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Bulk Processing : Impact on Properties

3  ECAP MIT&H OBMAME & Eaik

Mechanical and Corrosion Properties of ECAP Processed Copper
by Y.Estrin®*,R.J Hellmig*, A.Zi*, M.Janecec** B.Hadzima***: *Clausthal University,

Germany, **Charles Univ. Czech Republic, ***University of Zilina,Slovak.
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Figure 2: Variation of yield strength and dislocation cell size with increasing sumber of ECAP passes. The dislo-

cation size can be identified with the new grain size of the material,
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The Influence of Pre-Aging ,Temperature and Strain
Thermo-Mechanical Fatigue of CuCo2Be,
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by B.Prillhoffer, M.Riedler,W.Eichlseder, University of Leoben Austria.
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6. REAMEEEIZ X288 L CHREEOESHRE L st
Texture and Microstructure Control of Cu and Cu-Zn Alloy by Differential Speed Rolling.
by T-Sakai,d. Watanabe, N,Iwamoto, H.Utsunomiya, Osaka University, Japan

M3 S ONRSRIC RSB IE 2TV, RO AMERIR S A ST, TORGHR,
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EELL - 2.0), EEIEIERE, FEHELL : 50%x50% (B 75%).
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7 Cu-6wt%SnP &&DHRRAROHR

A Study of Reerystallization in Cu-6wt%SnP. ,

by F.8adi*, Y.Bienvenu*, P.Bertland*, P.M.Fourt**, * Centre des Materiaux** Grisel,S.A
Groupe Diehl, France
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Figure 6: Cinétique de recristallisation du G6. Effet de 1a température pour un écrouissage de 6,73%.
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Metallurgy---Process---Properties Relationship in Copper Alloys’ Castings.
by M.Stucky, CITIF France
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Mz ks g HosfE (B BabhT&i, Bz o T, LROBAENMERIND
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CuNi-Cr 88D A/ —F NS - —RRICA Y ) — F A REEIREFEAN(1000°
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Figure 6: Lvolution of hardness with cooling rate from [13] (a) immediately after casting and (b) one month after
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Figure 7: Evolution of tensile stress and yield stress with cooling rate from [13].




Session 2 F#UL MK, . TEATFR
New Products: Thin Film, Nano, Amorphous.
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Metastable Ordered CuzAl Phase in Sputter-Deposited A1-Cu Alloys System.

by M Draisia, M. Y. Debili, M. Zadam, S.Lallouche, Universite Badji-Mokhtar Annaba,
Algerie

H—A vy b E LT, BIROT A =0 A(T0m 132) &SR CGHERTE) L 0 28855 H
W, H7 AR LICA/Ny % —(nagnetron sputtering) i L D EREAE, FoOEEZ W
THEMRE 2 5, BOoNE L 7V I U LA+Cudl L0720, ZORSEY 5y
PH@  Al/Cult TR LS (Fig 1), sEHATHRESREERD Y,
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Figure I: Evolution of copper concentration in the co-sputiered [ms with insert diameter,
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Effect of Magnetic Field on Electro Deposition of Nano-Sized Copper Clusters.
by D. A Luthbin. F. A. Bondar, Inst. Magnetism, Kyev University, Ukraine
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13, By X 57/ s ositE
Mechnical Behaviour of Sintered Nanostructured Copper

by Y. Champion, S. Guerin, C.Duhamel, CNRS, France

100 n mEL F OFSSEBIEROMOPEER I BV T, SBOEBIIEHRNROBERELKELE
5, EHRIE 50 n m OGRS FIR CEMER LT, K% 90 n mOMRRKOHRERS 6
mm#E &, 5mmfR) FER LA, EHERBETV. BN & EREE QMBI R
RO (Fig. 2), EBIESN (o) OFEWHE (¢ VA (m)
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Figure 2: Strain rate sensitivity m, as a function of logarithin of the strain rate. lnset is an example of jump test in
compression for nanocrystaline and microcrystatline copper. No strain rate sensitivity is observed for microery-

stalline copper,
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Session 3 FEAIKE &R

Microstructures

14 8 - F{LEIE S E O B L BRI O IR

Thermophysical Properties and Microstructual Investigation of Copper-Copper Oxide

composite.
by E.Neubauer, PAngerer, A.Altenburger, Kompetenzzentrium fur Angewante

