Furukawa-Sky

Review BEY

HiERes

-

FE e D+



CDIEVWZIED T  W(DOJRDEBE N 235,

-

WM AHALDBE L T NVI=T LD EEME:,
BECT U A7 VEIEN T VIZY L,
TITIRKDTNVIEELEA—H—TH LI AAL1E

TNWVIZI D) —=F A T H ==L LT

TN ZDO{H D MR O W FEM:ZPL KL 255

N FE EaI AP/ttt

www.furukawa-sky.co.jp




Furulkawa-Sky

E£25
2006 £4 H
BR
EHES
HEMED THIS — hEEER ESTEOZTICEIT T —
SEIER 1
Es0):ET
BEEANSENINDTIVI ZDLRIZ Y TIH A TIDRIRESEDRE
KEHLEL 3
J OO LT iHALIBDFE) G
mE A 11
BT DT
ERORNLUDREICRIZT IV ZOLEEROMEESEOSE
$BAR B, BEEMF 17
Do ZERMT L O— MO
RAIE—, FEiOEF, mE A 23
BHEHESEKESY UVH0615EDRE T
—&a=8, MBS 29
Z5(FNEER ICELIEATE L 7= AI-Mn-Cu 82 DR RIER T
RBRT, A B, —=%8, +4oRE 35
Y—HRFr—vEEREI Y T UHIRA — L ORIE R MR
HE%XEZ, BHE— 41
HEAEN
BEICEBLWL/ oO0LTLO—NJ 1 %2 46
BN TIVIBEN [J72D—ho)—2% 21 =X 48
TIR—Z ZBEWRER 50
mME7IVI Zo /L PTP [THE MOCCORIJ 52
LNGZ ORIV Z L5083 EM 54
W74 AOB7IVI"ULE% 56
FIVIZOLEETZ Y RBEM 58
BTN
/— &4 7 PC BB A DREZIB T 60
Bi#iaS L
FPIVIZOLDBEDHITHEL
BE¥— ————— 62
BEESHAEN
AN —TIL I %Kt 70
VCWIiH (N~F L) 72
FEYOR
FHAZE T A—I1TAKSETIVIZILMHE 74
KON RTLERMERETE 76
AR A LIBEEI Y — b - RHBEOHMSE 78

Furukawa-Sky Review No2 2006



Furu_.'_mwa*ﬂ;r

No.2
April 2006
Contents

Opening Remarks

President Assumption Greeting — Aiming at the Accomplishment of the Mid-term,
connected Management Plan
Masateru Yoshihara

Technical Papers

Present Situation and Problems of Recycling of Aluminum Scrap Material Recovered
From End of Life Vehicles

Mitsuhiro Ohtaki 3
Trends of Non-chrome Pretreatments for Painting
Osamu Kato 11
Effect of Material Properties of Aluminum Alloy Sheet on Bottom Wrinkling of Can Body
Satoshi Suzuki and Kazuko Fujita 17
Lubrircation Properties of Aluminum Sheets Pre-coated with Wax
Shinichi Hasegawa,Mutsuko Watanabe and Osamu Kato 23
Fatigue Properties of 6061 Aluminum Alloy for On-board High Pressure
Hydrogen-Gas Tanks
Koiji Ichitani and Katsumi Koyama 29
Intergranular Corrosion Susceptibility of Al-Mn-Cu Alloy Subjected to Heat Treatment
after Brazing Heating
Yoshiyuki Oya,Satoshi Tanaka,Junji Ninomiya and Takeyoshi Doko 35
Development of the Manufacturing Technology of the Precision Compressor Wheel Casting
for Turbo Charger
Takayuki Sotome and Shoichi Sakoda 41
Products
Eco-friendly Chromate-free Pre-coated Aluminum Fin Stocks 46
Stain Resistant Pre-coated Aluminum Sheet “FUSCOAT CLEAN"™ Series” 48
“FULLPOROUS” Noise Decreasing Product 50
A New Alu/Alu Press-Through-Pack (PTP) “THE MOCCORI” 52
Aluminum 5083 Alloy Plate for LNG Tanks 54
Aluminum Alloy for Magnetic Disc 56
Clad Extruded Products of Aluminum Alloys 58
Technologies
The Development of the Precision Extrusion Technology for the Note Type PC 60
Technical Column
The Fundamentals of Corrosion of Aluminum
Yoichi Kojima 62
Introduction of Factory
Furukawa Color Aluminum Co., Ltd. 70
VCW Plant (Vietham) 72
Topics
The Student Formula SAE Competition of Japan and Aluminum Materials 74
Experimental House with Mirror Duct System 76
Commemoration of Tokyo Stock Exchange Listed Concert & Information of Headquarter Shifted ——— 78

Furulkawa-Sky Review No.2 2006



Furukawa-Sky Review

HHES

HREED TR — g S EORITICRT T —
President Assumption Greeting—Aiming at the Accomplishment
of the Mid-term, connected Management Plan

-l

rempts HE IER

President = Masateru Yoshihara

ML EWER12H 2 H ISR EGREF G T s —akic B35, AFE2H20H I3 A2 BiE L X
L7z, kP53 CTHAZS CHEZIBY LI, SDTIDHZMY THEL HfLH
LEFZT,

7z, CORCAATHMNG TRPREMHRLEE LTl Z L, F1RE D
—JHORMEEZERENEZHTHHFETIEITOT, MAERKICHHLTIEEELY X
FTEOBBOHLEFET,

%ﬁ@ﬁﬁb@fi‘i HRR AT =7 HmNZ =D zRHdb I LilhHbEEZTVE
¥o ZDOICBIEEHENDOI Y AP REIRTFETH Y, HEEHEDOICRF L
&@0&9i¢%@%ﬁ5ﬁﬁ®%ﬁfﬁoW%iuﬁumbiT#,&WEE,%%,
WAVER 2 EfTE 2 BIG L 72 (3520 T, iU AT O 2 HAS L T2 IS5 % 1%
1L, EAMRICOBTLVEE->TEY X7, ¥OLd, BHOIHRIHELZLY X
TEOBBEOHL EFET,

WP ERS R SR B E
(1) WSS (I L, W1, HYET15) DmA % iln LIc R ERTIT,
HFCHE L 5 E - 3 A b DFll
OfH L8 I TR R D EAERE %2 36 H> U 7o RE - RS G OB R
QWHE LY hBifia y b % 5% 4
QH LI DB v S N A 2R i 2 A2
(2) WHITE (4 > KA 7, i, N b FL)D20064E KRR L S BT & 28k
B R Al 0D B it
O By A s FH AL - 77 27 D O TFEEHE IS0
ORMERMEHY 2> TV y R A — )L ﬁﬁVLT%VN—I%E%T
Q) v—=r v hDEIT AL MEERERMOKVIAAICL D, BELLEA—HL LT
DS 5 75 % I 1 5 B D UK
Q1 T, HMR, PERMTERE DERTEFADRERH
@HBH, LNG, Mzt L Diksy i~ nEH
@ifi 2 & DANE B 53 B~ D JE

Furukawa-Sky Review No2 2006 1



Furulkawa-Sky Review

[Furukawa-Sky Review] 525 T(EHIILERSFEEFIH ISR & < BI5-9 5 Wt TH D&
M, LNG&Z > 278, HRTLEOWAT 4+ AZM%, X+ LAVCWILETAEHIC A B
WU a > TV v A — Ve EOBE - Bifli % ST L 9, BAEEARGITH A
B AME A NORBZKS &L I, ENMEESOMBETEIMAS =7 by
TRV EHIELTHEELTZ VD 23, Tofl, Hilch~—2 v b7 A2 MH#ICH
B U 220 Tt 5 35350 P o0 S S W5 M 7 VAR — 5 A S S, CERRI TAEE THA 7L 2
=0 LG E (B2 H), 3 3 ERICHHRTEE 2 kg & B 2 SR L 43,
CNE FIMEHICHFEDEA, EFIERORELWENICHE>TETEY £,

R Z L7ahs, bl A2 A B RS RE R D4 7 5 THISO004E 1 0D s fi 15 ¥
ZITV, BEROEOMEIORICEIGA T 2B7 0D 2 L% AR ZHEZ TV
9. MREWNEELEDBEICHMATE Y I3, BRSO, Chhzok
DBBEOHL EF XY,

2 Furulkawa-Sky Review No.2 2006



i BRER

REHNSENSNDTPIVIZVLRIZYTIFAOINDRIRESEDRE
Present Situation and Problems of Recycling of Aluminum Scrap Material
Recovered From End of Life Vehicles

R 3k

Mitsuhiro Ohtaki
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Abstract: Aluminum alloy products used in automobiles are increasing mainly in the engine,
transmission, tire wheels and other castings and die-castings. However, there are still few
wrought alloy products used for the hood and frame in the current situation. These aluminum
alloy products are mostly recovered through the processes of dismantling — shredding
— material recovery and are recycled in the form of secondary ingot for castings and die-
castings. The amount of scrap will increase, and it is said that there will be a surplus of
scrap in 2020 in the earliest case. Scrap absorption in the casting and die-casting industry
will be dubious then”. When aluminum scrap is recovered from End of Life Vehicle (ELV)
and recycled into a wrought alloy, the technical problem in this process is to prevent
incrementation of impurity elements and to optimize the surface coating removal method.
To prevent incrementation of impurities appropriate secondary dismantling is needed. The
surface coating removal process is indispensable for the work environment and melting yield,
and shredding + kiln heating is effective for this process. A test was conducted using actual
ELVs, and results showed that large aluminum wrought alloy parts can be dismantled relatively
easily, and it is technically feasible to recycle those parts as wrought alloy material using
currently available technology. In the economic aspect, cost reduction in the processes of
dismantling and recovery (including purchase and transport) is important.
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Fig.1 Domestic aluminum demand in 2004.
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Table 1 Various aluminum materials used for automobiles.
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Fig.2 Share of automobile use in aluminum industry of
Japan.
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Table 2 Use of aluminum by automobile types.
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Fig.3 Use of aluminum material by year.
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Fig.5 Recovery of aluminum products in dismantling test
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Table 4 Aluminum materials entered in shred test.
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x5 DALy THBICRALMBOESHE
Table 5 Total weight of materials entered in shred test.

