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Features and Formability of Aluminum Body Sheet for Automobile

F0O #

Osamu Noguchi
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Abstract: The reduction of CO» emission is an important subject in the automotive industry also
out of consideration for global environmental problems. Body weight saving by application of
aluminum is an effective means to improve fuel economy and hence to reduce CO. emission.
Accordingly, shipment of aluminum materials for automobiles is increasing steadily. Aluminum
body sheet is an aluminum alloy material that has been developed to be applied to automotive
body panels. 5000 series alloys were used at the beginning of application. Currently, however,
6000 series alloys are popularly used. In this paper, characteristics of some commercial alumi-
num body sheets are outlined focusing on press formability. Moreover, formability indices which
are important in material selection and development are illustrated.
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Fig.1 Trends in the shipment of aluminum alloy sheet for
cars, and the number of car models which adopted
aluminum body sheet.
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body sheets.
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Table 1 Mechanical properties of typical aluminum body sheets.

5052-0 206 98 23 0.26 0.66 9.6 - — At

5182-0 284 137 28 0.30 0.79 9.6 1.96 — At
5000 %

TG19-0 267 127 31 0.31 0.71 10.0 2.02 Wt FAFEM

TG25-0 274 117 85) 025 0.73 10.3 2.03 Wt FAFEM

TM30-T4 214 110 27 0.24 0.73 9.9 1.97 Wt FEFEM
6000 % TM45-T4 224 115 28 0.26 0.74 10.1 1.98 Wt FEFEM

TM67-T4 250 117 31 0.30 0.74 10.2 2.00 Wt FEFEM

iR SPCC 314 176 42 0.23 1.39 11.9
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Fig.5 Bake hardening behavior of the developed

6000 series aluminum alloy sheet.

250
BHEH FUF#2%H5, 170C, 205
200
B
o
2 150
wn
= 100
8 T4 T4 T4
50
0
TM30 TM45 ™67

6 6000 RHEHEELIRDON—T/\— FiFtE
Fig.6 Bake hardening property of the developed
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Fig.7 Age hardening behavior at room temperature
of the developed 6000 series aluminum alloy
sheet.
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Fig.8 Forming limit B.H.F. of the developed 6000 series
aluminum alloy sheets.
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Fig.9 Experimental press-stamped panel of the
developed 6000 series aluminum alloy sheet.
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Current Status of Electroconductive Surface-Lubricating Aluminum Sheet

NE ORE fnEE & HE OEX AXH #
Takehiro Ozawa Osamu Kato Masatsugu Saito Masaru Ohta
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Abstract: Recently, along with the production expansion of notebook computers, the shipment
amount of electroconductive surface-lubricating aluminum sheet which is mainly used for the drive
case is increasing. The electroconductive surface-lubricating aluminum sheet is a pre-coated
aluminum sheet, in which a chemical conversion coating is formed on aluminum, and an electro-
conductive surface-lubricating resin film provided with both formability and electrical conductivity
is coated on the chemical conversion coating. Formability is influenced by the kind of the resin,
the kind and amount of the lubricant, etc. There are two methods to obtain electrical conductivity.
One is to add electroconductive filler, while the other does not use the filler. The former is called
filler type, and it is important to adjust the kind, shape, and content, etc. of the filler. The latter
is called no-filler type, and it is important to adjust the film thickness. This article introduces the
case study of nickel filler in the former.
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Fig.1 Usage and kind of painted aluminum sheets and coils (positioning of electroconductive surface-lubricating aluminum

sheet).
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Fig.2 Production of notebook computers.1) Fig.3 Appearance of a drive case.
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Fig.4 Structure of electroconductive surface-lubricating aluminum sheet.
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ErRECL, BEREZECLT, 7V IFRBOEH
TR TTENE DN D,

3. 74784 TEEREBTIVIZ T LMORE

31 &EET7 17— DfFH
RVIEEME7 47— OB EZN 2RI 728 15K
OB L UOHEEZRT, HEEME7 17— L LTI,
T, = NT A T—, T4 T—, A=K T TV
7747 T4 T=DPHENTNE2.39.87 17—
W EEMEICENILEN M TH 505, (LA ET
Hbo =Ky 7Ty 27745 —3EMTILFIEZE
ThoHH, BEUENEDL2, 7 47— 13D TENT
BEELZHE LFHICOLETH LD, TAMDPEN,
=TV T7 47— 3R, ALFRREEB LT X b
DINTG P AL L, RS EDITR» 59,5,

