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Aluminum Foil for Lithium-lon Battery
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Koichi Ashizawa Kenji Yamamoto

BE UFILAACEBOEEESHICIERENEEREFL, EREEEEME ICHIGT 52%E
WH3N, TOMBELTRTIVIZILEIHE-—B_THIMBICKDIMBEFEELLEV., 7
E:ﬁA%tmiﬁL&MﬂﬁU?ﬁAf#>%%®%&Mﬂrﬁﬁ7%tﬂmuomfﬁﬁbto
F1ly, EBESEKELTTLIZILBEEAVWEBRICE)FILI AL R—TLENWZETH
60U?ﬁA{#/#b—7¢5t7ws:ﬁA%#%ka$%%tbf@% EERSHL R
5, PIWVIZGLBFRREUFILAF LA R=TLXTVEETHZ Y, EREEFE L TEHI N
BEMBEHTIE R—TLEV, F2RMEMIPENIETHD, TNIFTILI ZY LOKREIFERE L
BREICEECEDLDN TWEY, BHATEIRBORERFICTIVI Z 7 LEREAICE 5 ICHEMED
BWTUETILI ZILPHREINDZ EICH D, FEIETILIZILERABICESUENI HD2ET
Hb, BEUHNHBEHICIRAXMBRE b RIVDRIN H 2D, KERIPERFIEELEEEE T
DREENTIVI Z I LERAICEETDZZEICH B,

Abstract : Aluminum foil is the one and only, irreplaceable material for the positive electrode col-
lector of lithium-ion batteries, where it serves to retain positive electrode active materials and to
supply electric current to the positive electrode materials. This article describes the reasons why
this familiar material of aluminum foil can be used as a constituting material of lithium-ion batter-
ies. Firstly, an aluminum foil is never doped with lithium ions when used as a positive electrode
collector. If it were doped, it would become too brittle to function as a current collector. Although
aluminum itself allows easy doping with lithium ions, it is never doped in the potential range in
use as a positive electrode collector. Second, aluminum is corrosion-resistant. While the surface
of aluminum is covered with a corrosion-resistant film of natural oxide, an aluminum fluoride of
higher corrosion resistance is additionally formed during the time of the first battery charging.
Third, the surface of an aluminum foil is electrically conductive. This means that, whether the
electric conductivity is attributable to the theory of surface defect or to the theory of tunneling
effect, there exists on the surface of an aluminum foil a film having characteristics capable of
supplying a large electric current.
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Fig.1 Structure of LIB.
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Fig.3 Cell and circuit in doping experiment.
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Table 1 Characteristics and uses of aluminum alloy foils for lithium-ion batteries.
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1100 FET7IIZT L 0.3 % Si + 0.6 % Fe 59.5 SR, S REA (FEEN)
3003 Al-Mn 1.0 % Mn 48.5 =R REA (FEEMN)
8021 Al-Fe 1.5 % Fe 59.0 ST REA (FEEMN)
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Effects of Resin Type and Graphite in Coating Films on the Heat Radiating Properties of
Pre-Coated Aluminum Sheets

AT E R

Toshiki Maezono

mE LEX

Masatsugu Saito

BIE EFEFHSO/NESLIUSMRIEICHVRBEIRIICE > TETWS, JOREZHE
REB1DDHEELT, TLA-FFPIIZTLMMERINTWS, BEBFNMNEER L LEER
PHBHRRFLEHMAMEERT I ERMONTVS, L LED S, ZEROHEECEERINHD
FERIIEATIHREEDHEV, LAEP-T, B4R TLI— MOBBIFEICRITTEEROBEES
SVTIT7714 bORBICOVWTHMICIHEL 2o ZEPOBIEDILFIBIE & PR IERE
AR HBEEZON, BHIS, XTILEBIATERFRYIITIVOBFRNIRIFTH - 7o
T2774 FRIFIMRDIKERA45~142 ymDLEWEE THHELE LS5 Z EPFIRET, IS,
FHERETOMMDERTZ 774 bERMT B EP B THAHIEERH L 1