Elektrochemie, Austria

SNTEEE RIT A X VAR EWEIE{EE (CTE : Coeficient of Thermal Expansion) B8R % < |
ERAMIC - OEAR—OOREEI RS, MELE LT, CTE A/hSVWIEG BN R LD &
BOESFEER L, 60-100 n mOEHEE A —7 7T X - [Efki . spark plasma
sintering,SPS-1050, (EXRFRRE) #HAVW T, Cu-CuO HEEEIER L. WAL EiE
(Fig.2a/b), ZO#EHT “BUREM/(R)BWRME" 20T, b—h v 7# L
LTHETHD,

' T ! ) J T 7 = —
s w0 , ]
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Figure 2a/b: CTE and thermal diffusivity of SPS compacted samples as a function of {emperature

(BUEBERE & BYFHRIEIE “trade oft” DBFICH S, R T =513 5 %R D  trade
off &L T E, HHPDRESNESEPIFEET D THSI0?)

15 EEARERST (DSC) 12X 5 CulONi3Al &40 HRROFI
DSC Study of the Precipitation Process in a CulONi3Al Alloy
by E, Donos* M.d.Dianez**, .J.Sayagues** J.M.Criado** A Varschavsky*,
G.Diaz** *(Ciencias de Materiales,Chille, **Inst. de Ciencias de Materiales de

Sevilla Fspana

EETFEHSSITERE (DSQ) #AVT, CuNirAl §4&0OWHES M,

stage 11 B (NIAD) OFEFKIZ X ARV, stage 2 1 NiAl #HOBEMERGIC L H5REK
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Ji5, stage 3: v A1 (NAD) OB LS3BBNE, Th O OREIIMBGEE 2 /D&
T, EIEERIZRIT U7z, Kissinger ¥, Jhonson Mehl-Avrami & AW T, HKiEE
TFAK— B ABEH, EEnIERCERENEEL QWD LR, EEM
SRR - C, HHBOME, HREBE &,

1 6 CuNilswi%Sn8wt% I8 L CulNi6bwt%Sil.8wt% &-&OHr HRBIT-oT
Precipitation in CuNil5wt%Sn8wt% and CuNi6wt%Sil.8wt% Alloys
by V.Lebreton , F.Barbeau, Y.Vienvenu, EN.SM F-Centre de Materiaux, Le Bronze,

France

CuNiSn 413 CuBe 880N EAEEE LT, IROMHIZh > TE T, CuNiSi 64,
CuNiSn HElOA& L EWETRTAETHAN, Ni,SiSFREFRE L LRI EEE NS
W EBRTEHIRNSD,

FRACERIILL T 0|8 Y

CuNil5wt%Sn8wit% : Matrix a —Spinodal 43E—#1H - Cux(Nii-x)sSn/ (v’ pose/ ordered
structure) —#¥rH (y -pos discontinuous precipitation)

CuNi6wt%Si1.8wt% : Matrix « — Spinodal 45 i — #7 H} - (CuNi)sS¥/(vozz /ordered
structure)— § -NigSi{ hardening by Orowan mechanism)  (Fig.8)

EH FOBEITAS OB - $5EWO Sn ORITICLAMEEE (v, §) OHBRIZE-SL

INTRMETH S, $hEEMOBIIHEAEE LW,

1000

Jas
e
200 I NP 436
o RN
] "\ L e
& 800 D s A ) da2
P T ' ]
= [ 130
2 o0
= 4
E g
& o -1 26 <
= 6004 s o4 =
g 1 Trsitement de revenu & 500°C 1% ¥
F o0 - -u-- Conlrainte Maximale RE-
E § e Gonductivité Electdque 20
1/
© 400--’F 418
416
200 ¥ T T T T v T T T 4
9 50 100 150 200 250

Temps {mmf

Fipure 8: Mcchanical and electrical beliavior at room temperature in the case of CuNi6w%Si1.8wt% alloy
during a ageing treatment & 500°C versus lemperatare.