EER R R #H4
A 400kg 200kg Okg
B 200kg 100kg Okg
c 350kg 200kg 150kg
D 180kg 100kg 70kg
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40kg) ML 7 EME L, ZD1/2% AR EHY Sh
%, m—ABTR7—ZAAD S 511203k TR TR &
WhHhad, T4bb120kg/FOT IV I =T LB
WAL Z DI/ADMRAREMY S hd, 77— ACTET
VI = LR HI140kg/ i (M 70kg, #Hi#140kg,
HYIM30kg) HIML7& LT, ZD1/2%AHKIMS h
%, H—ADTR»7r—ACDE 5 IZ /20K TR TH
EMHND, THbH140kg/BDOT IV I =7 LT
ML Z D3/403 R K EILY S b,
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N

TIVIZDLMEHX, ZOREAEDI VT AR L)L
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T2IVvIAAZLELTORUHEIZIO~IC%TH >
Too BRI TENENZVI 2L Y XX ARMIONTY
TR 21T oIS, EEXA NS BBALT LR
ZULEHD3I~9%Y, BHEAA NSRRI BALLET
VIZ Y AFERDO0.2~0.5%D 7 )L I =7 LR

HEM (R1—-I)

BEH2 JalyFBICENRESNETIVI ZD LR
205y T

Photo.2 Aluminum wrought alloy scrap recovered after
shredding.

WEhize Y2y ZEDIV I ARAZNVE L OEEX
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Photo.3 Appearance of iron powder deposition.

x6 WM DOBBRIFICHITDRD DR
Table 6 Results of composition analysis of melted plates.

(mass%)
6000F%RE%E Fe Cu Mg Zn
I — ME 0.15 0.67 0.40 0.01
YT AAZIV 0.34 0.71 0.14 0.30
A BEHA X 0.18 0.73 0.25 0.06
Iy RAZIV 0.45 0.65 0.26 0.11
¢ EHYRL 0.19 0.72 0.24 0.03

3.3 BAMIRCHI2ENOREY
FBRMNZOTNVIZ T LT — RN GRBG6 1K) % FeHfid
Bk - LU 72 #0S, SRS RHER & R L EE % % 5~
10D 7 — N L THEMmRRR 21TV, FEBRE,
EIRBR P HEMBEOR T ZME LI R ZRTICR
o Bk, BMNOMEIEADBERBT, 7— RZ2UH
LTHY, ZOKBICAF—VEBMEHEICHEELTH
2720, SHOBRBETRIAMYITHTH2FeDRAR
Ronhol, BREBEMLOEHEICIE, EROM
FEICPE D MR M DR EVBHETH Y, EEREDS
EHFE LV Yo by BPRFELETIRER L ERSZ
<, TEERBEOHIE»RDLNG, BIRPHLERT
ZE, YAy X+ FUUMEIC & 2 BRI 2L
ByARMEHW S NG,
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xR7 BARRICBITOEMRELBORE
Table 7 Effect of coating removal process on melting.

sEse | RRNOEERE | wpsw |ABRETHY (%)
ore e A L bl el
2HEE | mm 22| %) |Fe | S| Cu
X | X
Pis V
L X&) S 2o 87.4 0.12]0.16|0.37
INBYS Ly X&) X | X 87.4 0.18|0.14|0.34
Bl | EDn ' ' ’ ’
X | X
E V
[E5E X&) 50 | 0 92.2 [0.14|0.29|0.50
CA O O | O | 91.2 |0.16|0.08|0.37
LNk O O | O | 92.8 |0.14(0.29|0.50
albyd+
LA @) O | O | 950 |0.11]0.08|0.42
FEER $HE
5 RS O O | O | 948 |0.13]0.14|0.37
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Trends of Non-chrome Pretreatments for Painting

mEE A

Osamu Kato

WME RIEFBEORIMEECDICEEN, VT 0)VENBIKROONDEDICHEY, PILIZDA
HEOBEAR ﬁf]#kb‘(h\éo FEAEDTIVI ZDLRRBICIE, MEMPEEMDORE, RERH
BENSOENN S, REALENTHONTESY, FIAITERTHRIES L TEI—MRRICIEIOX— ML
EARSNDIBENZ\ —A TSI ILBRERBICET OERPIESHNEDNSN, JOLZHED
CTDEZRMRBONERELOTHY, FAEATERFMBRIED / IOLEMRETSNTIVD,
KREFHRTIE, FLREREE IV I ZDLTHIEREZBRE L, KRGV ZDLEREIIDN
T/ 2OOLMEDEBRZRERT Do

Abstract: As environmental problems are becoming serious, lightness and ease of recycling
have come to be strongly required, and aluminum products are used in a growing number
of fields because they satisfy these requirements. Most aluminum products are subjected
to surface treatment for improving design flexibility, corrosion resistance and other various
functions. As the pretreatment for painting, for example, they are given chromate conversion
in most cases. On the other hand, various laws and ordinances have been established
concerning environmental regulations, and heavy metals such as chrome are regulated
more tightly in order to avoid the environmental problems, so non-chrome treatments are
being investigated in various fields. This article outlines the regulations established to
reduce environmental loads and describes the trend towards non-chrome pretreatments for
representative aluminum products.
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Table 1 Aluminum pretreatments for painting.
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Fig.2 Transition to non-chrome type pretreatments and development of major technologies.
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Effect of Material Properties of Aluminum Alloy Sheet on Bottom Wrinkling of Can Body

B B

Satoshi Suzuki

BHE T

Kazuko Fujita
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Abstract: Weight reduction of aluminum cans has been achieved along with technical
progress, and the downgauging of material has continued simultaneously. But in this case,
bottom wrinkling tends to occur easily during the redrawing process of the can body. So far,
lowering of material strength has been thought to be an effective measure to prevent bottom
wrinkling, but there are limits to such an approach, because the can strength is reduced. A
few papers have discussed the relationship between material properties and bottom wrinkling.
In some reports, it is said that increasing the work-hardening rate prevents bottom wrinkling.
In this paper, we investigated the effect of the solid solution and precipitation state of Mn in
A3004 alloy on the work-hardening rate and bottom wrinkling, and examined the correlation
between the two properties. It was found that an increase of Mn solid solution content causes
an increase of the work-hardening rate and a marked improvement of bottom wrinkling. It
was verified for a material of high Mn solid solution content that the axial strain is large in the
wrinkling-prone area. It was thought that wrinkling is suppressed because the excess thickness
caused by diameter reduction when redrawing is absorbed by the axial deformation.
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Table 1 Chemical composition of the alloy.
(mass%)

aE% Si Fe Cu Mn Mg Al
3004 0.27 0.38 0.21 1.0 1.0 bal.
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Lubrication Properties of Aluminum Sheets Pre-coated with Wax

eIl B— #iD BT

Shinichi Hasegawa
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Mutsuko Watanabe Osamu Kato
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Abstract: When doing plastic working of a pre-coated aluminum sheet, wax is added
to the paint as inner wax, or wax is coated on the pre-coated film as outer wax, for the
purpose of ensuring surface lubricity. In the case where two or more kinds of wax are used
simultaneously and the coated film is subjected to baking or other kind of heat treatment,
interactions will take place between these waxes. However, there have been few studies
about this.

This study melted and mixed carnauba wax and polyethylene wax, and carnauba wax and
paraffin wax, and investigated their behavior. As a result, the study found that these waxes
show new physical properties when melted and mixed, that is, these mixtures offer excellent
lubricating performance by melting and mixing.
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Table 1 Properties of waxes as a single substance.
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Table 2 Mechanical properties of aluminum alloy sheet.
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Fig.1 Schematic of Bowden stick-slip test.

B —

BT v I A%EBOCHOF IV UCHML, ZDHI22.2
FICTEH LI v a— M7V I =0 LM 2308, 62
RS2 LIk, EBEEICI5mg/m* DT v 7 A
EEBRSE, o Fre L,

N FAMEERBEGE, RT1CRTLoicdy
T NARMRIC3/164 FHIEkE L, BRI &
30mm, FHEH)T(30.7mm/sec, FE(E500gfIcTHE
M L7z, FEIRBIER A DY HEL S FTEEL,
ERRIZS0FEMEICHEE) & Lz,

3. EERER

3.1 EIVIADBMREEHER

HANFINT w7 ZER)ZF VT YT A, FIIVFIN
TV I AEIRTT 4 Ty I A% ZNZNHRIRG S &
A, Dy AMERERICRS YA, Mo
EDOARB—LRALNE o, T, BREGYZE
WS L TR SEBETY, —HORS»HHT 2
FOBR L LN AT,

KT w7 ADHERIEGR O %2R3B L UIRLIR
o RIDANVFNT Y I AL RV IZF LT YT AD
EHICBOT, HiELEG, BEVHECH»2DLT
OO 2135, B L OERIER 2 LT % 2
EWHLICE ST, TDT D, HLFNT Y TR
ERVIF VLT I AREMEGIES L, BICES

=3 HIVFINTYOR(C)ERIITFL 2Ty Z(PE)
DBRLRE Y DFFIE

Table 3 Properties of molten mixture of carnauba wax (C)
and polyethylene wax (PE).

HIVFIN(%) 100 75 50 25 0
KUIFLE%)| 0 | 25 | 50 | 75 | 100
& #E E:S B D-E:3 At
'R HOWRWNZSR| AT AN AT A OTR
TARAREREE & = LE2=) e s

24 Furulcawa-Sky Review Ne.2 2006



Ty ZFMT L A— S OB

x4 HIVFINT Y OZ(C)EINTTATYIZ(P)D
BRSO

Table 4 Properties of molten mixture of carnauba wax (C)
and paraffin wax (P).
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Fig.2 Results of DSC measurement of molten mixture of
carnauba wax (C) and polyethylene wax (PE).
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Fig.3 Results of DSC measurement of molten mixture of
carnauba wax (C) and paraffin wax (P).
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Fig.4 Lubrication properties of specimen coated with molten
mixture of carnauba wax (C) and polyethylene wax (PE).
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Fig.5 Lubrication properties of specimen coated with
molten mixture of carnauba wax (C) and paraffin
wax (P).

4. EE

4.1 EBMERLEOXHZXL

R TT T v 7 A DS O PSR K 7% A0 S & 2 BEAs
PPALPICT 7202, Ty 7 20YEETEL /2.