32 MIHICRIET =V TIVT 4 Z—DFMES &

UKD E (BIhiRM)

et L7z 4O IR (BRIR, 2254 Z2RIR, $HIK, B
FIR)D=vrv7 145 —0NEBER6IIRT &R
BT A=Z V7 4 5 —OFHRiE kw5 L,
FraR (23 um), $HIK (10 pm), ERAK (9 pm), A/31 7 Ek

%=1 BEMT 7 -DEEEZNERNL BEREOEHES L UK. 3
Table 1 Kind of electroconductive filler, and performance and use of the coating including the filler.2. 3

prom
BRI 70 W (FREEER D 0-om) | ILEZEE | 3¢ i
T O(10-3) O O EMI (BWEE) > —IL K
P O (10-9) x o EMI (BRIEEE) & — )L K
H—K TSy x (102~ 108) o o SIS, I
i O (10-5~10-3) o x EET—n

* 1) MEEFERAS /NS VE, BERICEND,

Furukawa-Sky Review No.3 2007 9



BEEBTIVIZTLMOBRIK

(b) Z/NA ZHM (FHKE 7 um)

"

(d) BiRIK (FPERAE 23 um)

LI
10 uym

K6 =—v4ILT15—DHES
Fig.6 Appearance of nickel fillers.6)

1 7 1% 11 i 7 1%

\ fERR AR {ERLRZ IR
TIVI = LERM

TIVI = LEREM
(@) HR (b) Z/¥1 TERIK

e’ o

11 i B2 I 11 57 1%

{ERLRZ IR

T IV =y LERH

Voo
\ 1ERK B2 BR

TIVI 2T LEEM
(o) $HRK (d) @R

K7 ZvHi745—424 7OHEREOKEEREK
Fig.7 Schematic illustration of the cross section of nickel filler type coatings.
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Abstract: In recent years, aluminum has been increasingly used for its recyclability and lightweight
in broad fields such as automobiles, buildings, and beverage cans, as a material of low environ-
mental impact. A variety of surface treatments are applied to these aluminum products for the pur-
pose of protection, design, and functionalization, increasing the importance of surface/interface
analysis techniques that grasp the surface profile and properties of aluminum materials. Referring
to the fact that there are a large number of reports on the surface analysis of aluminum materials,
this paper outlines the general analysis methods for the two categories of surface profile measure-
ment and chemical/structure analysis, presenting some case examples as well.
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Table 1 Characteristics of analysis technigues for surface profile.

e [ pu DEREE
B AR 3RTEE B P] BESE BIERRES & Prpea— KFHME
AFM  (RFEA5EMEE) 70— 7 [#Em] aJBE 100 um 5~10 um 0.05 nm 15 nm
LSM (& =EHEE) ¥ El=E:3:0 TIHE 0.5 mm 0.5 mmiTF 0.6 um 0.5 um
SEM (EZXEFIEMEE) | EFiR [FEEm) e] 10 um 1 nm 1 nm
SMLI (A&XTiHiEMEs) | Bt [FEiEm] TJHE 10 mm 0.5 mmiT 2~3nm 0.5 um
Stylus (fEtX) 70— 7 [#E] \] 25 mm (Z 1 >H#) 5 mm 0.1 um 0.3 um

THHEICIZ T, ST, 14~ TYEITACP (2
02t varyR)yyry—)LFIB RS+ E—2L
INTEIEEE) SHWSNTEY, YIRFET O E Jed
R Y)W EE SRR L2 ) B L 72

2-2. BIEEH

MRS D INT. L2 7V 3 = A RO %
SEM B L UT > 7 4 — 7 VBEMEC & ) 812 - Wll5E L7z,
R ZEGEERT 2 RS BB T, E, 7a—J 4
Y EMHEN D INTAAE D Bl 2 AT S B o I5E X
TV = A OERES AR LCO° FiI (A#R), 45°
T3ty (B#F) 3 & U890° 1) (CHR) 0 3f&iHT T17 72 - 726
K22 znEnOmEETORIMSEM %%, K312
7%—ﬁ»ﬁﬁﬁ;;é§ﬁ®7u774w%mﬁo
SEM{&TIE, FHEHEMIENS TV I =7 AROH
FER IR SN E TS X D Fr72lEls ail )
W37 5720, JEEALC L 0 MM OBT 2387 - T
Wb,

a7 F— VIS THE LF v — M TiE, A
BB LOUOBHIEHFMOEFHMZEIEY, CHIZME
HINEPTEE SN T D, TOXHIZ, ETaT ik
SEM{§ L a7 4 — B VA OWE % M A G HE 5

W& 0, REFARIEHE R LAY 222 IEAR LT
BT22ENTE S,

ASE (FEFEAEICO%)
BEp (EIEARIC45°%)
=1 BIEERR

Fig.1 Analysis points on the sample.

