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Hiroshige Hosomi

Recent outery for reduction of CO: in exhaust gas and better fuel economy — weight saving in
automobiles to hold back the much-talked-about green house effect has become intense.

Under the circumstance, aluminium commands greater attention as a light-weight material

with high recyclability and is going to be used much more in the future than the present.

In this report, the following items are reviewed.

(1) The histrical review of aluminium application to passenger cars.

(2) The trend of aluminium products demand for automobiles and output of automobiles in

Japan.

(3) Present situation and future forecast in material composition and aluminium using percent-

age on passenger cars.

(4) The progress of aluminium body pannels.
(5) Development in “Aluminium Concept Car”.
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Properties of Aluminium Alloy Sheets
for Auto Bodies

Hideo Yoshida and Seiichi Hirano

Recently several aluminium alloys have been developed for auto body panels. In this review,

firstly the required properties for the material sheets of auto body panels were summarized. In

particular, tensile properties, stretch formabilities, bending and surface roughness of a sheet,

springback, stiffness and dentability of a panel and so on were reviewed. Secondly, the character-

istics of typical aluminium alloys, 5000 and 6000 series, were summarized. In the 5000 series, yield

point phenomena, serration, stretcher-strain markings, high temperature oxidation and resistance

to corrosion and stress-corrosion cracking were described ; in the 6000 series, aging properties and

paint bake hardenability were also described. Finally, aluminium alloys for auto body panels de-