Abstract ! In recent years, as electronic equipment become more compact providing higher perfor-
mance, the problem of heat is becoming acute. As a way to solve this problem, use of pre-coated
aluminum sheets is drawing attention. It is known that a coating film containing black additives
has relatively good thermal radiation. However, detailed reports on the effects of resin type and
black additives in coating films are few. Therefore, we studied in detail the effects of resin type
and graphite in coating films on the heat radiating properties of pre-coated aluminum sheets. In
this study, we found that the chemical structure of the resin in coating films is closely related with
the spectral emissivity. In particular, the emissivity of polyester cured by melamine is good. It is
possible for graphite to improve the emissivity over a wide wavelength range of 4.5-14.2 um. It
was also found that an average particle size of 7.0 um of amorphous graphite is especially effec-
tive.
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M % &4 LT WA OB IR O By
DE R EIZHT 23 v,

KTz, BETOBRBLU I 774 bERER
DMBIFENDO LA WMICT L2 L2 HE LT, B
WM % A L wis, BEROBIEME, BEog
OB LOZOEHICOWTHET L. 72, BEaEmm
WThrr777 74 MM E, €OFERE
FEE B X OVRINEAS 7 L 3 — M OB KI5
BB LN ZOERIZOWTHE L 72,

2. RBRAGE

2.1 HHEM

AN OERFNEEZ R, EMERLTIVI =7 LK
(21, ARE06 mm D A5052-H34 % ] L 720 BREERETAL
BELT, 87 IVH) RBIEEE A CBE L% b
ABRZ O XA — MEEZAWTLBLE L L 72 70 X —
b RZREEE 30 £ 5 mg/m2 (&8 27 1 AHEE) L 2 5 X
INTHREEL 72,

KIZ, VAR B A— MLUBRZELZT VI =T LK
ORI, BUIRTHI—T AV IHHTHOONL K
TR R OBE A GZREEIE 5520 pm & %5 L9 (12
IN— T — 5 THAT LR, BEAHTIRED S TR Y T
AT VAR E TARF BIRIZ508 K, 5o FAERIE
533K & %% £ 9 lCENENBEAHT 72 IR & et & L
2o T2, BHTRVIATIVA(RAT I VHES A T)

S ZH O IETE

Table 1 Resin type of the coating material.

Resin No. Resin type
1 Polyester A (Melamine curing type)
2 Polyester B (Isocyanate curing type)
3 Epoxy
4 70% Polyvinylidene fluoride (the remainder acrylic)
5 10% Polyvinylidene fluoride (the remainder acrylic)

WZOWTIIIE Ty (77 A OB G %
T2OR2ITRTBNG Ty DR 7% % BF % ¥R B IEE S 28
20 um & R HHGEAM B ER L 72, 512, BATRY T
ATNVA (AT IVEES A T)IZOWTIREBEEDOH
BIZOWTIRES§ 5 72 OB FIE S A35 um & 10 um
& 70 B QAR L 72,

K2, WEBMERORNCHL 757714 ORI
DWTHET 5720, Mo FRI)ZAT VA (XTI
ZES A7) ISR L TRIIR TR AL L OHEO
Bb75 774 %0~18 mass% il L7-&E %5
BREE 2510 ym &% b X ) 1IN —0—% TEA L
BEHT -8 A kb & Les B, 79774 b
HIZ oW TE HIRESS (amorphous  graphite @ BB D%
ANERTT, AMBUE IR F 73 B, SIS (flake
graphite : BRSO —Fl, YHEAE W O B85 T,
b — MM 7 BN & Fv 7z F72, FIRETO um D
77774 FONBIOSEMG AR IZRT, LIK7 T

®2 EATFRUIXTIVADHIEET,
Table 2 Resin 7 of Polyester A.

Resin No. R_egin T
(Glass transition temperature)
6 268 K
7 293 K
1 303 K
8 333K

*3 JZ 774 NOFEREEFIRE
Table 3 Type and average particle size of graphite.

