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Abstract

A high-strength 7000 series aluminum alloy with a proof strength of 500 MPa class has been developed to
meet the recent need for the further weight reduction of automobiles. Generally, in 7000 series alloys, stress
corrosion cracking (SCC) resistance decreases as the strength increases. In the present alloy, high-temperature
homogenization has been incorporated, in addition to the conventional methods for improving SCC resistance, to
balance the opposing properties of strength and SCC resistance. The high-temperature homogenization diffuses
Cu in the crystallized phase into the Al matrix, reducing the potential difference between the crystallized
phase and the matrix, thereby suppressing the occurrence of pitting corrosion, which becomes the initiation
site of SCC. This paper also presents examples of applying the present alloy to automotive parts. Cross-
sectional optimization has been performed in the designs of the bumper reinforcement and door beam, and the
application of this alloy has resulted in a weight reduction of 7% for the bumper and 10% for the door beam
compared with the conventional alloy.

®REAX-T—F
BSRUE, 7000%, MMM, NV 8—LA YT —X, FTE—A, SCC, HiRMILMM, W, ~AF > 7 gkt

F AHD & = HAEDOBRFEA S OEIANT 7211 R OB HiRB X OB 2 #2720 0 5 )V F =R T
RIS, RPN EHOENTY, HEHIICEIT HENIN—=L AT —A (LT, Ni—twn))
BELWERBILESR T ST w s, T hIckky, HE) BIUOF7E—AIL, MBI L CEBET VI &4
$><—7‘1'C;t BELOHMEAE & & HICEE B L ORE N OBHAPHEATHETHmTHS (B1), HREHNON

Foroic HBEEAOBRIED SR TWEY, & 28— UL B EE 7 7000 R A A5 R & O IR A
CTCTHARREALD-DIZ, i E o & v s iR ) SR SNTVD, 7000 R EEDOH TS, XD EHEELEED
(High tensile steel : LN, N F Y &w9) RT3 F'#J%é?bi‘%*i“@i’i&)%hf%f:%%, BACTII N 8=
:-rM LIF, 7vIkw)) Aerfiishs, &< (i 77 400 MPa ik 7000 R &0 Fi & o TV B Y W

27OV IHNHAN TR AR O H I EEASE <, PR AL 21F9 LA TI, /\4’7“‘/@?‘%%?1&%{%& TV
EP‘)7@“%:&320‘43&&_t@l’ﬂf”‘rﬂ:&tﬁ“T%“@&) WM E DBFIML o TWD, BIZIE, ¥YIal—
D, SIBEIEMICIE R VB D 50 HEJHE OB va v MRS X 5 T, /J\ZL&)TE@/“ vIRN—

1 NONR=LA VT3 —ABLIPFTE—2A
Fig.1 Bumper reinforcement and door beam

CEBMFERM TV I - AR Y a2 sy b 7OV I AT Y ERM RN TV I - ARy v a vy b
S HANBFEAES MRHIEZERT

112 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 73 No. 2 (Nov. 2024)



DGENINA T~ REWHOREI1ZIE7 )V 3 23R
LIS LTHAITH B 2 Loz shTnwa?, 22T,
MEDE S LREL=— X L HRBEFEEDOH T I
BB Z % 720, TifJ1500 MPa ik 7000 5 A 4 @ Bl 56 12 L

DHLAZZ,

7000 R EEDIS I EE N (Stress Corrosion Cracking :
LU, SCCEwv9) i, —mM s mE bicfE-
T 5%, BT CRMEE 7000 R & & DM »
HE SN2 YA, SCCADMENLHATH S, ZLT
it 73 500 MPa#% D g\ iR BE & i SCCHE 2 Wi, &85 &
i3, LIRS OB L E LR T 72203
TIIHEETH o720 T TAREEDHIEIIH 2> T,
ek Dl SCCHYGETFHITMA, RETLHETIEIEL Y
F OB O S L2 ) Ak, wEE & i SCC
OMT 2 o2 NG Vv AEELZ EIZLT,
SIF)T, BRAEEE NV N=R FT ¥ — L% EDFER
MANOWEH A BT 5H T, WO EL i S
720 ARG TIE, ESMELLIFSCCHA ML T 57200
BaBET R LTS & LB, HPETIZFERM
ANOFEFHIZEE L T OFEMERENDHLY LA D TR
T 5,

1. &3+ h

1.1 BoM&eEd
1.1.1 xRS (2n, Mg)
R1ICHBGEMBM OTIREE 2 Rd. — 0N 7%
T A4 Td 5 7204 Diiif 1113 290 MPa T d % D12 %t
L, BUES4E T s 5@ 7000 %44 & L Ciiid /7 430 MPa
W DG K44 (Conventional alloy) # A L Tw b,
B3 A4 (New alloy) DTifJ1i13500 MPafkTH v, 4E
KA L THI 70 MPa D s b 2 3 L7z, 22T,
INVIN=R R 7 =AD& )% A9 5 Wim i
WL 284, Au—5 A4 22w (R2), su
— A ATIIHEF T T 288 T, —FEX 5 V5
HEINFT A AF ¥ o N—NTHERMHES (Bh) Sh
%o HEWHE & ARTRE RBEEEIMNb 5720, H

F1 BB OF RFE (RFEH)

Table 1 Tensile properties of new alloy extrusion (typical)

Yield Stress Tensile Strength Elongation
Alloy Temper (MPa) (MPa) %)
New alloy T5 500 540 13
Conventional alloy T5 430 470 14
7204 TS 290 345 15
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Fig.2 Schematic of hollow die
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Table 2 Tensile properties of steel sheet and aluminum extrusion
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MS1500 1,280 1,570 6

MS1700 1,540 1,780 5

6000 series 240 260 13
alloy

Conventional 430 470 14
alloy

New alloy 500 540 13
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Fig.14 Photograph of cross section and observation of the area around the fracture of early prototype
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