(CuBe &4 D CEHHBERINSZ LA, CuNiSn, CuNiSi &P EL X, EOHEHE
B EGEIN TSN T B, Sn &#5H T HREDWMIHEFBHHERE L TEHSLT
UV SB, Osprey IEDBEHIC ) o T, L EESHEREH T 38R PELNE & DFEENRFH D
INFEDR Y MU TIE AR ERE D000 /2, Osprey D@ HiE  Cu-Sn FaED
T HEEES L CRFICET b0 EZOND, SEDREIEFING,)
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17 CuNi28i 4&0HrRR O %R
Investigation on the Precipitation Sequence of CuNi2Si- Alloys .

by Joachim Kinder, Jorg Fisher-Bhuner, Research Institute for PFrecious Metal
Chemistry, Germany.

HEEOELRHICENT, 846l (L LT, CaNiSi &) DRy F—RA[ vF
WESERENTWBN, BT ROMESEERE 2y, EEEED 5% IERRRO
MBTHD, T0O 10%EE2F7 F—OEMIRTHS Z LML TS, JORMBERR
BAE, A0 150°C , CEA LTV SIS @RI > T, BAPKT 95 2 21
YL THD, S FEME LT 42V BEBEAINRD L2025 & NN Eh,

Z OFBRIIEAE T D afetER B, A Y TRk, DKL OO S & FHR AWT-FA24

FHEL, BEEIToTE, ZEROBMR A 73—1X  Reseach Institute for Precious

Metals and Metal Chemistry(Schwaebisch Gmuend,Germany) . ¢4 #:, B #h3EHE

R, BAERBAFHTH D,

TEEIIRNE 2004 427 A 1 B25H 20074 6 A 30 A, ZEBRUBWTEHBIA TWD I L

OWEIILAT

1) CuNiSi %4413 1927 4ir M.Corson &l o TH S i L 56 TH D08,
Hri BRI & IR CHEM 2 BARIIRESZ LTy,

2) BF., £EoOEET A~ (0. 8 xRpez). BTN LAWHREOMFHR Y
ZHEMEPTH D,

3) 15 0°C DIEAMET A MIBWT, BN RISEHMERSNPBE SR DR, Thp
RIS L B b od, WIHBHOEEIC XL A LONHF L TRV, SRR S
BT, $C dislocation OEESEECHH LEBXTND,

4) WHHIIEW NiSi Th b,

5) OSBRI ERE L BT,

(Fa DHEFEE LT, BBFEEEDOWRE - BEZH L C, mBOELRSHLEE > TS,
FD—BEE LT, BAFRHEDEFEMNEEDLEDIZ AR 8~ ThS CuNi2%Si &
2T, et e Tl FEMA T, BIESHEEEHL THSbDDL I T
BB, I, A DA R IZ BT SIS RSP CTHOEA TS L I THS, )

18 NI & FfSAR I I1T SHAHIAR & PR AR

Deformation and Recrystallization Textures and Microstructures
by T.Baydin*, A.L.Etter*, M.H.Mathon**, S.Jakani**, P.Garber**, ).Solas® and
R.Penelle* *University de Paris Sud ** CEA Saclay, France
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27y FREMRBIXMT (52~94%) L. F Ok & BER% OB L W5 B8l
(EBSD:Electron Back Scattered Diffraction) (=X W& L, € OB E PEFHREITIC
F AR (BEH) LU, SHOM TRRO A ME<111>, —#<100>, FRE=X
N 3<100-MEE O O F HEY Y, < 1 0 0 >R B LRIZBHEET S, 20
HRIIPHETREFOBRLFLTCH S, BHEMERI. MIBAREL2HIEO2NT,
<100>HEHEAEASHRIM L, <111I>SHHESIIEL 5 (Fig.3). AR@SERIEM IEOHA
2o T B RBIEE NN E < A2 0 <100>A8EM L, T O E L LT, MM L,

22 -
2t

<100> fiber volume fraction
%
=

Section reduction (%)

Figure 3: Evolution of the <100> fiber volume fraction as a function of the section reduction.