BRLS &2 T v 72 2% 7V IRICEM L, TRk
Fhi L 7RSI ARG L ORTICR T, AT NTy s
AHMBIORY) ZF LTy 7 28R, FIER
TET, Vv 7 AFoHhi X ORI AL T
W5, —f, WEOERESY v 7 2%, M
ZRebPERZHELTVBEHDO0, TIVI= AROB T
ICEBRETEZEDHSICE ST,

INT T 4 Ty ARRE, MFICX BT S HD
O, BERFCEELRT VA 2R LI, RIS LE
BEB 7 v 7 AE, HVFINTO T A 85T 42T
ZA=25175BLT, #Hh - BRELFEELEN
EHVEIL 72,

IN5DOT w7 ZAHFENHNCHE A S W GHFOREIC
DT, BT &L ICELLNS, T4hbL, R8I
Woha Lo, fhETRYREBOKIIRGER, TRIf%
FHINER A 2V TR A D) 2 BiT& s, FTra—
MDY 2 R T 27201213, BifcEE%2is,
FERA D) 2 REIEL OV ENHEEICR S, TN
Ty I ARKY) TF VT vy 7 ZADHEKEF, BLTHA
Wiz, WEEA D) H3FEA LIRD T HIBIROZ LIS ERE

GF"E.
=100:0

=50 50

G:PE
=25 Th

G:PE
=0: 1

K6 HILF/NDTYIR(C)ERIIFLUDYIR(PE)D
BRUES YO ZXDMITHERER

Fig.6 Results of bending test of molten mixture of
carnauba wax (C) and polyethylene wax (PE).
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Fig.7 Results of bending test of molten mixture of
carnauba wax (C) and paraffin wax (P).
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Fig.9 Schematic of verification experiment of wax
melting and mixing phenomenon.
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Fig.10 Lubrication properties of specimen subjected to
heating and washing treatments after wax coating.
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Fatigue Properties of 6061 Aluminum Alloy for On-board High Pressure Hydrogen-Gas Tanks
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Abstract: The 6061 alloy is a liner material for high pressure hydrogen tanks. To examine the
effect of hydrogen on the fatigue properties of this alloy, a fatigue test was conducted in an
environment of controlled temperature and humidity as a simple evaluation method. With the
7075-T6 alloy, which is known to have high sensitivity to hydrogen embrittlement, a decrease
in fatigue strength was ascertained at high test humidities. On the other hand, the 6061-T6
alloy showed just a slight decrease in fatigue strength under the same humidity condition,
suggesting that it has low sensitivity to hydrogen embrittlement.
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Fig.1 Schematic of high pressure hydrogen-gas tank.

HEIHOY ZICtE-> T, ZORBICE T B FEOMUNH

LK ONIERCZ 2L B >TW0E, 2TDTAF—
ML TREEARZREROFIREECKT, 77X
Fy 7EBINEGEHEO2EELEDLNTEY, &FE
HOLDICODVWTRZFOMELTNVIZT LAGEE AT
JUZHICRESI N TV S, INH DT A F—M DOk
MEIOHT, 7V =0 AGEGREREMEL X OREITEKE
HADZEMEOW T IcHENE b5, SHBOKERE

TFHINTWS,

TEME 2 BEARBEROIA F—MELTHMTS
TR, ZOMEIYIE KA AR TKREMLL &
WI L RHERTZLENDH D, ThUE, FIIRL SR
HEETREMALHIER LFEE SHTE BRI EHC
LTRSS ZTHRVA, BKERIELIC L
ERTVRET NI AGEIEDOT Y EMBZE I

Furukawa-Sky Review No2 2006 29



BHSEKESYIB6061E5EDRESFE

M 27:0ICHELRILTHS,

T LAGEICBT 3 KEMLIZOVLTE, Zh
FTHECHAY 22V VEORNGEDISNIFER N
(SCC) ik D —o L LT bhT &2, K
R DA F— WM TH 26000% G5 (Al-Mg-
SiREE) (CDOVTRSCCHDOMAHER DHE S hT
VW3 HS, KEMLE OBEEIC OV TIRIEEAEWR
DI TIhbole, ULa Ulnilr, i i i 25 o
K[HC B 2RO A E | REER (Slow strain rate
testing: SSRT) 12 & V60002 G4 bKEMILZLEL S
WHEMED D 2 Z E DRI S W TH VY, Mz ORI
BIZ KT AKREZEOEBIC OV TR ARG EIEIS AT,
%, HhTH, HHEHEAE L 2 L LToOMAKE
FRET 2L, BOIRLOKETADOFTEEHICPES
gk & UL 20 5 TN EAT R O IREY 12 & 2 I ST DS
BEEND 0, FEKEFAREHTTD6000% G4
DI T — 2 ORI AR TH S, LH L, T
IR AT A BB DG 7B 3 2 4 L OB > B Bt i
HHT 5 ICRRGABRMSLETHY, Tk
T=RFI/oHNTOR,

COEI B EERELT, B, Ao X 5
B % TR BE L 22 BRED P IC ISV T SSRTEB %2175 &
ICE->T, LT IVIZT LAESOBMIMER I
BT REORERTML &5 LT 2B 0 RIhTH
%, AT OKFERA O Z B2 XINICRT,
ZENG DHELTICPE > THRM % B > Tl 5 AL KA IR
S, BrERMASHER L, HHICHEMAKTOKERE K
BB EIcky, TUIZ T LAEEHEILT 2 &I
WCKFEAADRET 2, ZOHBTOFHEAIREIC IS T 2K
FAADIEF BN 2GR E10%KEIC#ET 2 &
ENBYHs, FEEE LD KD KE A AEE R IEHIE A
PORFMNTH B H1C, TOHFHFEME Y HKRIFIS/NS
Ve ZNTHRBREORALICHEOIEET 2 KEDH A
JEG, SRR ARG % Bkt 2 (2157 2 47 A RIS
NT2HDEEZHND, EHBEOBEICH, Z0

Humidity controlled air

2Al (s) +3H20 (g) —Al20s (s) +3Hz2(g)

Al203 _ /_

- -

3 P}

/

Exposed metal surface

Aluminum alloy

R®2 HMEVIIZULAREEKEIDRIGICKVERS
BEEKEHRBEDERR

Fig.2 Schematic of high pressure hydrogen gas atmosphere
produced by reaction between newly exposed aluminum
surface and water vapor.
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Table 1 Composition of experimental alloys. (mass%)

Alloy Si Fe Cu Mn | Mg Cr Zn Ti
6061 | 0.65 | 0.29 | 0.31 | 0.05 | 1.02 | 0.17 | 0.01 | 0.02
7075 | 0.10 | 0.21 | 1.80 | 0.02 | 2.40 | 0.19 | 5.50 | 0.02

®2 M DEILIBSA & MRS
Table 2 Mechanical properties of experimental alloys.

Alloy Mechanical properties
Tensile strength (MPa)| Yield strength (MPa) | Elongation (%)
6061-T6 315 265 16.3
7075-T6 541 467 15.5
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Fig.3 Shape of fatigue test sample.
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Fig.4 Appearance of humidity-controlled fatigue test
machine. A humidity-controlled chamber is moved
backward when a sample is mounted on the machine
and is moved forward when a fatigue test is done.
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Fig.5 Effect of test humidity on S-N curve of 7075-T6 alloy.
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Fig.6 Effect of test humidity on fatigue fracture of 7075

alloy fractured at stress amplitude of 180MPa.

(The fatigue cracks indicated by arrows all origin-

ated at the surface of the sample).
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Fig.7 Fractographs of areas 0.5 mm apart from fracture
origin of 7075 alloy tested under a 90%RH con-
dition and stress amplitudes of 100MPa (a), and
180MPa (b). (White lines in the fractographs in-
dicate the striation spacing).
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Fig.8 Effect of test humidity on S-N curve of 6061 alloy.
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Fig.9 Effect of test humidity on fatigue fracture of 6061
alloy fractured at stress amplitude of 135MPa.
(The fatigue cracks indicated by arrows all origin-
ated at the surface of the sample).
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Fig.10 Effect of frequency on fatigue curve of 6061
alloy in controlled-humidity environment.
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Fig.11 Effect of temperature on the fatigue curve of 6061
alloy under controlled experimental humidity.
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Al-Mn-Cu §EDHFRIERBZ
Intergranular Corrosion Susceptibility of AI-Mn-Cu Alloy
Subjected to Heat Treatment after Brazing Heating

REa Rf7 HP & —= F8 T2 HE

Yoshiyuki Oya Satoshi Tanaka Junji Ninomiya Takeyoshi Doko

BME HICRBENED—IRELTHA—I 7 IVOBENTOVRSENSCOBEICEIUED O/
155, BEREMNMIBOCEXTETDILEEOLNTND, N—IF7IVATVIVI ZULMROERRE
RIRCOZRBREBECICHEOIBREFHICEZBENE LT, 600C, 3mndh3SFMEEIC180TI(IC
BNTHUIEZT OIZA-MN-CUEEDRRBERERMZ 7/ — NARERICE O THEL .

Mn, CURMEDIEME XU SSMIMEAEBRDI80CTORUIEIFBOBME L ICHRBRRER
MIFIBAL, TEMBRICLY, A-CuREREMLEMDOTHEEM, KIANDOBEMEHIHER SN,
KR ICHITDA-CuRERBEEEMOMEBICE DT, KRITSTADICURZEBIERS NI EN, K
RBEBRZUENBEMLIZERTHD EEAOND,

Abstract: As one of the measures against global warming, a changeover of the refrigerant
of car air conditioners is taking place from freon-based refrigerants to carbon dioxide. In
this case, the operating temperature is said to reach 180T. Aluminum materials for car air
conditioners will experience a change of metallic structure in such a service temperature
environment. To understand the corrosion behavior accompanying the metallic structure
change, an Al-Mn-Cu alloy was subjected to a heat treatment at 180C after brazing heating
at 600C for 3 minutes, and its intergranular corrosion susceptibility was investigated by an
anodic dissolution test.

The intergranular corrosion susceptibility increased with an increase in the amount of
Mn and Cu added and an increase in the heating time at 180T after brazing heating.
TEM observation verified an increase in the amount of precipitation of Al-Cu intermetallic
compounds and their selective precipitation at the grain boundary. The reason for the
increase of intergranular corrosion susceptibility is thought to be the Cu-depleted zone formed
along the grain boundary by the precipitation of Al-Cu intermetallic compounds at the grain
boundary.
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(mass%)

Si Fe Cu Mn Al
0.18 0.38 0.01 1.13 bal.
0.19 0.36 0.14 1.1 bal.
0.19 0.38 0.43 1.07 bal.
0.20 0.43 0.46 0.05 bal.
0.20 0.43 0.44 0.47 bal.
0.19 0.42 0.43 0.64 bal.
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Fig.1 Schematic of heat treatment conditions.
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Fig.2 Evaluation method of intergranular corrosion
susceptibility.
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Fig.3 Optical micrographs after anodic dissolution of Al-
Mn-Cu alloy without heat treatment at 1807C).
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Fig.4 Optical micrograph after anodic dissolution of Al-
Mn-Cu alloy (180T 24h).
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Fig.5 Optical micrograph after anodic dissolution of Al-
Mn-Cu alloy (180C 720h).
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Fig.6 SEM image of Al-1.1%Mn-0.43%Cu alloy after
anodic dissolution.
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Fig.7 Bright-field TEM image and EDS analysis results
of intergranular precipitate of Al-1.1%Mn-0.43%

Cu alloy (without heat treatment at 180TC).
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Fig.8 Bright-field TEM image of intergranular precipitate
of Al-1.1%Mn-0.43%Cu alloy (without heat
treatment at 1807TC).
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Fig.9 Bright-field TEM image of intergranular precipitate
of Al-1.1%Mn-0.43%Cu alloy (180,720 h).