CEB (FEFEAMIZ90°)

3. PIVIZ LREDRS - EEMFT

3-1 REDKS - BEEITTE

R2\IREM RO TET, K41 ﬂ(%ﬁﬁ@f\
WP, RSB X OO IEE D O - &0
REM T 2R,

TN I =T ARMAAET A ICE O E 2 HE S
LTEL LTIREPMA (B 7a—7<xA4 207+ 54
H—), EDS (= )V F — Bl X #iotds), XPS (X##
HE T, ARS (F — 2 o BT854, SIMS (2
WA F VEBEGH) B EDVDH D, FBEHEE LTE—
DV xBETEMAES, ETF 2 FIHT 5 XPS (ESCA)
%8, nm A — ¥ — OREFMCTOFHIAURETH 5,

AZB (0°AM) BB (45° A1)

CHE (90° M)

F|g 2 SEM images of the surface of selected formed
product (point A, B and C in Fig. 1) .

RFARICEIE B A 7RECEIE

K3 REFE&EICHTIRERIR
Fig.3 Surface profiles of selected formed product.

14  Furukawa-Sky Review No.3 2007



IV ) LM OREH

x2 BRahAE
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Fig.6 Depth-profile analysis results using GDS of an
aluminum material having Zn containing coating.
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Effect of Pre-Aging on the Behavior in the Early Stage of Aging at High Temperatures for Al-Mg-Si Alloy

BHIEE B T=EE W EreKRK 1THf

Akira Hibino Makoto Saga Yukio Sasaki

FH EX

Masao Kikuchi

BIE Al-0.64%Mg-0.81%Si& 2 D= BARERMEHIC RIS FHEVOZEZEIAE, E
S[ERAE, REEEHREHFATSIVEBEFEMBEEZAVTHREL £, SREZFEERD
EEIIFMEBEDICL > TREEEINS, 9343 KEBDEETFMIFNTSE, FMF+
IZIGP. IV—hHlEh, ZOGP.IYV—13448 KEFNIERIC BFRTET %, TDFRER, 448 K
1.8 ksEBAERIEICIE, GP. IV -2 &R N HTEL, B HOMEBREIELL LY, B LREIX
NS B, —F, ¥343 KLULETFMIENT 2 &, FMEIhIC S HONPHE L, 448 KEE
BERIALIRIC & » Tl DEBE L ITHEE I TR S, KELESLAH»ESNB, LV -T,
Al-Mg-SIREEICEVWTAREZLZERMBEE 2T 120013, ZREMLEFOGP. IV -2
BREHNHITEENEETH S,

Abstract: Effect of pre-aging on the behavior in the early stage of aging at high temperatures for
Al-0.64%Mg-0.81%Si alloy has been studied by means of hardness measurement, electric resistiv-
ity measurement, differential scanning calorimetry and transmission electron microscopy. Pre-aging
temperature influenced the subsequent aging behavior at high temperatures. G.P. I zones were
formed during the pre-aging below about 343 K, which were stable and remained in the early stage
of the subsequent aging at 448 K. Therefore, G.P. I zones coexist with the 8~ phase in the alloy
aged at 448 K for 1.8 ks after pre-aged below about 343 K, and the distribution of the 8" phase is
sparse. This leads to decrease in hardness. On the other hand, nuclei of the 8” phase were direct-
ly formed during the pre-aging above 343 K. And the microstructure is fine and dense in the alloy
aged at 448 K for 1.8 ks after pre-aged above 343 K, which leads to the higher hardness. In order
to get higher paint bake hardenability for the Al-Mg-Si alloy, it is important to suppress the forma-
tion of G.P. I zones before the bake hardening treatment.

FAHE S LB 7200, HImEERD + SR BN LB (iR EEsh)
LWV Wb WD BRIV AT 2 Ll b,
AlFMgSiRA a4 “BESZEEIcE LTl hE T
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DEDRT A 7SIV E L L CEH SN HGI058E 2
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A H LT 5 2 s, BIEMIRIZIIIRE
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LR Z W LD 720 TH DV,

L L%d35, AFMgSIREER R T 1 /850 E LT
Mo ba, —ikiIZIE TARBIRE TlIZIT &
M, ORI LR1Z 443~ 453 KALE i B T E AT AL

CZ K OWMZED R SNTBY, GEHG° TSt
2 & o THIRFFRN R OTRERF TR E (BT 5 2 &8
MHNTWD2 -6, 12, HEIERT A /SR VHICS
CHEH SN T EFESIEE & TIETERFER OB OF)
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EEAIEOS NI WE W) DS L. HETIE, H
BHR T A XAV DBH &\ ) B O KR O
WFZE D 2 TV AHHD ~9, BREBEAEILEICBWTE
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3713 K& L7236 D448 K T18 ks ® BHALELFi % TP
TS OTARIERIRER 12 & 52 L2 R d