Graphite No. Type Average particle size
1 Amorphous 2.0um
2 Amorphous 3.5um
3 Amorphous 7.0 um
4 Flake 7.0um

Amorphous graphite
. T

Flake graphite

t

1 75774 FOSNESEMIG (FHFIE 7.0 um)
Fig.1 SEM image of the graphite. (Average particle size:
7.0 um)
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Emissivity
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Polyester A
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70%PVDF

Resin type
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Fig.2 Effect of resin type on emissivity.
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321 XRT 7 714 POFHHRRELEFTMEOHZE

K5I KR R T 7 7 4 b OFIHRE L
WMEOHEZRT, LR T 7 74 N OFHRAZFIH
P63, 7777 A MRNINE68~9.1 mass%  TIZiR
I OINCHE > THRESFRIEE & 2 EE 2RO b
720 TNULEMRIML 72356, BURHEIE RT3 2 @l
RO LNz Tz, BHRICRIFTERTF 774 b
OFIREOEE I um A+ —FIZBWTIhsnwz &
RO BTz,

0.8
<O 0
0.7
2
=
3
S
L
0.6
0.5 ! ! ! !
250 270 290 310 330 350

Glass transition temperature, T (K)

3 WHERICRIITHEIET,OFE (BiEE S5 FFR
JIZFILA)

Fig.3 Effect of resin 7 on emissivity. (Resin type:
Polyester A)
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Fig.4 Effect of film thickness on emissivity. (Resin type:
Polyester A)
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Fig.5 Effect of average particle size and addition of the
amorphous graphite on emissivity.
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Fig.6 Effect of graphite type and addition on emissivity.
(Average particle size: 7.0 um)
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Fig.7 Effect of resin type on spectral emissivity.
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Fig.8 Effect of resin 7z on spectral emissivity. (Resin
type: Polyester A)
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Fig.9 Effect of film thickness on spectral emissivity.
(Resin type: Polyester A)
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Fig.10 Infrared spectrum of polyester A.
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Fig.11 Effect of amorphous graphite addition on spectral
emissivity. (Average particle size: 7.0 um)
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Fig.12 Effect of average particle size of the amorphous
graphite on spectral emissivity. (Addition:
9.1mass%)
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Aging Phenomena after Brazing of Mg-Containing Al Alloys for Heat Exchangers

TE M ®wAk &0 HE BB BFR #F—BB
Makoto Ando Yoshikazu Suzuki Akio Niikura Yoichiro Bekki

BE JVEOMgzECHTHBAAI-MNREED S D MMBABROBFNEE ZRET L2 MgH LU
CURIEDEL 3 A-MNREE % 5 5 FHIEICAHL § 5 600°COMEDE, 200°C/min DAHNI H#
L, EREHLVOCICTREFL =, ZDOHFER, AlI-0.5Si-0.2Fe-0.15Cu-1.1Mn-0.3Mg &% 14 90°C
TO0 HEMRIF T B L BERIERILIC & > TMAH S D (FIEFEDIFICE THEML, MgE/ld CuDR
MNE%0.5% (B €2 ERFRIEILIE S SICHERTHENBASPICE 572, TEMBLUDSC %
BWaathic k), BEEE(EIEMg-Si £7/213 AI-Mg-Si-CuZ7 7 X2 hWERT 22 EICEDHD EH
EI N7z,

Abstract : Aging behavior of Al-Mn based alloys containing small amount of Mg was investigated.
Al-Mn based alloys containing different amounts of Mg and Cu were heated to 600°C followed
by cooling at the rate of 200°C/min, which simulated the heating pattern of brazing. After this,
they were kept at room temperature and 90°C for 1 to 90days. As a result, it was revealed that
the strength of the Al-0.5Si-0.2Fe-0.15Cu-1.1Mn-0.3Mg (mass %) alloy increased with time. The
alloy aged for 90 days showed about three times higher yield strength than the alloy aged for
1day. This means that age hardening at 90°C after brazing is highly effective in strengthening the
heat exchanger materials containing Mg. The other alloys which contain higher amounts of Mg or
Cu showed larger age hardening. By means of TEM and DSC analysis, it was estimated that the
aging precipitates were clusters of Mg-Si or Al-Mg-Si-Cu.