OIS AR 27T o 5 D (IR IC %2 O
B % 1T > 72Al-1.1%Mn-0.43%Cuii<i b & TrAIL-
0.05%Mn-0.46%Cu& DR N OWHITTEM G % X
111877, Al-1.1%Mn-0.43%Cu&iic BV Tid, 2

38 Furulkawa-Sky Review No.2 2006



2O NEREICHLIEZELC Al-Mn-Cu SEDRABR-EZ M

UM LT, RINICAI-Mn R EERE S8 0 5
%, MU DY T, A-MnREERILGYICBRE L
fE TAI-CufkBEEUL GO T R TE 2, Al-
0.05%Mn-0.46%Cuf5 4 B\ T, BULELEE L T3,
BN ICEEE LA EED Shi v, BILEH ) T
Al-CuREBEILEYONI DR TE S, 3512, E
R O BWLELIC & > T, Al-CuREB/ELEWRKEL
TV,

KA DCURZJE %R T 2 72sbic, T20hBLELH L
72Al-1.1%Mn-0.43%Cuty & DR T IE D Cull 53 i
ZSTEM-EDSIC & > ToH#r L7z (B12), STEM&H D
BRI A > 53 hi 4T o7 TH %, STEMG & 53 #t
RO 7S 7 ORRZ b, HERRENEGDED
BDIHHALZ-H DT, MRIMRODT 1 IcHMICh 5,
BB FcHEn - EEZRINEEZZ, ZOMED
Cubiff%#0.43% & LCulE D &Rt Z7>7, Cud
BE R A T0.2~0.3%REICHPLTHEY, Ths
CuRZHETh2EEZLND, T, AIOMERIZIZ
—EMTH B, TV TVORSE—ETHY,
WA TOCUREDOWD IV > TLOEIDOWPICL S
boTREVWEEZLNE, ZORATOCURZEL
MARBEOKRNICR 7 EZbND, Tiz, BB
L DAI-1.1%Mn-0.43%Cufi 4 TIXCuR Z 4 % M3
LR TELRDoOLD, ZOFHECEOTHRAEAE
BHRAEL T3, S L722STEM-EDS D4 fiffig
D HIRO/NSOCURZHTHRAIBRRIFAET 2 LH
ZAbhb,

DLEDKR» BHEE S NS A5 ME L ZDBD
180°C D AALIIC & 2 B FLi 5 DAL OB X 2 B13
ISR T, Al-1.1%Mn-CuF & T, 55 MG 0w
SR RIS AE(E LT W B Al-MnR & s L & 11
# L CAI-CuREBEILE YR FCH 3%, 208
&, KB & OALI-MnR & s BHE Y O 2ok B
ALK, Al-CuREBIILEM T Z L AENTI L %
Vo ZO7e, CulkZE KL, Wik Th Y, kA
IBE ORI Rilifi e 205 (M62) . 180T oM
Ik ->T, AILCuRESEIEGWIIREL, Al-Mn%k
GEEEEY ORI HAI-CuRk BB EON
- EPRIZ2EEZLNS, AI-CuRBEMILEY
OHFHEOHEME & HICCuR 2 FER L, WWHIL <
5%, Ok, WHILL, iUl R EEL AT
3 LiEEshs (M62M) . 180 COEMI % 720hfT >
726, Al-1.1%Mn-0.14%Cud & T, KiNICAL-
CuREBHRLEWSRRICHI L, RNECuRZED
CulRfEmiEo< 2ok, MABMANEEL XL %
%, Al-1.1%Mn-0.43%Cufi4:(%, 720ho BN T
BRIFUBEDFAE LD, S SICRERMOBULIE 21T 2

As brazed 180C, 24h

-

180C, 720h

Al-Cu
0.1 um 0.1 um AI-CU

O.Wum

K10 Al-0.05%Mn-0.46%CuaE DR A DR
FHTEME

Fig.10 Bright-field TEM image of intergranular precipitate
of Al-0.05%Mn-0.46%Cu alloy.
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Fig.11 Bright-field TEM image of intergranular precipitate
of Al-1.1%Mn-0.43%Cu and AI-0.05%Mn-
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Development of the Manufacturing Technology of
the Precision Compressor Wheel Casting for Turbo Charger
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Abstract: Recently, the demand for turbo chargers for automobiles is increasing world wide
because of the emission regulations in Europe and the expansion of the Asian car market.
The compressor wheel is the main unit of a turbo charger, and not only high durability, but
also high dimensional accuracy, is required of it by customers. The most important property
required is the initial balance (=coaxiality). We have developed new manufacturing technology

at our casting plant to improve the initial balance.
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Fig.2 Forecast of diesel car production.
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Eco-friendly Chromate-Free Pre-coated Aluminum Fin Stocks
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Fig.1 Structure of chromate-free pre-coated fin stock.
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Stain Resistant Pre-coated Aluminum Sheet “FUSCOAT CLEAN® Series”
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"FULLPOROUS" Noise Decreasing Product
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A New Alu/Alu Press-Through-Pack (PTP) “THE MOCCORI”
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Fig.1 Schematic of conventional Alu/Alu PTP.

B2 “THE MOCCORI" (f#z{X])
Fig.2 Schematic of THE MOCCORI containing a tablet.

B3 “THE MOCCORI"EEHIMADTIVEEE (EXK)
Fig.3 Schematic of THE MOCCORI containing no tablet.

Alu/Alu PTPDXEFT
(1) 1E—d 2 LHEADOHMIBATE L0
(2) Ry FHBMBRT
(3) = bMH A ZBRKE
B 0T %2 THE MOCCORIAS#R L £,
(1) =N BICHFEAOHEEZBGETE 2 (M1~3)
2) By MEGEACHbLELZZEICLY R b
MM AL
(3) FERDOPTP &MU ¥ — b4 XHalfiE (B5)

3. B

WL, KDEBYTT,

52 Furulkawa-Sky Review No.2 2006



MmE7)IVI=JLPTP [THE MOCCORII

B PETERENY/ZILI =L/
=S T4
V=M T7 4 VA, PVC, PPREZHH
925 EMHETT,

Sl WM I—F 4 T/FIVIZT L/
=S baA—-Fa427
Bi, Y= ba—T4 r7EERNOT—
SUNT7 4 NVAICEYTPVCH, PPHE, i
WaTEBEHY T,

4, ErEfl

K4id, EBEICEFZRTALLZBD ({H) ERTAL
TWVWRVHD (L) THIMOW S AL 5 HET biEFoO
ATA, FEATAVHRTEET, /2, EEOPTP
EAlERIC TV A ZLV—DSE[BET T,

5. BbVUIC

THE MOCCORIG, fi€ni, midFehis 5 Ay
hrolzAlu/Alu PTPANDYIBZ #H5GICT2HDTH
v, D, Y= A XERE LS TRFMNLRHLT
To X, EROSPURPLOUIFHZ AT, H
(R IR DS AT RE & 2 O EDEAR O EHWIFFT & %

-

:%'
.‘i_‘
S

B4 “THE MOCCORI”
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Aluminum 5083 Alloy Plate for LNG Tanks
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Fig.1 Demand forecast of LNG.
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Fig.2 Largest aluminum alloy plate of Japan.

450

400 N 53R E
—~ \ =i
“e 350 - B0 3
£ 300 AN 60
R 250 )(\ 50 &
B 200 40

- ‘%& / \

izl
i 100 20
m 50 10

O 1 1 1 1 1 1 1 1 1
-250 -200 -150 -100 -50 O 50 100 150 200 250

BE(C)
E3 5083-ONEEESIFRF4

Fig.3 High and low temperature tensile characteristics
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Table 1 Size of representative of LNG material.
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Fig.4 Hot roughing mill.
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Fig.6 Section of LNG tank.

AA—= M REMEDLE NS> T R BifE & L
TEEMTH2 I Eh b, WAL MRS A CER
H321HHEVBHLEATVEY, 22T Nt RFH
R AT L EEED D 2 e 2 LA LT F
ER

(3) X

3,500mm % i 2 2 RBUMI VA F e Fiiis H 38 ]
INFTH, LEICEET 2 EHEL 5 R EN 2 —
WCBOE N AT REfE (BT7) LTu Y,

7 ®‘HECTORAALR
Fig.7 Loading scene at Fukui Port.

5. BbYIC

B EFEITTISO1400 1FEREZ HUAF L, Mk 4
BREREWNE Z2HEL TV, 587 ) — 2 RBRE
BRLIDIE, HTAVF—, VI A 2L, BGGEHAR
B OBFICM VAT E T,

FS i IAY=¥ oXcis

Bl
T101-8970 HECAETAUHIXAMHIHA T H 14715
FREEHUDX 1 2%
TEL: (03)5295-3781 FAX: (03)5295-3761

Furulcawa-Sky Review No2 2006 55



BSTARAOB7ZIVIZOLEE

Aluminum Alloy for Magnetic Disc
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Table 1 Chemical composition of FP-3.
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Si Fe Cu Mn Mg Cr Zn Ti Al
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Fig.3 Demand forecast of disc blanks.
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Clad Extruded Products of Aluminum Alloys
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Fig.1 Microstructures of clad tube.

2 &EEIZYREDS
Fig.2 Variation of clad tubes.
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Fig.3 Coil of clad tube.
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Table 1 Typical example of specification for clad tubes.
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Table 2 Product restrictions for clad tubes.
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Fig.4 Productive range for clad tubes.
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Fig.5 Results of corrosion test.