298 K P 3545, BHALBLET ORE S (37 i R R ieF
e & BIZEIY 2012% LT, BHAHERZOM 3T
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Table 1 Chemical composition of the alloy (mass%).
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Fig.1 Changes in the hardness with pre-aging time for the
alloy pre-aged at (a) 298 K, (b) 323 K, (c) 343 K,
(d) 373 K, before and after BH treatment (448 K,
1.8 ks) .
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Fig.2 Changes in the hardness with pre-aging
temperature for the alloy pre-aged for (a) 300 s,
(b) 3.6 ks and (c) 18 ks, before and after BH
treatment (448 K, 1.8 ks).
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Fig.3 Changes in electric resistivity for the alloy (a) pre-
aged at 298 K and 373 K, and (b) then post-aged at
448 K.
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Fig.4 DSC curves for the alloy pre-aged at 298 K, 323 K,
343 K, and 373 K respectively for 3.6 ks, (a) before
and (b) after BH treatment (heat up rate 20 K/min).
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Fig.5 TEM micrograph for the alloy pre-aged at 298 K,
323 K, 343 K and 373 K for 3.6 ks and then aged
at 448 K for 32.4 ks.
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Fig.6 Changes in the hardness with the aging time at
373 K for the alloy directly quenched to 373 K
and water-quenched at 277 K, before and after BH
treatment (448 K, 1.8 ks)
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Fig.7 Changes in the hardness with the aging time at
373 K for the alloy directly quenched to 373 K
and water-quenched at 277 K, before and after BH
treatment (448 K, 1.8 ks)
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Fig.8 DSC curves for the alloy naturally aged at 298 K for
180 s and 600 s, then pre-aged at 373K for 300s
and finally BH treated (448 K, 1.8 ks), (a) before
and (b) after BH treatment.
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Table 2 Effect of pre-aging temperature on the
precipitation behavior and bake hardening
property for Al-0.64%Mg-0.81%Si alloy.

Precipitate
Precipitate phases structure
. Bake
Pre-aging after BH hardena-
temperature bility
B” phase
As pre-aged After BH density
28l GP. I GP. I
N Low Small
323 K zone zone+ B
nucleus of . .
343 K " ,, " High Bi
B” + B B 8 g
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Improvement of Formability in Al-Mg-Si Alloy Sheets by Asymmetric Warm Rolling

NRRE O RIE Ml m=E 0O & ¥ F-— =Kk E#
Toshio Komatsubara Katumi Koyama Osamu Noguchi Yoichi Ueno Yoshiki Miki

BIE 7)WIZLaeROFEEA LS LS8, RERBEEREEICLZIESHBOUE £
Ko BENELE, ETELEDEFHEZRENLL CREARBRELZ 2R T I EICLVBRODELE
S ZXRAR L EAMESHBIYBEONL, ChEBRERHUIETIERKIMERLEIES
111})//NDARA DRI S Wi BEREREEM IIKTEDIEIRE LS T2 7+ — NE
RPN P BESEDTIVI Z) LEERICHENTHE LU 2, BE, B4 EDMFIFEILER
EERELEM CBESLEMIIIZERFTH > 7o

Abstract: To improve the formability of aluminum alloy sheets, texture control by asymmetric warm
rolling has been studied. Shear texture which is similar to the rolling texture of steel was devel-
oped by asymmetric warm rolling. After recrystallizing, a small amount of {111}//ND orientation
suitable for deep drawing was observed. The Lankford value and limiting drawing ratio of asym-
metric warm rolled sheets were higher than those of conventionally cold rolled sheets. Other prop-
erties such as strength and elongation of asymmetric warm rolled sheets were almost the same as

those of cold rolled sheets.
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Table 1 Specification of asymmetric warm rolling mill.
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Fig.1 Appearance of asymmetric warm rolling mill.
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Fig.2 Relationship between asymmetric ratio and shear
strain.
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Fig.4 Relationship between asymmetric ratio and rolling
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Fig.5 Relationship between asymmetric ratio and average
Lankford value.
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Table 2 Mechanical properties and formabilities of asymmetric warm rolled and cold rolled sheets.