1. HL®IC ML726475, HikB L OSSR OHAREICB VT
ED L) BRRIBEE R R T NI O WTIEHL IR 5T
TV L= O HEHE SRR IZIE, A3003 7 W,
WIZTAEEIIRESINDA-MnAEEOERIC Z TR IZBWTIF AS003 G &I Mg 2 RN L 72
A0S T IV I =2 LEER EDAISIREEE 7 T v F MEZVER L, 29 sz omER bz A L7z, &
L7z7 L= 07y = IR HWBEN TS, T4, B, DIIMNMBEB L2 Ty FED S OILEILHO
Bafbx E2BME LT, EHEETM CTH LT 2 —TH WEEBRIY 720, HEM IO DOROXT M2 H
DEWLDERDEHE > TBY, ZTNEERT L7012 Wizo BERTOIREIX T VT — & OMHBREICH YT S
IR OFREE N LSRR &7 5T D, 0T & L, BIMFRIOMERE B L TR L7,
TL=V YTy — FOLMIZMgBHFIET S L, 59
MBI AR L S, MgSior iz & » TKRIREZA o EEAHE
FERELANER CT& B D, Mgld» ) iR &tk 7
Ty 7 ALFIELTA I EEIRT S/ 5205, AT RIWCERBRICH WA € o b =M K 2R 735
Mg 2B L7ME DT T v 7 AL A5 ) FESRES 0.15Cu-0Mg & 4:1E A3003 D 7 HRE i O v T Si % 5
NTWw32, L2rLIDL) % Al-MnAEEIC Mg &R WIZ, FeZKoIZFEE L2 D TH D, 015Cu-03Mg
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DFMLIR (600CT IZINER) & Hi L 720 A ) FHIMEE O A
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BWTREEL, 1HR, 7H#%, 14H%, 30H#%, 90H%
ZHIRBRERIZHE L7z BIREBRIIAE SIEEES0 mm, 7
o2~y FAE—F10 mm/min Tf77% - 72 90C T90
HIEER) L 72 EHZ DWW, Al 40C /min @ DSC I
LB ZAT R o 720 EEITTHRE D HTITIZZ IR
MaEH, 10gxlY ) 7/ —VERBTT VI =
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Table 1 Chemical composition of laboratory-made alloys
(mass %) .

Si Fe Cu Mn Mg Al
0.15Cu-0Mg 052 | 0.17 | 0.15 | 1.2 Tr. Bal.
0.15Cu-0.3Mg | 050 | 0.17 | 0.15 | 1.1 | 0.27 | Bal.
0.15Cu-0.5Mg | 0.50 | 0.17 | 0.15 1.1 0.48 | Bal.
0.5Cu-0.3Mg 0.51 | 0.17 | 052 | 1.2 | 0.28 | Bal.
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BoONTWEEEZOND, MgilvilE % 05% 12350 L
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WML 728 8 I EIRRER T b i o823 i 6 17z,
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F05Cu-03Mg A 4 % 90C TI0H K% L7212 DSC
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015Cu-OMg & &I BV CIEWERREEEH DO Y — 7 HR 5
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7oA IR DY EE L 2B ISR 572 D e EZ S
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Fig.1 Yield strength vs. aging time curves of the alloys having varying Mg contents, aged at RT- (a) and 90°C- (b) after brazing.
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BBV TOEHHBEEOKTICE b4 ) B OIM
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0.5Cu-0.3Mg (22 T EIHEE AT 200C /min DH5 4 &
50C/min D56 & © 90 H FER) % Ot ) #1220 MPaft
FECH O, HHRE OB LD R W L5505,

CORREZFRD 7280, 59 FFNE% 90 H EmIER) L
Ty IV ERHGT o = VBRI CHEESIE E 5
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HHEE O NTT SSIOEE & 3D 73 { 7 o T 5 fE 1]
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K2 (a)EBHLU()OCICH T BEIFOMAEILICKITT CURIMEDTE
Fig.2 Yield strength vs. aging time curves of the alloys having varying Cu contents, aged at RT- (a) and 90°C- (b) after brazing.
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Fig.3 DSC curves of the alloys aged for 90 days at 90°C.
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Fig.4 Transmission electron micrographs of the
0.15Cu-0.3Mg alloy aged for 90days at 90°C.
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Fig.5 Yield strength- (a) and tensile strength- (b) of the alloys aged for 90 days at 90°C.
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Yield strength vs. aging time curves of the
0.15Cu-0.3Mg- (a), 0.15Cu-0.5Mg- (b) and
0.5Cu-0.3Mg- (c) alloys. The cooling rate after
brazing is 200°C/min and 50°C/min.
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Fig.7 Compositions of solid solute Si. The cooling rate
after brazing is 200°C/min or 50°C/min.
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Fig.8 Transmission electron micrographs of the 0.15Cu-0.3Mg alloy aged for 7days at 180°C- (a) and an EDS spectrum
obtained from the needle-shaped precipitate indicated by the allow- (b) .
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Fig.9 (a) Transmission electron micrographs of the
0.5Cu-0.3Mg alloy aged for 7days at 180°C.
(b) An EDS spectra obtained from the needle-
shaped precipitate and matrix.
(c) Indicated by the allow, respectively.
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Slow Strain Rate Tensile Properties of Aluminum Alloys under Controlled Experimental Humidity