5. A&

R6icr7 oy FEOHEMHZRL £, BYEMZZ Y
RERIBILMAEEZET 270, ABHO I 74
FOBRZHBMOBBEICHHIN T ET, 72, 258
22y RERAVTYONEZXIDED%, 59
MFICX2EAVHINZHMICHEHS N, 55T
74 VY NEBKRT 2 THGEWREICLET,

a7yt

I/VRL—%

5OMOTYRE

— JaLvhk
1

-

‘

| |
NV

|6 U5 vREDERB
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Technology

/— b &4 T PCHERIIR 22 D #E 28 H H Fe i

The Development of the Precision Extrusion Technology for the Note Type PC
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Fig.1 Appearance of notebook PC.
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Fig.2 Appearance of palm rest.
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Fig.3 Schematic of extrusion.
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Fig.4 Numerical analysis of flow velocity distribution. (1)
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Fig.5 Numerical analysis of flow velocity distribution. (2)
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Fig.6 Magnified image of edge.
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Fig.7 Extruded bar(Upper: After hairline treatment,
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T —TFhBERE, NTIA LB EREERMEET
%, Ty LHIEME D S— LV A M ERFEHITER
LFL7,

4. SROEFR

T =T MBI, W RE 2 DTRAR, HlZ &
FEIM L EOWM IS 22700 TR, HIFE
MZRifET272DDEAR— LB R TEL L,
e LTORENL 2 M L3825 2L mgETY, 7
GEIDONT ZA 2D & D il LB & Ry L A
MLB ZHTES 2 EC& Y, TIVIZy AMBOER
MWEEZWE» L, HD, MEEMNEZMNG U 7R 2 f 4t
THEIEMVAHRLEEZTVET,

T, WICHEIERRPEOR S N S HE T R
ITEADOIEMIEIE LTORMZED, 58S BHEKD
S AR BEALHROMECHEBMLTEWY 7,
BWY OBREDPCHLP TV E LIS, UNOMGE
FITRIETHE T S0,

BEALWEDLES

I AR " S
T101-8970 HAETAH XS4 T H 143 155
PRI UDX 1 2%
TEL: (03)5295-3530 FAX: (03)5295-3766

Furukawa-Sky Review No2 2006 61



PIVIZOLDBRDSHIIEL

The Fundamentals of Corrosion of Aluminum

RE

Yoichi Kojima

*—

1. &I

TIUVIZTLAADICHL TR B TEAN LWV &
WA RXA=IUDEBLTVEZEEO>NLVRYTH S,
L L& s, Bikhicd, AlDBEREICHET 2 N
BHEP DR ETHELNLZDHHFETH S, HICT
%, #HUFICEh0RANCE, ZLOEET VY4 ML
- FREOHEWEVHINTEY, ITh6DANTH
BHIEE ICHMICHREEL T VA A—JICHEBIL TV 3
DHAIL VS BEMBIOKRELRENTH Y, Jebifis
DBNOBRETHE, ETAVIMED LD BHiEO %
WHALE 7 2 EFRIZANIT, LR IC BB BIRDZ ),
WMMOHPTEENRTHTIHED, Kidb o7 ZF
FMEIND EHREL Y, ZOLEI0OMEEHELT
WD T3 LR DD HICREMIZTAIIEAICKE-S7D
T2 KPUITRAT VWO %GV RITF2 L, FlI&ICk >
TKETEZHEDL S TOHREANVELRLNT VB
GDb, WKTHSIEHFITIISIHIZW LY, Thb
BEHFOMBEDO—P 22 ZEBAROHNTH %,

2. BERIG

2.1 H—BERE
ESBAIDVKERRE BNl & &, RADAIRTFH3
AL A (AP Lo THREICH T X, &FdicE
Fl)ZETLOMERIGOZEZT /) — NRb &
VI, ZOWIC, BEIMOAPTH, EFELH Te® 2T
WOARTEZS>THI T2 LD BELRIEDI L%
V=RKInEVD, 7/ —F - #Y—FRIGIE, Bikd
LZEmEMNLBZERERE D R (E R - BR) IFERE
VIR E T, TS IOGHE & TG AL & B FR % A
KCENICART, WEHE CUEETHES, Hb ik
VR - AT L OB RN (B, TH B T2
2L, BT ELEMIE L L Bk iz ok (H,0) Bk
TREFEFFMTEY, W27 YLVALMELIZEHIC
BEMSEOENAHIETE 2",

BREZA LT EHHCER R T BEE, &
V—RK 7= RRIEHE I > T2 EM (5 2 Z2h
FNAV—RK-T /=R 5, BiicB T 5 1E(+H)fE,
WESETTANDOBERIF M MA Y — KT, & (—) M, EifR
WA T ) — R Thd, BRI T 20, 48
%ifﬁ)%@e%’i‘)\’l‘ﬁbiﬁ‘/—]\’c, Fati, el ihihsr
— R Ths, BEFEIBICEOTHH0DBELRSMICE

wfé,@%()@#ﬁv—ﬁ,*%&ﬂ@WT/—F
Ths, eDEZHMEREEL LT /=K - Y —FK
LV FBIMIEILZH 0, IS BHREKED
KEMTE, ZhZhOEMENICB T, HEAMIC
DOT =R FF AV — KRG (R G) DT
LTW3

2.2 BEBRIG

MMEKER IS BEIBAL 2B AT 2 &, AUt > TAl
DR E IR KFEA A (Hy) BFET 5,

6 EL IS L 2AI4+6H" — 2AP" +3H, (1)
CHERROBRIGISHHES L, FHANICR2ICRS
ha,

7 —REJE Al — AP +3e 2)
HYV—FKKIE 2H +2e — H, (3)

BHI2ARD O, S e WY b TEPE
Ko E e Y, GEAIDVHEMTERESA TV A%
RETIRETIEE, ROTRTORIGIEIE/ A H TR
%5, ZOLEERE - WOWMMTENP SR S
n, &EMTIRZe, WHTRYAF AL A2 X)DITH
20T %, AIOAP ~OBL TR S hBehiZ 5 <
VIKEA A HY) OH, DRI DS, H ZAID
ALl & LT, WICANGH OB IcHlE LTz &
Do

ZOE EOERMNELREICEI, MDD % BWEN—
OB ERDH A TH 2, AJAPT IS % TR f—
ROSEER I, Hy/2H o Zzh B TRE3all Rz,
COMERDEE, ES M WHOFMENE L Y a0
T, AlO7 /) — REREHD A Y — Rk L D35 % D,
CORRTH2ICR L 72 ARG H3 Lid o vk Sk %

62 Furulkawa-Sky Review No.2 2006



TIVIZULDBEDHIFEL

4 7 J — KRS © Al—Al%*+3e A
J e
S <cipi—p (@)
Z e

\ Y,

s N

H YV = KRG © Al=AB*+3e

Q _j.d D

G reEN

-
-

]

1

¥@%ﬁ}tf
E A
eq
E
i —
i | D
@ |
—
bl

V1

W
i e

8] .

cREREE. N UORE. BREE

B/1 7PIVIZOLICBTS7 ./ —RRIEEHY — RRE.
BRUINODRIERE & BREB(LE DK

Fig.1 Anodic and cathodic reactions of aluminum, and
rate of these reactions in relation to electrode
potential.

i

Al |

/\ 7 7J,E
Y &
KAl

NP
SG1meEN

@)
@ ®
L1

TIVIZT) L |

9,
e AI3+—>

A
> &2
® O
®
®

O
L1
o
&

@O (®

K2 BUKARFT7IVIZDVLADBEDRRISDERK
Fig.2 Schematic of elementary reactions of aluminum
corrosion in acid aqueous solution.

1=
s P
Bl @ (b) ’j@%
“,,E‘ 4 ) Q\)’L
3 O“/
EeqC“ .....
E ... /\/)} v
o A
BREM 2'\2/\/* §@
E [« 1 "9@
CORR .
EquI .... i/\/?\?/\/*/\/—?/,z‘\
1 *9@
v
BEEE RIGRE
BREREE. iom BHEE

K3 @7IVIZOLBLOKE. O)IESIUKEICET
5. 7/ —FRESLUNYV - RRIEDODRISREE &
EMRBAEDBEROEXR

Fig.3 Anodic and cathodic reactions of (a) aluminum and
hydrogen, and (b) copper and hydrogen, and rate
of these reactions in relation to electrode potential.

Wite L7 d AIRICHEIT L D %0 52150 KW E FEH 3
MY L, EHE N 2 B N (Ecope) £V D6 C
DL ARG, 7/ — KRG 7Y — FRIBE %
00 R A% L b D0 M —E S TR S hie

GRS TH 2, AlZH (Cu)ch 2 THE ARG
HHTE3bICTT . CudD PHFEN (E.,") BE." & v #
BOT, Cud7 /— KEEEHD A Y — Rk & 3585 %
iz, TS, CubSH VAWEREE T H RIS IXIE L
ROHHTHS,

2.3 BERGEE

SRS & Ld o> & 5 AR G (BRALERIE) T
HE5, ZORIGHEEIIEBRELTEE S, K1, 3
PEMBEN -BHREENE L D% oM & & 5
T —REAV—RETEBEROM E W TH 2 D5,
SRR I C 0 & S (AN L TR Ul v T
HIERFLHE S, ARG T H 2 I8 E G DE opplC
BIABEEEE BEREREL, i) PEEICIEIIOD
EOVBHEMTH S, BEREEERELE ORI T 7
SF—OHEANC L V52 bh5, REMS (m?), K1
M=27, %, =2.7x10°/m*DAl»n=3MHDA F >
LLTHINL, B 401(s)TAW(QOERHAAL LI L &
DIFEBERBIEZI(A/M)ETBE, 7777 —ERF=
96500C% F\ T,

n-F-AW/M=i-S- 4t (4)
DHNLT B, C ORIR % AT LR (g/m%/s) B &
oL (mfs) 3, Zzhzh

W= 4W/S/4t=9.3ix 107" (5)