EERE | EEEE | BE ?ﬁﬁf i (MPa) | 80 (%) i DR | TU 24>
sk 0 207 113 29 0.75
EE . 45° 221 108 32 1.53
. 200°C 200% 2.22 11.0
ERE® 90° 226 113 29 1.00
iE
i F1 224 111 30 1.20
e 0 233 121 30 0.81
| 45° 231 121 32 0.83
i 200°C 200% 2.16 10.0
EE® 90° 230 120 27 0.74
iE
i T 231 121 30 0.80
0 231 120 28 0.73
! 45° 230 118 29 0.50
RT =% 2.11 9.9
EiE = 90° 230 118 27 075
F1 230 119 28 0.62
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Development of a Simulation Model for Electromagnetic Stirring in Melting Furnace

=l - Al B

Koichi Takahashi Nobuhito Ishikawa
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Abstract: Electromagnetic stirrers (EMSs) are broadly used in aluminum melting and/or holding
furnaces to enhance the melting rate of scrap aluminum and mixing speed of molten aluminum.
In case an EMS is used for a long period of manufacturing, a decrease in the stirring effect is
sometimes observed, and one of the reasons is believed to be a penetration phenomenon of mol-
ten metal into the furnace lining. In this paper, a simulation model for electromagnetic analysis
of melting furnace and thermal fluid dynamic analysis of aluminum ingot melting was developed.
Results of electromagnetic field analysis showed that refractory brick, when penetrated by the
molten aluminum, shielded the alternating magnetic field. Thermal fluid dynamic analysis indi-
cated quantitatively a time delay in aluminum melting due to a decrease in the electromagnetic
stirring force caused by penetration of aluminum into the furnace lining.
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Fig.1 Wearing of refractory brick in the furnace bottom
during a long-period operation of EMS.
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Fig.3 Thermal fluid dynamic analysis model of the
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Table 1 Physical properties of 3004 alloy used in the

calculation.
Liquid Solid
phase phase
Density (kg/m3) 2300 2700
Thermal conductivity (W/m - C) 218 240
Specific heat (kJ/kg - C) 1.15 0.95
Electrical conductivity (S/m) 4.0x108 |2.4X107
Viscosity (Pa-s) 1.3 % 10-38
Volume expansion coefficient (1/°C) 1.0 X10-7
Latent heat (kJ/kg) 389
Liquidus temperature (C) 648
Solidus temperature ("C) 635
Magnetic permeability (H/m) 47 X 10-7
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Recrystallization Behavior of Al-Fe-Ni Alloy Fin Stock Manufactured by Twin-Roll
Continuous Casting

FE BEB neE % A& &l T2 K=
Akio Niikura Akira Kawahara Go Kimura Takeyoshi Doko

BIE BHEARTHRBOTMELTEDRTWS, WO—ILiEER (CCik) & HV /2 Al-Fe-Ni
REEDBREEEEHICOVWVTHRET 7%, CCEAERAVWRZ LICL-T, FEMHEE (DCE) &
gL T, BE, #zEE, A5MBOIO-JUa MEEIlBhAET MERETEIENTE
3, 2OIO—TY a3 MICENZERDI DI, A IMHFCH1T mmUEOBA BRI ERT
B32ETHD, DCEERVWTEET 3 &, BREAIFICE2HEMIERT » 5 DR FIEEZREE (PSN)
PIEEICAY), BRESMIEMMAELZ, ChIiCHULTCCEERVS L, B2 FRIERNRT
5 <, BRw, CARE, BBELEOREEY M M OBREPEL, HALKBRKIERL
F 7=, PREEESES50C, RIEEERS50% D CCHMTIE, EAMMNIAZ KL & VERN L BIER
HEC, MARRE B DOREK 200 um OBIERRI P ER L 720

Abstract: Factors controlling the recrystallization of a twin-roll continuous cast (CC) Al-Fe-Ni
alloy used in the fins of heat exchangers were investigated by analyzing the microstructure, grain
structure, texture, and electron backscattering patterns. CC Al-Fe-Ni alloy fin stocks have a high
specific strength, good thermal conductivity and good brazability in comparison with direct chill
(DC) cast materials. One of the reasons for good brazability is the formation of a coarse grain
structure after recrystallization during brazing process. Recrystallized grains larger than 1 mm are
formed in CC Al-Fe-Ni alloy, whereas the size of grains formed in DC cast Al-Fe-Ni alloy is less than
0.1 mm, so the recrystallization of CC Al-Fe-Ni alloy is less affected by particle stimulated nucle-
ation (PSN) than that of DC Al-Fe-Ni alloy. We found that nuclei of recrystallization seem to be
deformation band, share band and transition band without 2nd phase particles and initial grain
boundaries. The recrystallization of CC Al-Fe-Ni alloy through the intermediate annealing at
550°C and the cold-rolling to 50% reduction looks like continuous recrystallization.
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LZOMORE(Zu— 3 V) RWEIT 2720, 59 AN
BIEO AL BT, BRZRSR OERPE TN T
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EEEAWRAE& L LT, 5 9 M INEEE O FRs &
THATIHFEI R LR AERT S 2 2 /L Tw
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Z 2T, RifZETIE, CCH:%x V72 AlFe-NiRE4&D
PR BENCOWT, DCHiEE T WL ik L
T, FEMICHIZE 24T o 720