veloped by Sumitomo Light Metal were mentioned.
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TYTEOBORXTO7 — FIZEF 4+ %21 E LT,
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it % K % FlEEsR & fit /3 By
&e% | a% N TR , n i ril
(mass %) (N/mm?) (N/ mm? (%)
G745 | Al—4.5Mg—1.5Zn~Cu 300 150 30 0.29 0.68
GZ145 | Al—4.5Mg~1.2Zn—Cu 270 140 30 0.30 0.65
GC45 | Al-4.5Mg—Cu 270 140 30 0.30 0.67
GCI50 | Al-5.0Mg—Cu 280 140 34 0.31 0.63
5000% | GM45 | Al—4.5Mg~Mn 270 130 28 0.30 0.70
X652 955 130 32 0.34 0.62
X654 245 110 35 0.35 0.59
X663 280 120 35 0.31 0.80
X A663 270 110 35 0.32 0.81
SG12 | Al—0.5Mg—1.38i 260 140 30 0.23 0.70
SG08 | AI-0.7Mg—0.88i—Cu 280 150 28 0.23 0.70
60005
X660 215 110 33 0.25 0.65
GV10 | Al-1.1Mg—05Si—Cu 240 130 2% 0.25 0.70
2000% | CV15 | Al-1.9Cu~0.5Mg—0.5Si 320 160 25 0.25 0.70
®2 BHYEAT 1 2 L EES O/
1t =4 %, 4 (mass%)
&% &8
Si Fe Cu Mn Mg Cr Zn Ti Al
2002 0.35-0.8 | 0.30 1.5-25 0.20 0.50—1.0 | 020 | 0.20 | 0.20 | Rem
2008 0.50-0.8 | 0.40 0.7-1.1 0.30 0.25-050 | 010 | 0.25 | 010 | Rem
2117 0.8 0.7 2.2-3.0 0.20 0.20-050 | 010 | 0.25 ~ | Rem
20005
2036 0.50 0.50 2.2-3.0 0.10-0.40 0.30—06 | 010 | 0.25 | 0.15 | Rem
2037 0.50 0.50 1.4-2.2 0.10—0.40 0.30-08 | 0.10 | 025 | 0.15 | Rem
2038 0.50-1.3 0.6 0.8-18 0.10-0.40 0.40—1.0 | 020 | 050 | 0.15 | Rem
50005 5182 0.20 0.35 0.15 0.20~0.50 4.0-5.0 010 | 025 | 010 | Rem
T x5085 0.30 0.40 0.15 0.20 58-6.8 0.20 | 0.20 | 010 | Rem
6009 0.6-1.0 050 | 0.15-0.6 0.20~0.8 040—0.8 | 010 | 0.25 | 0.10 | Rem
60005 6010 0.8~1.2 0.50 | 0.15-0.6 0.20-0.8 0.6—1.0 010 | 025 | 010 | Rem
- 6111 0.7-1.1 040 | 0.50—0.9 0.15~0.45 0.50—1.0 010 | 0.15 | 0.10 | Rem
8016 1.0-15 0.50 0.20 0.20 025-06 | 010 | 020 | 0.15 | Rem
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%3 EBEAF X VAERORRIER
Bl fit A B v
I ] . ~ 300}
(N/mm®) (N/mm?) (%) £ o
S |
2002~ T4 330 180 % z =0 ./
2008—T4 245 12 2 0 260} /
2117 T4 a1 1 2 o o
T 5 80 5 ® 0l
2036 T4 340 195 24 w
2087 - T4 310 170 2 2201
2038~ T4 3% 170 % 160k
51820 275 130 % E a0l 0
5182~ SSF 270 1% 24 > o
< 120}
X5085—0 29 145 30 5 O/
6009~ T4 230 1% % 100f-
6010~ T4 290 120 4 80 . . —
6111~ T4 290 160 975 005 035 0
6016—T4 235 125 28.1 Cu (mass %)
SPCC 315 175 42 B3 GCA5RA & oMM Rz ¥ Cult il
x4 EHEET ¢ S FAVHAGSOBIERME
180° ~ bk
LMy e )y e Vil
" % 6 n f# r {8 (oo (t: & 88.=—7
m,
’ ’ " (59775 4B
2002~ T4 % 2 0.2 0.63 9.6 1t b
2117 T4 % 2 0.2 0.59 8.8 1t ”
2036 T4 24 2 0.23 0.75 9.1 1t %
2037 T4 % 2 0.24 0.70 9.4 1t %
2038~ T4 % - 0.26 0.75 - Yot
51820 % 19 0.33 0.80 9.9 Yot H
5182 SSF 2% 19 0.31 0.67 9.7 Yot i
X5085—0 30 2 0.30 0.6 - 1t 3%‘
6009 — T4 % 2 0.23 0.70 9.7 Yat 1
6010~ T4 24 19 0.22 0.70 9.1 1t %
6111—T4 275 - - - 8.4 Yot ”
6016~ T4 28.1 24.6 0.2 0.7 - - %
SPCC 42 20 0.23 1.39 1.9 0t %
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Fabrication Process of Aluminium Alloy
Sheets for Auto Bodies

Teruo Uno and Akio Sugie

The purpose of this paper is to describe the fabrication process of aluminium alloy sheets for
auto body applications.

Melting, melt treatment, casting, hot and cold rolling, heat treatment and final finishing treat-
ment for auto body sheets are presented and discussed.

Especially, recent technical progress, for example, melt treatment, crown control and automatic
gauge control, laser-textured dull rolling, continuous heat treatment etc., are described in detail.
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Formability of Aluminium Alloy Sheets
for Auto Bodies

Yoshio Takeshima, Tatsuya Hikida and Hideyuki Uto

There is a growing tendency toward the use of aluminium alloy sheets in auto bodies for the

purpose of lightweighting. Though aluminium alloy sheets should be checked up on various prop-

erties to be used in auto bodies, the formability seems the first barrier to pass through.