L=W/p=3.5ix10" (6)
Lz, BEAHAITIE0.1 1mm/yAs10 pA/em?ic A Y
I 5,

Furulcawa-Sky Review No2 2006 63



TIVIZULDBEDSISHL

3. BEE—pHFER

3.1 KEBBEDRIE

HBREWREO S OEBEBAMEICONTE, 24
DIGEIED T IV A Y DT L F O BAL I HIE DO
e (BALPEDEICME D) " DS E 2 2, 26 OFREEDS
FRFNpHE BB T, b %M & Hhic L7
B4” h o7 T % ORKBEHBREOEEEIVRS RS,
W@, @RIFhZzhH, OICHET 3 FLETTRIED
TR T, @/ EBoE N T3, ThBDKR
W, LN, BJIERNCENR U PR A 2 R 25T
DRIl H, ORH,OBMKDOMKLETHY, K
W 3L THEET S, Jhickd L, WikoK
(H,O, H', OH) 3® - O TOARLZETH %, O
L O EMTIE, Ob3-2iDOH™ &£ 72 13H,OTII A% E T,
OMiDMEF A A (O,) ICRILI NS B, @& 0 5l
T, HE+1ftioH", OH £/23H,OTREALET,
Ofti OHLIZRTEND 3, DF V@R & 0 EHGEN DM
BB LTI, HOBRB A »IRALAIE LTHE,
Ho2Z BESVAVEINLZHEIED 5, H,ODE
[UTRTIX, 7/ —RBLUAHY — REELVZHZHO
MLV EBLUE@M L D R EMIBICRET S, K
50,8 L UH, B HET 5,

EmTEEEL XH 42D EIZH,0L O0,DEETH 5,
ZOMEK DBENEEZEZ S, RAZEMKT 20,3
SFOF FHFKICHE IR THI8mass ppmif (FiAATE
D, ThzHEiFO v, ZLLOKRPEDE I hzerf

— B TINHIE —
2.0
[ 1
15 F Cb #
S kAL 5
D DIEE
1 N 2*4/\/+*4e ey
122570, " F
0. 0592"‘2 <2

(V vs.SHE)
o
[6;]
I

S

= [ e

# ¢ |aﬁ ~~

i [ ey, T~
05 850 gt 2

=
= = ) Oa 20 2
22 0590y eOsp I n S 5 1
0 .
S0 4 0 S 2OH- ONE:
1k H A, IR
l 2 s
_1_5-| | TR T TR TN AT [N T S T ' l
2 0 2 4 6 8 10 12 14 16

pH

R4 KIREDOHM (25TICHITFDH0DEAM—pHFER?)
Fig.4 Characteristic of water environment (£-pH equilibrium
diagram for oxygen-water-hydrogen system at 25C).

WL TWwa, HEkZZDEDHHO0-0.5EiL %%
L, COBRBEIEIOME O FEEN OB SRS L TH
BlE%2FH9 %, THbBEFOL ALK L LTH
TINSZBAIYE, A5IE0H F/23H,0CEILS
N3, HATOMB I DM (Py,) 1atm D FE AL %
RT e KRATEPo, DI 72FOM & D HLIC A 253,
MDA — L TIRIFIEOMIC—T %, 25 LicHi bk,
FEH,O— O BREE DI E ML, K4 * TR L 7O/
FEpH=7T11ETH %,

ARTER IO & D RhPEH,0— 0,885 % JAR NS &
BRETE LTWVEY, NLEBRERZZICEH T ELFK
SEICKY, HAhOR2 R ER LB D 5, o 2T
WELEL T, 7/ — RN RS, &Y — Rl
ERRALMESZHRIC B 2 EPMEE 2 5, L {Ictkos
L— &g EI3E - RTERZRERAGYE - SR oCVEBRET T
29 ARG VLI S,

@ IcE VT, pH=0, Py,=10& XIZE=0 (K}
@) Lk, FabbBEMEMEI, HERBICLT2
AKFEM S (2HT/Hy) OB E 25T
D, felhoo SHE (X EHE/K FEM (Standard Hydrogen
Electrode) # RL T\ %, CO LD ICEMER L, ¥
B THO S N2 HAE R % FEAE & U 7o NN &
3525 DT, WAL &S, AL O Y AR
VRIS OREEL VA, A EM LR ) % H
WX Z OWERES T, ZOMEMIIIEESS -
DIFFTICE > TS THHATH %,

3.2 FHRERER

EEVEET THRICKET 2 oA ML, Ch
F TilbRIcHALE ST SOGIC B 2 FEALIC M A T, %
B ISICB % PilipHZZ B L Tl §5., 2hb%
BUPEINCEHR L 72 & O b3FE M AT — pHE ) (F—pH
M) Ths, H,OOE—pHM (4) ICAID Zh % FHAT
®5a” (kT ENE, mRTEENS,

E.'=-1.664+0.0197 log[AI’*] (V vs. SHE) (7)

ENEBREPAP TS ICRIE T 5. 2 OMEAEL -
PHIE A A VIR ICIREL, MduciRahs b1k &
IO MIC DWW TR LT AP £ 72032A10, D E LM
TRHEBAIZBTE, b AT e B> THERIGEL,
IKFNEEALY) (A1, O5 - 3H,O) DLESRMETICITTIE, K
IO DL S I h RN AR >TW05, TDXD
AN, H,OZE NS O@F L Y § > LTl TA
WEERE L THETERWEEEETH S, Lizhio
T, M EBIRICAEZ 2R EEIBAIZ RS L3 TEYR
WIETTh B, PERICEDO, ANSKTT 2 EkEBR
BOBALIEE VD JHHb 5 (IHELICZE D ThH B D, F0
L2 BEET 2 DIZALO; - SH,OD R E R T BB T
Hb, L2OHRTHBEBANL, £iIZALO, - 3H,O

64 Furulkawa-Sky Review No.2 2006



TIVIZULDBEDHIFEL

15 LEEHL, Epy =enm T EEBRER, Epey in 3.5%NaCl
I N o |—o — N b
. (@t B | ©
T ok ooy E (B
L r 3 > F A =
% 0.5 : Al3+ _8 |F ¢|]¥\ H-'BQH ‘@‘
; - = I = K‘ 422
g0 F@4 |0, Nogzﬁ.\\ =
< . I t L,
0-5F ™ EN %%//ﬁ BR
H 3 . b ~@.
e -1 F ® - l
2] - O 3 oy
B -1.5F f E
o F10°6 1 E )
E Al S b Nk
F 10 5 \ F A
2.5 [ P | 1 IR IR R R S | L

0246 8101214 0 2 4 6 8 101214
pH pH
®5 FIIZOLDEM—PHEERD(a). SLUOFAER
FBIEEY (b)
Fig.5 E-pH equilibrium diagram for aluminum-water system(a),
and corrosion diagram for aluminum in water environ-
ment(b) at 25T.

DR Z L, THPREREE LTH< Ev D
EEERR I D B FTHRA B REWIC DIz > TERE
AlDTFIER R B Z LW TE %,

4. TREDFH

4.1 MEEEMH

AlD S8 IS 2 B5bY (R T . 4 4 i
10°MOE—pHE & IZIEHHEL TV 3, AIPT, AlO, %
EE, B2OFIO X 5 IS4 A LRI O B T R
TEHEEMTH S, ALO; - SHLOLEWIZ, Th
R HREN 2 R OF BRI 2 DT 2 A BB T,
AlZEEE, SRADREOKEMICEZtEZ b 2400
T TH 5,

# (Fe) OF —pHBM & ik 80 o 5 I Jit B 5 M % B
6a” b IcZhZHRT, FedFEIKE, AloZzh &
D% VIAL, THSHO LREN TH 5 EEh %
K~z L, BN, Fed BHENL (£, ) ICHARIVY
Bl bbbz, HITE, mEREREZ RO TEBENM
WCARERBIEDIAD Y, AR L7z * BB T hic i
Fhd, COHOMERBTAHEBELLTHLIIZST
bhd, LITAH, BIBOWL EERVFE»LIZE LA
SRS, AR RMICTFET 28— B U £
D, MEAEREET X R0, REMOFREN 2K
6bHICR Y, COHREMDE Fh2HH 5, #id,
TAHVH,0—OBEE TR AHELT X 20, WHO
FYEH,O— OB TR —IEH T 5, T “BkEFFHWY
GV E 0 —INA A=Y DA TH S,

CODX D RREWMICHL, FelcNi- Crz@®imLizA
TUVAM, HrRFECEEREGHHEH0-0,
BRESICBOTABELT 2, COSEEERNICBE
LThRWEARESE, OIS RER - 543 mME

3 FO-{
o F : AEpREE
T r o
@ : i BRE
2 o F@..
> o N Soe, .
<~ o5k ) — R ial
- 3
P 2 =
=l o
® 1sf g
. Fe E R
2 F o
F (@|F (b)
_25 | I I I NI I NI N ) P I N I N N N R
0246 8101214 0 2 4 6 8 101214
pH pH
R6 HDOBM—pHFER?(@). BLURZRHOENEE
PRI R (b)

Fig.6 E—pH equilibrium diagram for iron—water system
(a) and corrosion diagram for steel in water envir-
onment (b) at 25TC.

SEMEIE EEh, —IC, AIGE b Chicash
T3, —J, AWDPAE PYFEOEEEE, 1
EEMPE T, FEEP»@, OFMOH,O%EH% (X
BT 2 e THRVITEEZHERL TV 5, WS
MTH—BETBHMICOVTIE, ZOB—BEEEDR
RTE2MHEHMTREERFBBTOEEL 57 DRl
T, AR CTCELVHEHENTREFRETZEAZH
MLE s, B L Offigi e LT oEE, EMaEAL%
R RFE T 2 Hisb - & - BLRPIELETH S,
42 RBHBEE

KA EEEA RN, FhZ O REEE T AE) R
e DEEGHE LTHHASNERE DT, B
CEOTERVEET 2GRS RBEEEEZRL D
2, LLahs IORBESLMYTHS, HRBRE
(27 5 THAET ALY A A4 > (C1) D3, REER
Bz R BRI L, LA - T & ZIBEED R
HEEILIZ206THD, Cl ZERL T2 03
JE R (5b) 1o & 3 &, pHA~8.5TIEMTH 23
B3, ClUOIFEIC &V, ORI &5 76 AL 5 R K
BB %, BISbHICIR L 7f% - JROBEAR O F M
M43 25, ZhHICHELTREBERT 2, LEEAHE
fEL7-SBOHBMERNTHRET 2HET, & IWER
AEEERENICIHEHBREPMEI L &, 20
NHTERZZ2BATHS, FHMEmE F, HEEmE
I L, FllwImEm L HIYE oK & HE L T PHEE
RBELL2T & BRI NEGZS, RV -
Fv N OEBEBAEOMENTEERILHAADI L,
MEVOTRELBATEE(HAEA2EILTVST
&F)LhVH%, THICHLTHRERE F, HEE
HBZD LT E&ERIBPRT 2UEREME 7§, B
EHELTOV 8GRV,

