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Fig. 1 Material selection for each part of the upper body for Ford F150.

Table 1 Required property of each vehicle part and the comparison of its weight using both materials.

Factors Factors for thickness decision
Tensile Anti-dent Component Durable Impact Product, Remarks
Items stiffness strength stiffness strength stiffness
Outer Panel © O VAN @) Hood, Door
Inner Panel (@) AN O O O Floor, Dashboard
Stiffness (@) O O Body side, Crossbar
Structure Durability O (@) O Side demister mount bar
compo- -
nent | Strength O o O |Sidehar Bumper
Parameter Et? oyt? Et oTS oy"5t!t8
t w t w t w t w t w
Normal steel 1 100 1 100 1 100 1 100 1 100
45 kg/mm?® | 1 100 | 072 72 1 100 | 068 68 | 08 80 Thickness (t) and
High- 50p0/mm?| 1 100 | 065 6 | 1 100 | 06 60 | 075 75 | Weight(w)comparison
tension between Steel and
steel 60 kg/mm? 1 100 | 0.56 56 1 100 | 052 52 0.68 68 Aluminum
80 kg/mm?* 1 100 | 048 48 1 100 | 039 39 0.62 62
Aluminum (Al-45Mg) 44 50 1.1 38 2.96 102 1.1 38 1.07 37
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Fig. 2 Image of the hemming bend.

A: Random orientation
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Fig. 3 Improvement of the hemming bendability by the crystal orientation control.
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Fig. 4 Front bumper system with aluminum alloys.
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Fig. 5 Metallurgical structure of the aluminum alloys in
the bumper system.
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Fig. 6 Illustration of the friction stir welding (FSW).
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Fig. 7 Tailored blanking aluminum sheet welded by FSW.
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Fig. 8 Example of LIB module for an automobile.
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Fig. 9 Structure of prismatic LIB.
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Fig. 10 'The properties of the aluminum foil for the
cathode current collector.
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Fig. 11 Work hardening and work softening properties
of each alloy.
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Fig. 12 Maximum corrosion depth of copper alloy tubes
after 20 days exposure to 0.1% formic acid vapor
as a function of the phosphorus content.”

C1220 (0.027%P)

C1020 (0%P)

Fig. 13 Cross-section of the deepest corrosion pit occurred
on the inner grooved copper tubes after 80 days
exposure to 0.1mass% formic acid vapor.”’

6. MZEHAME

BEsk, MUZeRE AR & LTI CTHR I A% v 2000
B, BLOT000RT7 VI =y 2580 E RSN T
BY, REWLEHEREETHLR—A > 7777 (1)
RAT1994) TIIHEEMEDT0% % 7V I =7 A/ ED
HHTW5,

ZD—Ji TCFRP %50 & § 5 Wi /IR E A M 0
IS HE A, A MBSO B IR %2 EIFTETw
%o ZTDOHT2009FEHIRAT L72KR—4 7787 Tl
BEMOREN0% LY, TVIZTAEED20%
RECHAT. H T /NAABOXWBIZBWTH
BEM DD 50% % B2, Mo EM o R
BEMICE S22 EAIRENT WS,

INLOHREFANLHMERHE L TOTVIZT LG
GSORHEDHNT LD DA, FEBIZIETINh
LR OBE L RLNG, PlZIE BBHoE
BE)—YaFrnlry FTHAMR]JTIRTVI=T A
BEVHEEMFD83% % 5D, TN IHEHOMZER
EE-oTHMRETE RV 2THLAEY—=VaFr iz
Y OGHTRY T My TOLY TSIV (TTY
V) ORMFENETHBE2Y ) —XTHRERICT VI
=y N ééiﬁkw AR ENTwSE, 2HLT
IV LAAREOLHE, DB TIIEAMICKL 2EE
mm%#mﬁmméw_ammzf,iﬁﬁﬁuzw
B BB DR & RIS R BREERE (o0 LT, /N B
BECIIRAIR B ORI T V20, ZiliTEROD
LTIVIZT AMERBRESINTNDE I LIZXDFHY
INb,

Fig. 14245 %H0E SN2 IREROEIE I T L o¥
T A RT DS, 20314F F TICBLE SN2 KD 60% 5
JEREI69LL T /NI TH Y, O LnbIFRkdL
LOTNVI=D A’fﬁ“ﬁ)ﬁéﬂ%ﬁh‘ék%méﬂé”

REN R T VI = 0848 LT04
VT LN D, ZIUdiEkhi, HARTHIS éfntESD/\
GLEPT2E5ETH Y, BUED BEANTERL I E
R L 727050, 7150 7% & D& & h iz it ko 3
e LTSN T 5,

—75, 19504EAA 5 1H Y MR oK E T Li &2 @ L 72
ALLi&4&5 B s, 19804F10IC 7% % & RFEFEIC D 8
HAENE L% o> TE 77 ALLIASIIEINES
<, ECHCEREE & ERIPE DR S N B 72 D i 2% 1 B
MRE LCHER SN TE DS, LildAbs 1 72 BOs 25
L SRR R TSR AL TH L L, =
FEICIEZ L OHAM S & i a s EEL b, HAR
BT H 1989 LA ZEFFE AL T VU ¥ 7 A A%k

UACJ Technical Reports, Vol.5(1) (2018)

9



10 (%) UAC] O mibkie7 v I = & MRHBs L IR 2

aircraft

2031
Seat Total new aircrafts ~30,000

number Prediction of jet aircraft number
40000 | | ‘ | number
o a0 | over 400
Achievement Prediction
35000 310399
30000 230-309
25000 170-229
20000
DC10.MD11
. 120-169
. - A -
15000 = CRJ 700 /900 _g___};.{",;
ool > B Sukhoi SJI00 M
10000 E AS20MDB0/MDS( Residual aircraft EMB 190 /195 - ;’I -
727-200,737-300/400 100-119 S Do
EMB 170 175 ACAC ARJ21
5000, = ,
W 60-99 e —
Ll T B s 2059 CRJ 200 ERJ 135140 145

0

1991 1996 2001 2006 2011 2016 2021 2026 2031
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Fig. 14 Demand trend of jet aircraft by number of seats®.
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Fig. 15 Target of high strength and high toughness 7000
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<Target> Benchmark was 7150 alloy with highest strength in current material.
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Size comparison between the rolled alloy sheet (TS : 735MPA,
YS : 687MPa, EL : 10%) of 450 mm width and a beverage can.

Fig. 17 Sheet size and mechanical properties of new developed alloy.
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Fig. 18 Comparison between the conventional and new smelting process.
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Fig. 19 Schematic illustration of continuous electrodeposition equipment.
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