—8 ¥E7 Ml mE
Koji Ichitani Katsumi Koyama
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Abstract : Development of fuel-cell-powered cars is underway worldwide to reduce the emission
of green house gases. Aluminum alloys are strong candidate materials for the liner of high pres-
sure hydrogen gas tanks for fuel-cell-powered cars, and their application is expected to expand to
other parts used in a hydrogen atmosphere. Although it is known that aluminum alloys generally
have better hydrogen embrittlement (HE) resistance than steel materials, adoption of a proper alu-
minum alloy is necessary for its safe use under high-pressure hydrogen gas environments. In the
present study, with a view to evaluating inherent HE characters of Al-Mn, Al-Cu, Al-Cu-Mg and
Al-Zn-Mg alloy systems, several binary and ternary aluminum alloys were subjected to slow strain
rate tensile tests under controlled experimental humidity to evaluate their hydrogen embrittlement
sensitivity quantitatively.
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Fig.2 Schematic diagram of a specimen surface during SSRT tests under controlled experimental humidity.
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Table 1 Chemical composition (mass%) of the alloys.

Alloy ID | Alloy System | Mn Cu Zn Mg Fe Si Ti Al Stzﬂgsrd
Al-Mn Al-Mn 1.20 0.00 0.00 0.00 0.06 0.03 0.01 bal 3003
Low-Cu Al-Cu 0.00 2.46 0.00 0.00 0.06 0.03 0.01 bal 2090
High-Cu Al-Cu 0.00 4.53 0.00 0.00 0.07 0.03 0.01 bal 2025
Low-Cu-Mg Al-Cu-Mg 0.00 452 0.00 0.48 0.07 0.03 0.01 bal 2014
High-Cu-Mg | Al-Cu-Mg 0.00 4.50 0.00 1.48 0.06 0.03 0.01 bal 2024
Low-Zn-Mg Al-Zn-Mg 0.00 0.00 4.19 1.46 0.06 0.02 0.01 bal 7NO1
High-Zn-Mg Al-Zn-Mg 0.00 0.00 5.57 2.48 0.06 0.02 0.01 bal 7075

xR2 HEM DEANIBE
Table 2 Heat treatment conditions for the alloys.
Alloy ID Homogenization Solution heat treatment Aging
Al-Mn 550°C x 10 hour 500°C x 1 min? -
Low-Cu 480°C x 12 hour 500°C x 1 hour 190°C x 36 hour
High-Cu 480°C x 12 hour 500°C x 1 hour 190°C x 36 hour
Low-Cu-Mg 480°C x 12 hour 500°C x 5 min 175°C x 24 hour
High-Cu-Mg 480°C x 12 hour 495°C x 30 min 190°C x 8 hour
Low-Zn-Mg 450°C x 12 hour 480°C x 30 min 120°C x 48 hour
High-Zn-Mg 450°C x 12 hour 480°C x 5 min 120°C x 48 hour
1) An annealing treatment for Al-Mn.
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Fig.4 Optical micrographs of the alloys.
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Table 3 Grain sizes evaluated as the mean-linear-intercept lengths of alloys after heat treatment and their mechanical properties.