2. RBRAGE

RUTRTHEOE®ZFERICH Wz, CCHIZ, N
0 — )V 2 W TR S H96 mm O R 2 75 R
L7z DC#idEihi e it 572012, £BghEkez Hw»
THB 2R L 720 &Es (MCH) 1L, SRIgkEIC
IVEST0 mmOEEHREFRL, mWHlB L U9E
{LALER 2 47\, HRE 35 mm £ CHARMEEZ 1T 720 B

*1 HEM DS (mass%)

Table 1 Specimen composition (mass%).

Si Fe Ni Zn Zr Al
CC#t 0.5 1.6 1.1 0.5 0.05 | Bal.
MC #4 0.5 1.7 1.2 0.6 0.05 | Bal.

% 2 A M Nk

chPS S 300 ~ 600°C

" (®400°C3h
o ®550°C3h

ATEIEE
RISEIER

AEELE 120% @50%

R

1 HEMORETIE
Fig.1 Preparation process of specimens.
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L7z 2N HAEERS 2 600T I L 728 E 5 BRI
HBAL, 300~600CDFFEDIRE TR L, > 7
L7z IhH %, WEHE ~7 affkofig (K
BiE), EAAIETIEMSE (SEM) #l%2, # R TE T HEM
$5 (TEM) Bl LoH > FVIct L7z, $72, XAHE
Priz & A4S 5E &, EBSP % F W 726 i 5 40 A %
M EAT- 720
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H I BEST 2 O BB O IR RETT 1] (L-ST) Wit 2 SEM #1142
L7k REB217 . CCMIZ, 1 um LUT OB 72 &
WD L T b, E72, MBWOTZRS EIRT
HhHo T LT, MCHIZEES pmPl DR
TR BB AR S 5o CCHMIZIZZ D X9 kK
B S v, CCHMTIE, HrfHBEST % 400T
AHE50TCIZWIMSE 5 &, G T2 »Ic k&L
o572,

X 3 12 b o BRSO TEM B HE R E2 7R T,
CCH L, wMBESL400C B L UB50C £ 12, 1 umh
ToO&EMALEW AN G H L Twb, [ BES
550C @ 5 A5 B B8 400C & ) LAY ORFEH R =
KEPoTze THITH LT, MCHIE, HHIBES400T
E550C &£ I21 um L F LA DIEE 12D o 72,

st
400°C

st
550°C

cc#t MC#t RD

2 rhEE#EORERID SEMEIE

Fig.2 SEM microstructures of Al-Fe-Ni alloy after
intermediate annealing at 400°C and 550°C in
transverse section.
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Ik L CE o ENE, 77 L A v R
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r ] JBE 0 1% D A S ORL A A 2 B EE L 7o R 2 R4 1R
o 400 IZANE L 72 CCMH T IE T AE i L 72 b HE #H K
EHMEREL T2 DI L, 550C 2Nk L 72 CC ML Ff
mm 234 U 50 mm P E MUK Zf SR A3 A Bl L 720 MC
Fix, 100 um LLT O 246 Sk T - 72

3.2. A3 mMEFDOE v H— XWE

] BE ST 2 12 20% & 50 % DI HE =S Ty [ R BE L
7ZRE R, B ) WINE OFTE OB T i L7z

S
400°C
rfE S
550
co#t MCH RD
3 DRSS OFERDO TEMEER

Fig.3 TEM microstructures of Al-Fe-Ni alloy after
intermediate annealing at 400°C and 550°C in
normal section.
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DMK AE SRR L7z i EIER % 50% 125 O
72 M BESE 400C O CCHTUE, Kb FED Y 1 mm FERE
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400C

g
550°C

MCH " RD

4 AEEHER ORI O IR MR AR

Fig.4 Optical microstructures of Al-Fe-Ni alloy after
intermediate annealing at 400°C and 550°C in
normal section.
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Fig.5 Microvickers hardness of Al-Fe-Ni alloy after cold-rolling (20% and 50%) and final heating up to 600°C.
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st 400°CH

HhfELEsE  550°CH

RIEEEER 20%

RIEELE 20% 50%

-3 o, TS T R T e h ¥

X6 CCHMDFERE S 5 [HHEHINEAKDE SRR

Fig.6 Optical micrographs of CC Al-Fe-Ni alloy as-rolled and heated at 400°C through intermediate annealing at 550°C in
normal section. Final cold reduction ratios are 20% and 50%.