Furulcawa-Sky Review No2 2006 65



TIVIZULDBEDSISHL

43 TEIBEHRE
TEFEEORAMERIBTaclEZ %2 1T L9102,
(1) & FNHEFO,DNE, (2) T EFNEIE TOHK
FEEMOMKL, (3) T X FNCI #IE LR EpHIE R,
5% 3%, ZORMIEETICH AT 2, REIRE R I
F, AL EEe 1y, GEVLEEL OM
BN L D ER L I-HRIOR (skin) Th 5, L7zhi>
T, AmiEEicks I 2 RE#O LS 1c, RTINS EHE
WA TRV BRI W B bt ShTws, 29 LTH
JERMICRIEELTOARVEARETHRIMICT /— R
EIRL AP DS L, ZAUCHIY T 2 B2 REiRE L
REREE ) Lo, ThiCEd I HY — FRIE
ELT, RETHEFOMVEILIATV S, MHLOY
BBHVBHERINETEEZHNTE, Chb07 /—F -
AV =R &0, AP ERL, 170,385 5,
BIROMEHBO A Y — FRISRFICTE 4 ELH TR
D, 7/—=K - V=K »FTEIN -z hZhmkk
T3, ERELAAPT IS L CEKMNHE S 20§ 7
DIZ, WMEPHCI ZEWWKB LTI X FNCL BRED
ERT 3, &BICAPTINAKS R L TH 2% L TpH
PR T2, IHEHDEITLTABEBOMFFTELVE
Cl ) - pH R ST E T & FBEVHEL, T
EENT / — RIEMEINRI A Y — RRIGH L Z THIE
ER-E

44 TEEIBEBMLEIAESEM
TEIWEOREDOHTHR, TXZHNOAP OERE
JHick B, HREER, AP oTxNEHEEE, T
EENLMENDOHNEL L DBEETIRE S, KR
L7cll < OB R A Ik fF L, Wi &%
DOPRFEFICHHE I NG, LIchi>T, T7&FDOHIERIC
JEUT, BELAPTERUREE & A 2 THE N O S E A
ET 5. TRDT X FIFEBN (Ecpe) " —T X I8
BORAE - IREBAEN—TH 3. Ecrpvid T X Z DM
FEEDO L VIZEHICKRY, WL OHBKRIMTRD
HichsILickd, LEOHEBEATE, AHMEROD
AEREEZIEACL IS L > TRAIMICHE I Wz L &4
U 2 /NLOBISEREIC)B U BB D EIc k2, Th
DHLEEN (B —fLEOREHAEN—ThH 5, LE
OWMZHMEZBRTbICR L7z, BHO/NS AL (FLEI
LoTHELUIA) PRSI TMICHKELIEFICE, 20
BRI OB IRE I TEDL %%, Lihio
T, fLEZHkET & 2HAEME, HEAPRET 2L
Bichn93Y, kdokricEszse, FLELTEZ
EELBIABEMCEFLEEZLNLED, TEXHER
LEL Y BB —RILED~ A v N R BR B R
T—TREL I BZRALZTRSDWVTH S,

1000 - 3000 - 5000 RAIGEICHT225CIcE T2

@ 3y — KRS : 0,42H,0+4e—40H"

U3

7/ = KRG © AI>AR+3e

\*

e
7K R RIS
AlB*+3H,0—Al(OH)3+3H*

(b)
HY— KRS : 0,4+2H,0+4e—40H"

BIEMIBR
Ul oy
EETE L FETE A T
TERER IS

MM%‘\\\E___ﬁﬁ

AI 7/ — KRS @ Al—>AB*+3e
MAKA RIS © AR*+3H,0—Al (OH);+3H*

R7 T=XER@Q) - ILEDO)DORRIBEOERN
Fig.7 Schematic of growth process of the crevice corrosion
(a) and pitting corrosion (b).

ClI~ (mass ppm)
100 10t 102 108 104 108

0
— RN 4
T 02} A
@ Ol/;;@%\é HFIRDE conn
E 0.4 AT T al BAA
< | Etl%f?'it \\\\ \‘ﬂ\:Aé\_
&g 06 ~\'\li‘\
=] - AR TEIEA i\'
B _o.g| [1o00x O ° -
3000%| A, A3003 A
[ [5000% ] L]

_1 1 1 1 1 1

104 103 102 101 100 101 102
NaCl (mass %)

K8 FEBBMUSIUVIEZIZBEREMONaCIEEMREFEY

Fig.8 NaCl concentration dependence of pitting potential
and crevice corrosion potential at 25T.

Eprr * Ecrpy®Cl I ERFE 2 R8% 10T, B
Clrifg L & ok ¥ 2, BEIORPEEMkCE, CI
BEOWENPRE VD, EgeldEprd DH200mVETH
2, i, HEABMEEGETEOREL ST, Bix
FICEoThraHEELILIMESES 37, i
1202 20ppmCl BEH3003EF 4DV T, Enr, B &
RS FTHRE LILEDRE (CBT 2 A E %
oA TRUE"  FLEREwTHRELE, REKC
EoT, MEMEICET 2 BN DE cppy I 1 > > T
Bl itk s, 2ok 8 bBgE, Lido,
HOREICE b7 D HIEEDORISZILOFRE L Z 5
Nz, EILORIREEEME L BB ECKkET 5, EL
OEAMIEL, MELTHHEEDEOL bk EE

66 Furulkawa-Sky Review No.2 2006



TIVIZULDBEDHIFEL

I20E, REDRZEI/NS OV, BT DRZEIDE orplcD
WTIX, 4.7THTHERS,

FEM S E X (K 5b) 12, A M D3.5%NaCl
M ODEpyr © Ecrey® & N2 1kk - RO TRHAL 72,
b &Y BEEMND, SFRBEERTDH S, HEREE
FSUS304L#H DEp=0.5V, SUS316LHIDE crpy=
OVPT, THbH ATV AME NS LAIG D
BAEFELLATH S, HABEMLNTEAB BN
INE IR TV EMEE S, ZALLETIEZ OB
LOIEFICREL LY D %, AIGEOHABENMIIOM &
DT, H,O-O,REDBILEN S AL EVLIZFE D B
MLt s, TROLAIKETHEFO, H'Zh
ZROFMEMET L HEECE TSI AN, Cl DR
VIR 2R 0T, RESEERE T 5k, 3.28H
Ttz kHic, HFLLRRE NI ABRBIETERY Y5
fehd, REEEICEY PR E 0L EBANS
BHEZ»»rR ARV EICE->TLE I,

45 BREAL

AIMUDOFERGE L Bl 2 K& LRI, FERE(LE
M CTOEFORPH RICHED A Y — RIS TEFH %L C
E0H 3, oKL, AlDRENRERBEO MO
SCh B, FHEAIT I OMFHHRG, HRIMTHER
AHRITCE DR DOAERFNE 2T I ®2), AV — K
DTN 2D 272 LTI OMi 2505,
WS, O LItz ERc Kb 5BET 287
Y — RRIGEATEIEICAH 2T, Curfi2000R GH%T
&, HHLZCU DR IH THECul LTRITH
U, 2OCuKHETOAY — RRISHIEF IHEFHIC
%,

MEHS AT ARER I RE S, HERETOT
= RRIGE AV — RRIGE DEEDINTG VAL TS
HRZECRE TR EMEN 2 HREME VD, KT
B8, RfEES2EI L TO38E AR
BB, Ecorg, EMFEICA DD, ARBENDIT D H3EE
EDILV . ARENIZ, PtOLICHEELZVLEESR,
JAEBEZEZ L TOAROLAEIBEEEICBELTHHH
T 5, TOEEICIEEre& X L TEsp (Spontaneous
Electrode Potential) & #7293,

AlD FikD &5 % H Y — RFitEE, i\ Eppo
7/ — R T& 22 HREN 2, BiR & 55l
EROTEINIRLI:, 7/ — RERELZ, Eppl R
TR Z bR, Eppld ETHAEEREE (1,77 »3
MbY RS2, Zok5%7 /— FillificAY—Rill
MEPERD, FORNCE->THRENNSZHAN5, B
FUEEAITIX, FEREIZI LAY — FEREE (17
DINE L, THESDEDING DAL THRENIZE
ELTEmr kD BMlicE L2 (MHTD). COES %

i PASS _ j PASS i i i ; i
i\PASS = (D i\PASS 4 j,PIT= [ PASS , j PREC, j Cu(3)

I i PASS
ic
iyPASS j PASS l miAPASS

AvAvAVAytvAY i:*: i
TENERIE B
#
H
it

ESMETINI=YL

(@)
| . Y- kRIS
g \ 0,+2H,0+4e—40H"
[ :
S A M iPT

i PASS LEREREE

BREA ©
mABf | 0% 7/ — KRS

LBEN Eppp B Al—A*+3e
BRBA Egp|— ) § " licPass 4 i PREC jicu
L PR £ :
J
- T 1 c)
FEEM Equ' -~ : ' (

9 ABEEILCLAWMES @) . BIUVEILTIVDIE
&) D7 /—R-HV—FRIEODERR. HXUIno
DIFEDORBEIRICHSTDEREI
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Experimental House with Mirror Duct System
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Fig.1 Appearance of experimental house.

2. HFIVPRTLDOBE

KR NI AT L, BIVOHRN R RN Y AL
ZEicky, BRORITZBYIEEIEICLETHT
ANF—=RBRIDELNE LT TRL, BENTHY &h
LHRNICE 2 0L IVROENE 5 EDMEEMOE
D I WFINTET,

R2ic X7 N AT LOWMEZRLE T, RIAT
LZ, HRNZMY AL, WY IAATSEZTED
B & TSR, 2 D% FIE OB TR 57K
K LRI N T F T, ZOHTENREE, BT
BREEDOT VI = LSHOSER T E T,

B2 XIINZATLOHE
Fig.2 Outline of mirror duct system.

3. HKAXREEOANE

AEEE, L2k, BKH140m*TH Y, B3I
AT LD IR RXER—V, BRIEEE, WK, BT,
bV, YR, WETHR S, KR ZERNT
[l AR D QR %2 22 AWM M ORGTEY, £48
ZAEX T PEA, JPEALTBEIEICLY, ZORR
ZHBHR T2 IENTEE T, RELIEXZ Foft
i, —MA4A, BOE - fAEMAALR, BIV L P
BHBRIAGEE>TVET, Ak, JERARERICE®
B 217D AR—ZAH BT T F T,

ESMEBRIRAEAT I

b | N
FEBAXT IS RE HEMREXI I —MfERAE S O b
B3 FE1EOFEN

Fig.3 Ground plan of experimental house.