Alloy ID Grain Size, um Mechanical Properties

' TS (MPa) YS (MPa) EL (%)
Al-Mn 15 105 43 42
Low-Cu 32 213 118 14
High-Cu 31 307 203 13
Low-Cu-Mg 30 366 306 9.6
High-Cu-Mg 28 479 424 7.2
Low-Zn-Mg 39 362 312 15
High-Zn-Mg 62 479 444 11

23  Furukawa-Sky Review No.5 2009



REREFEEIPICHIZTIIZILEEDEROT HFRESIRY BN

6 (d) TRIILKIGD & 9 Zoil A S EN VIR AT K & DB EETORRLFEEINAA T, xR R R
nNTHBY, ZORMNIIEG6 (e) TRT & 9 ZRIEMWN 2 ALA PR T, DNGH ERIERIZT 1~ T IV DT
T A Y TIVIEEPTER SN T 5%, X6 (d) 12738 L7k RS IEEREIE T S Z LIS X DI E N O & IR
SRR ENOFRECEHT L&, 222714 7R HZENTEDL, 2D EMDE, Low-Zn-Mg ® RHI0%
EOWEVER 2B BRI ERO ST, FEEITIE MRy 72 R F FTOMPDETORERIZOWTIE, FEfOAl-Zn-Mg
NTHo7zDITR L, K6 (e) 1R L7z EBRH Nl 7 1 FRDOE LD TIT DN IREHIHZ S TOSSRT
VT VEEEIIDNG H T S L7z (K6 (c)) & 13T AEBIZOWTOBRD 04 L FMERIZ, KERIIZX
FEDOIRTH o720 T DX 9 2 FTBHTO AR 7 HL O LA ST T EERRIC, High-Zn-Mglid,
MRS 5 & O RN e BT E, R IRH AR RHI0% BV TIEKT (D) IR T L 912, HIDIZIT
I COSSRT #ERF I 2 1R IRT X H 12, BIE EMIZBWT, Low-Zn-MgHE&nRKBH TR Sz
I FRER T F T L 72K E O — SRR AR LD LR L LI iR A HEI S S, THds
A L7ZRRICPIIAIERL L T &, KRR DS kB A HBA DT ) PEMEA S LV D KRERALE D
DNG
RH90%
120 400
100
E g‘?_ 300
s ® s
o 60 » 200
¢ w0 g ™
@ “ 100
20
0 8 0 3 4
Displacement (mm) Displacement (mm)
(a) Al-Mn (b) Al-Cu series alloy
500 r 500
3 400 | High-Cu-Mg 5 400 |
Z 300} 2 300} T
7 Low-Cu-Meg % Low—fa—Mg
S 200t S 200}
» 17
100 | 100 |
0 - - 0 : :
0 1 2 3 0 1 2 3
Displacement (mm) Displacement (mm)
(c) Al-Cu-Mg series alloy (d) Al-Zn-Mg series alloy

5 JEEHMEESFOSSRTHERIC L - THES hZlcHER AR
Fig.5 Stress-displacement curves for SSRT tests of the alloys under controlled experimental humidity.
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Table 4 Mechanical properties and HES parameters obtained from the SSRT tests. Each numerical value is an average of two
SSRT test results under experimental condition.

Mechanical Properties
Alloy ID TS (MPa) YS (MPa) EL (%) HES Parameter
DNG RH90% DNG RH90% DNG RH90%
Al-Mn 95 94 44 61 441 49.8 -0.13
Low-Cu 222 221 127 131 25.4 27.1 -0.06
High-Cu 298 290 200 190 18.9 17.8 0.06
Low-Cu-Mg 359 359 310 309 14.5 12.9 0.11
High-Cu-Mg 468 468 423 426 10.8 10.6 0.02
Low-Zn-Mg 350 335 308 306 19.4 9.0 0.54
High-Zn-Mg 465 441 434 420 8.0 1.2 0.85
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Fig.6 Fracture surfaces of Low-Zn-Mg after the SSRT tests. Low magnification images of the half planes ((a) and (b)), and
enlarged images of the areas indicated in the whole images ((c), (d) and (e)) .
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Fig.7 Fracture surface of High-Zn-Mg after the SSRT tests.
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Fig.9 Fracture surfaces of Low-Cu-Mg after the SSRT tests.
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Fig.10 Fracture surfaces of Al-Mn after the SSRT tests.
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In-House Development of Process Line Control System
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Yasuo Urakami Kouichi Nishimura Nobuhiro Teramoto
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Abstract: Several equipment such as a degreaser, tension-leveller, sheet accumulator and
chemical preprocessing section were added to the can-stock coating line of the Fukui Works for
the purpose of integrated production of as-rolled coils. The line drive control system was fully
renewed instead of partial reinforcement including HMI (Human Machine Interface). Engineering,
design and software development of the control system renewed were carried out in-house as
much as possible, from the viewpoint of enhancing extendability, maintainability, cost-reduction
and technology accumulation within the company.