LSt 400°CH

RS 550°CH

RIELER 20% 50%
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X7 MCM@?M <‘: kel 1‘J‘7FHJ='|7JD§%H10)%=.HH*_L%E#€E

— RD

Fig.7 Optical micrographs of MC Al-Fe-Ni alloy as-rolled and heated at 400°C through intermediate annealing at 550°C in
normal section. Final cold reduction ratios are 20% and 50%.
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Fig.8 Relationship between grain size and final cold
reduction ratio in Al-Fe-Ni alloy heated at 400°C
thorough intermediate annealing at 400°C and

550C.
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Fig.10 Backscattering electron micrograph of Al-Fe-
Ni alloy heated at 300°C through intermediate
annealing at 550°C and final cold reduction at 50%.
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Fig.9 Particle size distribution of Al-Fe-Ni alloy through intermediate annealing at 400°C and 550°C.
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Fig.11 {111} X-ray pole figures of CC Al-Fe-Ni alloy as-rolled and heated at 400°C. Intermediate annealing: 400°C and 550°C.

Final reduction ratio: 50% and 20%.
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Fig.12 {111} X-ray pole figures of Al-Fe-Ni alloy as-rolled and heated at 400°C. Intermediate annealing: 400°C and 550°C,

Final reduction ratio: 50% and 20%.
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Fig.13 EBSP maps and {111} pole figures generated
from the EBSP map in CC Al-Fe-Ni alloy as-rolled
and heated at 400°C after intermediate annealing
at 550°C and final cold-rolling to 50% reduction.
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Fig.14 Misorientation angles determined from the EBSP
maps in Fig.13.
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Amenity-enhancing Pre-coated Aluminum Fin Stock with Unpleasant Odor
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Fig.1 Schematic illustration of unpleasant odor
generation in conventional pre-coated fin stock.
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Fig.2 Schematic illustration of unpleasant odor absorption
in amenity-enhancing pre-coated aluminum fin stock.
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Fig.3 Structure of amenity-enhancing pre-coated
aluminum fin stock.
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Fig.4 Results of odor resistance test
(Formaldehyde absorption test).
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(Ammonia absorption test).
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High-Machinability Pb-Free Aluminum Alloy with Superior Hot-Shortness
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Thick Plate of Aluminum Alloys for Aircraft
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Table 1 Certification aquisition of Fukui Works.

22 1E ST

2024 AMS-QQ-A-250/4

2024C AMS-QQ-A-2505

7050 AMS4050

7075 AMS-QQ-A-250/12

7475 AMS4202
AMS2750

L2 AMS2772

B IR SZ(?C:;D 2154

FOEL, FRICEREE B X ORI E A5 5 7050 &b O
BEBWMO R LT L7z MHIHIIBNTY, 2
D 7050 & &b 2§ > 5 HEIE £ TO—HARE 21T 9 X
<, BAHFEICIDMATE L Lze ZOGEIIHIME
RSB A LR T W2 OFILIR, SR o)
KOERTTEREDE L ST RLEZMAER, 20024
WCEINBEAR A = — ICEEMOMAZRIAL £ L7z, F
72, 2004421203 F T OWIERX = = THH R ¥ NV
TATHPOOREZIIFEUMAAZHGL TV,

50 Furukawa-Sky Review No.3 2007



22 A E AR A

3. 45

(1) &=+t
fLZeRRIIMZErE & L CotREB X OB O & iR
Fh720, BRDPERSNET, 22T, 7ThVI=vY
LAEEORTHEHMIIC LY BWHRELTE 5 2000% 8
FOT000 R EENHCLINE T, BRAIRKIZIZ2024 4
EORMICHALR % 7 T v FL722024CEEMAS, B#l
BERERL S 5512127050 R° T4 & &N FICH s
TWE T, Hlz1X2024CEEWOEMIZAR) v ¥ 2T
WX gL LS, RERERZ & ofzio
MR SNTWE T, 7050848 L7475 6 41
Bit8 OB EZIZ Lo, WAWALRSHFTRASLTY
T3, SOICFHEREICBW T, H2A a7 v F Ok
WELS 78 & LT2000 REEEH SN TV E T,

