonooon
0000o00o0o0o0ooooooooooooonooon
0000000o00o0oooo0ooooooooonooon
goooooooo
000000000ooooooooooooooon
000000000ooooooooooooooon
000000000o0oooooooooooooon
000000000o0oooooooooooooon
0000000000000 o0ooooon®0oo0o
00000000oooooooooooo
100000
00000o0o00o0ooo0oo0o00000000o0onon
00000o00o0o0oooooooooooonooon
00000o0o00o0oo0oo0oo0oo0o0o0o0o00ooonoooo
000000o0o00oo0ooo0oooooooooonooon
0000000o00o0oo0oo0o0o00o000ooonooon
goooooo

OOoO0Og9esoMPal 00000000 ODOOO0DODOO
00000o000o0oo0oo0oo0oo0ooooooooonooon
0000000000000 0000000®0o000
0000000o00ooooooooooooonooon
000000000o0ooo0ooooooooooooon
0000000000oooooooooooonooon
000000000o0ooooooooooonooon
0000000000000 000000D0 00000
000000000o0oooooooooooooon
000000000o0oooooooooooooon
0000000O00o0o0o00000000000000
00000000 00000ooooooo®ooo
doooooooooooooooo
0000000000980kND DD OOONONDNDOO
000000o0o0o0oo0oo0oo0oo0o000000oononoon
000000o0o0oo0ooo0oo0oo0oo0oo0o0oo0o0ooonoooon
00000000000 000o0o0®o0000000o0
00o0o0o0o0*o000000000ononooooonoo
000000o0o00ooo0oo0oooooooooonooon
00000o0o0o00ooooooooooooonooon
00000000000 0o0ooooo?oo0o0o0o0o
0000000o00ooooooooooooonooon
000000000o0oo0o0oooooooooonooon
000o0o0ooooooooooon
0000000000ooooooooooonooon
000000000ooooooooooooooon
000000000o0oooooooooooooon
000000000o0oooooooooooooon
0000000O000o0o00000000000000
0O*oooooooo®oooooo®ooooon

R:D 000000 /Vol 57 No. 20 Aug. 20070 3



goooo*oo0oo0o0o0000000ooooooo
000000o00o0oo0oo0oo0000000000nononon
00000o0o00o0oo0oo0o0o0000000ononooon
0000000000000 oo*®oooooooo
O¥hoooooooo*oooooooo®ooo0o
gooooooooo

200000b0o0bobooon

0000000o0oooo0oooooooooonooon
0o0O00oooooo™e00500000000000
00000 411000000000000 3800 1570
gooo0ooooooooooooo 3™ ooooo
000000000ooooooooooooooon
000000000ooooooooooooooon
000000000ooooooooooooooon
0000000O0o0ooO0oOosoooooooono
doooooooooooos0ooooooooon
0o0oooooooo4* 000000000000
000000o00o0oo0oo0o0o0000000onononoon
00000000o0oo00o000000000000o0n
0019850000000 RX7000000MOO0O0
00000000o0oo0oo0o00000000000000
00000o0o0o0o0oo0oo0oo0o0000000ooononoon
00000000o0oo0oo0oo0o0o0o0o0ooooonooon
00000o0o0o0ooooo0oo0oooooooooooon
0000000o0oooo0ooooooooooooon
00000o000oooo0ooooooooooooon
0000000o0oo0ooooooooooooo

Others
Industry 110
40

Transportation
400

Electricity
40 Automobiles

380

Food stuffs

110
Metal

products Engineering
130 works 160

Total shipment 4.11Mt

03 00000000ooooooo200500
Fig. 3 Aluminum demannd ratio according to application (in Japan,
2005)
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Fig. 4 Change of aluminum application for automobiles
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