1. 3UBIC 2. HiEFAROBE

BHIH T, R1ISRT 7V 3 =7 A8RHE H# R 2245 H T HEHES 4 > TOME 7T & 2 %2517,
DEFERENE , FHEER Lo—RE LT, GHTH Bikg (Beig), 7> 3 a v LT B X ORI E o
WET A 2, WM O O—H#EFEETIT) 7200 B T VERENRI S R T A2 oW TS, EfE
WSO AT o 720 FRMEARIE, B, 7= B EANOZETNAE ) B O RIBSHESLEL L 72 1)
VLR BILHEEEE TR LLL =5 5 ETH DA, BEAE N — F ot B & OCHAEEE 7217 Tld e <, MMI
T4 Y 7 PO E BAENTRDMAZOT, #% (R — T2 AR REDT—FTHI LI
PEABNT 5o L7z

(o)) BB His™ | e o) 28 o) w20
=EOIN] a1 IVHA
E—r

K2 EHRATHRES S TOMETOLX
Fig.2 Process flow of can-stock coating line.
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Fig.1 Aluminum beverage can.
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Fig.3 Line control system hardware configuration.
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Fig.5 Can-stock coating line.
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Non Fluorine Pre-Coated Aluminum Sheet with Good Stain Resistance and Formability “FUSCOAT CLEAN E202 2X"
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Table.1 Performance of “FUSCOAT CLEAN E202 2X”.
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Outdoor-Type Reflector for Mirror Duct
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Eco-Friendly High-Performance Heat Sink for Railway Rolling Stock “Hi Sink HP”
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Fig.3 Simulation results of temperature distribution in selected heat sinks.
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Anti-Global Warming Activities at Furukawa-Sky Aluminum Corp.
(Fuel Switching and Energy Saving)

T -

Youichi Yamashita
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Abstract: The Furukawa-Sky Aluminum Group consumes a large quantity of energy through its
production activities, in which CO», emission originated from fuels accounts for the largest per-
centage of the environmental impact. Accordingly, we are engaged in the fuel switching and ener-
gy saving activities aimed at reduction of green house gases. In this paper, examples at individual
works will be presented describing the introduction process of LNG having smaller CO» emission

than fuel oil, together with energy saving activities.
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Table.1 Anti-global warming action plan for 2009.
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Fig.1 Trends in CO» emission.
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Table.2 CO, emission coefficient by fuel. (calorific value
comparison)
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Fig.2 Trends in energy ratio by fuel. (excluding electricity)
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Fig.3 Nikko Works, before and after fuel switching.
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Table.3 Use rate for LNG and adoption rate for
regenerative burners at melting furnaces and
waste melting furnaces. (as of December, 2008)
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Power Consumption Reduction Activities for Air Compressors at the Fukaya Works
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Complete Elimination of Dichloromethane at the Oyama Works
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Fig.2 Residual oil contents with the new cleansing
machine for long tubes at the Oyama Works.
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Fig.3 Trends in atmospheric emission of dichloromethane
at the Oyama Works.
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The Fundamentals of Corrosion of Aluminum IV
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Yoichi Kojima
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Fig.1 Arrhenius plots of uniform corrosion rate for 99.5%
aluminum immersed in static nitric acid solutions of
various concentrations (a) 2, and for aluminum film
deposited on quartz crystal microbalance immersed
in white wine (b) 4.
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Fig.2 Temperature dependence of depth and number of
corrosion pits generated on AA1100 immersed in
Kingston tap water for 11 weeks (a) 5 and on Al in
chloride solutions (b) ).
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Fig.3 Influence of the ambient temperature around the
cyclic corrosion test cabinet on the mass loss (a)
and on the maximum pit depth (b) for AA1100,
AA3003 and AA4045/AA3003 clad sheets after 2
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Fig.4 Relationships between mass loss and the maximum
pit depth after 2 weeks of SWAAT conducted under
various ambient temperature conditions for AA1100
and AA4045/AA3003 clad sheets.
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