INLDOEEIFIEDLNBMIEfEd 2 L I2X ) E
RENTFRED L OZFOMOREE 2724 & ) 12 iE S
nEd,

(2) BkS:E

L) —RBOREEF~OIEA S, BRI 2 Tt
SIS B A RS e & OBE S A e T
LUENH) ET TD0, HETRICBITAHEL
TSR, T4y ) v EEAII LS, BULE TR
IZBWCiE, BN IREREEEDOF = v 7 2179 %
E EREOBREAEETLOOEREToTED,
BEHAINZ- 70X AL - Tl B S 7z 8 E5REE R
B, B, KleiBiz oM a 11w oM
BafRiE L TWE T,

(3) s E D45

—REI TV I = AEE L Bl ) UM ICHW S
N5 FRLOBIELA 4\ IZBERAL - BEA, RIS
#, BRI O TEPLETT, RHFLHTIE2E
DEEAIFEAH L, wAWEL27 mm, HAWNE3000 mm
T COERDBERACLE - BEANDTFETT, B2D2
FHE AN L2006 45 1 H 2 5 BB & B4R L 72 #r§i 3k fiv ©
o 72, WAL & L CIIHEFEE 207 0> 24 LT E
e ELICRBIRTENRAXT—DA MLy F ¥ —
EEEALCBY, fzEi & L CENRRORBIENR
DEFENUHETY . & HITBERIEGBLEETREL, #
FEHKRICERT 2 R0 7 1 4 EOPIERRIGA 2 WIER
THHI E2FRAELTHED £95

NS OISR L2 Nadcap slEDR R L% - T
B, HAmLWEHMTbRLTWE T,

4. REVAX

ALZERAMEHNL, L DIEC, MEOBmVERGIKD 5

2 25BAWRF
Fig.2 No.2 guenching furnace.

3 ZhLyFv—
Fig.3 Stretcher.

%2 REWEZY 1 X
Table 2 Size of typical products.

a4 - Ejl £ERHY 1 X (mm)
2024C-T3 5 X 2390 X 12000
7050-T7451 127 X 1219 X 3658
7475-T7351 102 X 1219 X 3658

NCnFE 3, WS RER R AMED LR 4 it
g2DLBYTT,

5. HUIC

ERAATE SN TOLHFHETIIERHE LTI
Rz ESE27050 8 &DHEENHL > TE T
To BHTHREIMA - — % EDTRITGLE, LD
R E TR e MR 2 RN KL S 57 AFZERISE
O THET,

BEVEDHESE

FeAhi B
T101-8970 HEHTACHXAb 4 T H 14 %15
FEER UDX 12K
TEL: (03) 52953781 FAX: (03) 5295-3761

Furukawa-Sky Review No.3 2007 51



™ an 8 9T

RFID &%t [N"CH2 T 7> 77|

Antenna for IC Tag in RFID (Radio Frequency Identification) System
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Fig. 1 Antenna for IC tag.
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Table 1 Specification of antennas for IC tag.
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Fig.2 Production process for antenna.
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Fig.3 Copper IC tag.

LA R—IVTLTF

K4 [7II=ZJLBUHFICZY]
Fig.4 Aluminum IC tag.

6. BHUIC

BHARAER > CE RPN, a—7 41 > 7 - FHhl
By, Mia$dal, = v F > 78y, FEEESdah e &
RFID v A7 AR O—FH 2z Ho T 2 & & fln
E3Eae

BHDOIICY FTHT 7+ IOTHEG 2 BRELLTH
D Ed,

BEVEHERE

HABERASHT HEER
T 102:0076  HRUEBT-FCH X FLAFNT 6 75 4 2 5
r—=~v MAFAV N
TEL: (03) 5212-1753 FAX: (03) 5212-1847

Furukawa-Sky Review No.3 2007 53



FIWVIZLDBREDEIEHL D2

The Fundamentals of Corrosion of Aluminum I

25

Yoichi Kojima
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Fig.1 Chloride concentration dependence of the pitting

potential and crevice corrosion potential for
aluminum alloy and stainless steel.
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Fig.2 Typical anodic and cathodic polarization curves
obtained for 99% aluminum alloy in 5% aqueous
solution of NaCl (a), and schematic illustration
of internal polarization curve for each anodic and
cathodic reaction (b).
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Fig.3 Schematic illustration for self-catalytic growth of
pitting corrosion.
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Fig.4 Corrosion current obtained from single corrosion
pit and shematic illustration for hydrogen bubble
generation from the corrosion pit.
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Furukawa-Sky Techno Co., Ltd.
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Fig.1 Sales volume of Furukawa-Sky Techno.
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Fig.2 Aluminum cover for water filtration plants.
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Fig.3 Aluminum alloy parabolic antenna.
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Frukawa-Sky Technical Research Center Integrated into a New Building
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