76 Furulkawa-Sky Review No.2 2006



KO DRTLRIERBREE

K4 XBER—IILEDHER RS EEHRREE
Fig.4 Plants at left side of Fig.5 Room used both for
porch. sitting room and for
dining room.

XM AND LR —NVEICEAD & D iz RO
F L. HEZ M ZRBOECWYTTEZEICXD,
BHIARREFTRL, MPOEFREANDHRICOVLTY
WFFL TV E T,

LA —VIEE RSO & 5 2 REFREE T, #2
OHRET—=TNDEICNET N eRiTHIEI2&Y,
HAKIC L 2 PUEE S IH>T0 T,

B, M v, B, mEZE6~ETRL T,
BEOHZZ M, LVEIMRZHEALPT VXA T
HY, BB - EERE O MIMEEZEIEL T Ed,
FHOWBE TR, Semm T2l 7z 2 A V2L TE
DEZ MRS TEZT,

ks, KI8T & DI, VeI CI LS ICH
DTG 78OBAICH L7 M ERTE LI, ThiF,
{EHEZ KD S L TITH LT, &0 HAKISEVIRE
A B3 eI NE 5T,

4. AEBLUERAET

D &S, EI7 NIETZAVF—RRIEGT
Ze <, PuEtk, B - SR EVBIGIhTOE T,
B LARE, SHHE - ERZIT> TV I35, P
OFt, W2 S ST, FURRHR AR T A SRR
UM € NN VAR AR R GRS B

FRNE & LTE, QGBI SREVERE, AL F—
(WIS FF 0 1E >, B10C/RT & 5 Ic b
W& B TARNIC K A HEYEL, TEM, B RECBT
2 I, (EREl 722 & DRl b T> T 9

5. BbVYIC

JeX 7 ML, WHSEHSW TS HI A, BREIRHE,
ANDBEL SR ECHLTHME Y AT LATHEEEZ

6 &P |7 h~AL
Fig.6 Kitchen. Fig.7 Toilet room.

®8 EmPFT RO AE
Fig.8 Room with washstand. Fig.9 Bath room.

41l

10 #HEEEER
Fig.10 Subjective Experiment.

bbb, AMEERTEHLTZORRZHEIELT:
WEEZTVET,

EROPTH T I =T LIHERBRE B L VMRLT
T HHhlE, KX M LTIV I =T Ak e Rt
T &y, HEEECINY HATOLFIFETT,

BRGHES

IRWILE = Sl
T101-8970 AT XS4 T H 143 155
FEEHUDX 1 2%
TEL: (03)5295-3538 FAX: (03)5295-3766

Furukawa-Sky Review No2 2006 77



EAANALIBERZ AV Y — - FBEOSAMSE

Commemoration of Tokyo Stock Exchange Listed Concert &
Information of Headquarter Shifted

ﬂf;];(jj’fJ:ﬁﬁnE,ulel/ff'_ F

YHEF EGERELT, 4H8HY Y N —h—Li
THHMABIA IS 7 AR P )VEBLT . HAT 4
JUN—T = — B 3061 F il 2 > — b I E L
L7,

<HH >

O FRG(VAZ Y 2 RIZ)FH () > )

o Uy /A2 % (2 a,8)

o (R E R D) (LY VT 2 F —)

IVBRIF— BB (HI AR 7 4 Vi SR BB ) 4R HE. BhIIZ KX
DODET /IC& Y. A=A NTOHELHEELTDI,
Bl L BHRMOPFNCH 2T £ L,

IHBEOBMSE

WAL AR, 7 7a7 i & AEEREDR)
L2 5720, 220 HBEEEURAT O BLEE I UDXIC
Bl £ L7

® i (it

T101-8970 AR TARHXAMIII4 T H 147817
FREEJRHUDX 12

® HTERN A

03-5295-3800 (fk#)

El=

S

HRESD 78

a
| "'""'-—--—...._| __4_

I’h “'t .q]llf;’n' ] -:l-ql ..1.-.

TN BHE D —

NTUNSHEAU

JRMEERER
............................... 514
RRANOIRER  RILET
............................... 539
RRANOHLEAR MERR
............................... 545y
DUEIORTLZ MERR
............................... 3%

|| sossrmosas

78 Furulkawa-Sky Review No.2 2006



L SEET

1 FBID [Furukawa-Sky Review] BIFISEFINSENEDT, £2 5%
HZEDzFE Lo COB. HARXANAIE2005F 12B2H%2E56% LT &
FEESESIFTHIBE —BALBWLE Lc, A FE. 2 BIZIIERHA T «
2 BRI OMERICBERWVLE Lz, INHEUEXIC. BRODIZED
BIE DR REBHBL EITET,

NnzHIC. EBEHELTOHENEEZEREL. EFROTHFIORAE
TEOBNEMITIDAABFECISNET, SBREDEIEHE. THEIHEREZB
WETEOBBENEBELETET,

[Furukawa-Sky Reviewl] 82 5Z2HREITHL T,
F2BIHREOEEN DT T — M CEEZERABTEZSELSE TS, B
secE. BmiBn. BESH - THBEN. bEVIIRBE, [IEICHBTEHA\
RIT2EF22HBHIV LI Lic, 55ADHIKT. DM - HED—iR
HEZHNITDICEFUELEL. RBICDNTHOIER., CTER. JEEED
2WFE Lo, REA<<EZEITEHLVEhELLZSL,

[Furukawa-Sky Review] Z&FAICTEHRIVEITEEDIC. REZE—
B. BHANGEEOKUZLBITTCENWEIDT, SBEELELU—BDITESE.
CHEESBEIVELET,

mERE—E

Al

Furukawa-Sky Review No.2 Furukawa-Sky Review RERES

(2006 £ 4 B 1 B %17)

ZER AEFE=

£ B BHES HWKIxL EHE#S
FHHE R T BEFRER
ZAHME

#F F Qlime Eth B =HRTF

% 7 i FPEah/tkett
T101-8970 HRZHFRKHEHXN@HA4TEI14B1S MERUDX12M
TEL : (03) 5295-3800 FAX: (03) 5295-3760

mERGCTA ALE=

= % Furukawa-Sky Review fREZES

= B HAZHR/ D

(BERTEn )

Furukawa-Sky Review No2 2006

79



Always With You

AEBHARANAF. BFRRRD7Z IV ZEEX—H—EULT,
BELVEEDEFOOZIRELEBICT IV Y LADS DERDOREEZEF L.
“FRICIEEE” ZRIE LRI TLWEE T,

BRET, BE-BIMEICEBNL7IVIZULMEIE. #6E
BRI DIEE EREDE L » TR)VF—3hFRDE L
[CERMUTEREFD. EETIE. N\1TUy REEED
BEE—FDINT—7 v TPEIREDF—/—Y EIF
BFIWZBBRIAVTUHICBLLEDNTVET,

OB ARG OKEEM
OEHENRT 1« @fiafiH
QY- RFv—IvAAINS  OfZEH

USAIILRICEN., BIXRICHARELEFSETEH7IL
FlE. E=ILOERERBIKEEICL L EDNTVETY,
Fre, HOKB MBEEWVLWSRAGERDSSZEDIED
5. SEEE. BIRIEHKDHSHND TP I DEIIR

BEULTOREDLRFF O CVE T,

O IIL=E O=E

ORmAHE ORR—Y -LIv—
OEFEAE

MEZEMNY IR MNNT =TIV AICENCNE-XB
E0IVF VY (BER) £UT. Feo B=T. W&
HEPINTE. EREECEBNEERELT, ZIVEZOA
(FICYADERESE. TIFIVAXSHEEDILI b
OZJ AKBRICELLBALBNTUVET,

. OPSHR(ZA 7t MEIRIARIR) @t—hY2o
. OEEH RS L OXTEY—T 1 RIEIR
OEHRIVT Y OEZHE

TPIVEZOLHMHIE, RENEZEREYT CETEIERSTL
BYrERERIRCEDED. BRYICKDSNDTEILE.
EEE, MEE. TAEEEICHBNSIED S, BB
EWDH—FTV04—ILPHS X R—LODOEMH. FED
BMPIIATUT7RHBEEISERATNTVETY,

OH—5VUzx—Ib ot vy
O = 0=
[ J=03 @15




FE Ea 2 h( Mkttt

E:S #
I 5
B #
S =
H P
7\ 1L
i "
EREAR
B i
& B
A M
BE s 4

T101-8970 RE#BTLHXIHHELIT B14E15
TAERUDX12/E
TEL: (03) 5295-3800 FAX: (03) 5295-3760

T913-8588 fRHRIHM=EETEB21-1%EMH
TEL: (0776) 82-5840 FAX: (0776) 81-6022

T366-8511 HBEERAMLFEA1351FH
TEL: (048)572-1311 FAX: (048)573-4162

T321-1443 1hAKR Bytridmtk s LH 1%t
TEL: (0288) 54-0567 FAX: (0288) 53-3329

T323-0812 #hARR/NUFIAFLIES60E M
TEL: (0285)23-2111 FAX: (0285) 22-1668

T523-0021 #&E BRI/ \IEHRABFEN72%H
TEL: (0748)38-1300 FAX: (0748) 37-8423

T530-0004 KFRAFARMALXE E:E2T B1&E295
A E JLoRE
TEL: (06) 4797-7300 FAX: (06) 4797-7327

T461-0005 FHEZEHEHMERERXEKT B14%255
FLETE L8R
TEL: (052) 955-6680 FAX: (052) 955-6683

T812-0011 MEEEREEMHIHESZXEZERFIT H2E1S
B AL an 18 ZBRAT £ L3k
TEL: (092) 436-3341 FAX: (092) 436-3349

XS+t AC E 21

ST IR
MAXEH I XTLZIHA

ZHhA Y —EXFKXE1t

MASHH=Z v 71T
HAZBEMFR S

R AR EMRA =1L

HAH T =TIV IHKEH

TR 7 1 HBERK=HT

HARDA T T XS

A ILEE S BRI
Furukawa-Sky Aluminum (Tianjin) Corp.
Furukawa-Sky Aluminum (Vietnam) Inc.
PT. Furukawa Indal Aluminum (50%I&)



F3 a2 D+

http://www.furukawa-sky.co.jp/

8 o
j_f"—__ e L

AT Y FERALTLET

(]
(o)

EHEEE 1 00%DBEEEBALTVET

A-176 1H4 SN 25



	Furukawa-Sky Review No.2_H1～4トンボ削除2
	furukawa_02_full_rev
	Furukawa-Sky Review No.2_H1～4トンボ削除2 - コピー