This report reviews the formability of aluminium alloy sheets for auto bodies. After a brief ex-

planation about the types of forming, various kinds of formability testings are described. Then

the formability of aluminium alloy sheets and problems in press forming are discussed according

to the test results. And a few promising forming methods, which can improve the forming limit,

are also described.
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Joining of Aluminium Alloy Sheets
for Auto Bodies

Keizo Namba, Hiromichi Sano, Hideo Mizukoshi

and Yoshifumi Hasegawa

The welding has been employed for assembly joining process in automobile manufacturing. As

for automobile construction from aluminium alloy sheets, simillar welding processes to those for
steel are able to be applied though it is necessary to adopt suitable welding procedures for alumi-
nium alloys. This report reviewed the joining for the aluminium alloy sheets, such as welding,
adhesive bonding, weld bonding and mechanical joining, placing emphasis on the resistance spot
welding and inert gas arc welding (MIG and TIG arc welding) , and also weldabilities of the alu-
minium alloy sheets for automobiles developed in SLM.

The spot welding still remains one of the more effective assembly joining methodes. However,
two concerns for the aluminium spot welding are the short electrode-life due to the pickup of alu-
minium and the damage of the electrode-end, and the lack of weld consistency with increase in
number of the welds. In this report the tentative countermeasures were proposed but the clear
solutions to both problems have not been advanced. In order to prevent the electrode deterioration

and extend the electrode-life, it is important to study from the standpoints of surface treatment

of the aluminium sheets, electrode materials and shapes, and welding conditions.
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Surface Treatment of Aluminium Alloy
Sheets for Auto bodies

Yoshifumi Hasegawa, Akihiro Kiyotani, Hideo Ito,
Tsutomu Usami and Takahiro Koyama

Surface treatments of aluminium panel for auto body are discussed comprehensively.

One problem on finishing of aluminium is that the conversion coating before painting has tend-
ency to be uneven because O-tempered 5000 alloy and T4-tempered 6000 alloy have thick oxide film
caused by heat treatemnt. Deoxidizing at the final stage of rolling 1s strongly recommended here

to get uniform conversion coating.

The other problem is filiform corrosion under paint film. Three systems are introduced to pre-

vent aluminium panel from filiform corrosion ;

1. Chromic chromate sysytem : Resistance to filiform corrosion is excellent. This sysytem is

not suitable for popular cars becasue exclusive installation is needed.

2. Zinc phosphate system : Resistance to filiform corrosion is slightly inferior to chromic chro-

mate conversion coating. This system is attractive for both steel and aluminium because of

its compatibility with each other.

3. Chromic chromate precoat system : Resistance to filiform corrosion is equivalent to that of

chromate conversion coating. This precoat system gives no troubles to finishing line of car

manufacturers and, therefore, very attractive. Some improvement is still needed for spot

welding and forming.

The result of accelerated corrosion tests is introducad that 5000-alloys has as better resistance

to filiform corrosion than 6000-alloys.

Durability of adhesive bond is also described. Deoxidizing is recommended to get durable adhe-

sive bonding. Cromic chromate precoat system gives adhesive bond more excellent durability.

The mechanism of corrosion under paint film and the test methods are also discussed.
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B— 6 2036 0 BL—-3-L, FI-3—-L, FL-3-M | BL—-3-L, FL-3—L
B—21 2036 1 BL—3—-L, FI-3—M BL-3—-L
B—22 2036 2 BL—3-L, FI-3—M BL;'3—S, FI—-3-8
B—-24 2036 3 BL-3-L, FL—-3-8 BL-3-L, FL—-3~L
B—26 2036 4 BL—-3—L BL—-3-L, FI—3
B—27 2036 5 BL—-3-L BL—-3-L, FL-2—-S, FL—-2
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B—52 SPCC 1 BL—2-8, RU—2—-L (FR&H BL—2—1L, RU-3 (GRéH
B— 8 ZnifiiR 0 BL—-1-L BL—-1-1L, RU-1-M
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B8 SRy
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SIS S e
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B ARTHLE-A K E B (g/md 2.5 2.6 2.2 2.5 2.2 2.4 2.3 2.5
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I —
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OB R E S B 0 0 100
VISP TR 0 0.2 100
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