19 EAALRESSHT (DSC) LGSR s P AV#RO P AR R L BEANEDICHE
T 5

Study on the Recrystallization Behaviour of Cu Added with Increasing Content of P by

Differential Scanning Calorimetry (DSC) and by Metallographic Examination

by *Elena Martellucci, *Nicolo Ammannati,** Paolo Picardo, *Eupopa Mettalli Italy,

**niversitadi Genova, Italy

PUBMETH D U L IHERE (ASTM  €12200 ) 220\ Th, BET v ADRE(KITFIC
BETHS, BRENOPEER (P:0.016~0.04%) OEBAHRBRRARICRITTREC
ANT Y LT — 2 B, VU BRI O P 84 &£ L BEGOBRE BRI ER
s5HPEF (DSC:Differential Scanning Calorimeter, Parkin Elmer DSC4) % M T, &
L7,

HiERITREEIETHS (Fig. 1.). “hick-» T, BEGOMBERE, HRRE (REX
TSR ) FEROKRTRESMS = L AHES (Fig.2, Table 2), KREBROKEEREN L,
HEESBEEOMEI DSC MEHTHAZ &, BLOY VEBROBRERBELL P 8FE

(150ppm~400ppm) OEANT-H>N T, FREMCBENT D Z L Bah -7,
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Figure I: DSC curve of a 75 ppm P sample,

Table 2: Results of the DSC analysis performed on the whole set of samples.

DSC DATA

P confent  Onset MIN END
(ppm) °C o °C

3 318.83 3421 383.26
75 334.22 355.37 387.01
144 340.11 360.74 394.51
195 347.8 365.71 401.20
245 345,99 366.25 400.51
295 348.22 366.1 401.26
338 347.53 366.18 404.20
385 343.76 365.06 407.26
458 343.88 365.85 405,76
499 351.88 370.5 401.26

380 -
370 - ‘
360 -
250

340 -

T onset {°C)

30

320 g

¥ content (spm}

Figarc 2: Plot of the pritary recrystallization curve (onset temperature) of copper versus the P content. The
curve obtained by the mintmum of the DSC peak is also reported (50% of recrystallization).
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(P BTGB BRI RIFT P SHEOEBIZ 2T, TR E TP
TP DDDL T T B, AFFIEILE L EBREER, DSC #8556 L T, BEHEAD
PEHFEICHBT, PEFEDENIZ ON THEARBEN FATSS #0607,
WRPFIETH S ML)

(FES) B T REE S0 RN /RS0 PRz oW T
Prediction of the Long-Term Relaxation Behavior of the Copper-Base Connecting
Alloys
by A.Borhan*, T.Helmenkamp**, U.Adler***, C.Bertin*, *Central
Laboratory; Trefimetaux, France, **Kabel und Metallwerke Gutehoffungshutte Germany;
*#%Ctolberg Metallwerke, Germany

iR IS RS T A IR PRO B s, EA L, 10,000 RO MRIEAER
ShTW5D, JEAMERAIZHT 5 EFOTMFEE R L, -5 od s iz
FREBRETLEHE, BEOFRARK>WTHLEMRTETHDL Z EEHRBLE, “%B
ANDRADE”, “LARSON—MILLER’FR.0EF ) 7o k- C, BEHEIOSMiERS D
FHRIBFRETH -7,

(BTEERLHBLIEDHI N B o /e, MBS L TOIEHERRERER T S0 T
R PNTEAT DT, E DEEFIBER S T BT OHP TIERINIE, FBELXPH, &
X, F—F DL ok, )

(#FA) Cu-Ni-Si &M I bBRRIT-2unT
Dynamic Embrittlement in a Cu-Ni-Si Alloy
by Z.Sun®**, C.Laitem®™*, A Vincent® , *GEPPM-MATIES, **Alstom, France

i, MASIIRBOT ¥ —OfPn — & — (D ZTBIE#ET squirrel-cage rotor) 27 < v
LHITWD, MBELBEMEE - CuNiSi» IREEEO—2ThH, FAELOPITIE
400~800K {235\ T, WERIREE & LiC @B L - B2 2 T5008Hh 5, TR

‘dynamic embrittlement’ (SiROMEERE LERT S L VIS AMIERSE L RTHFBEY T
HAH5, BT, FETHE IGAMERS L3R4 5)E LT, CuCr, CuSn, CuZn &4 CH
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AR TWDEH, CuNitsSi @@ CclHMRIRL TR, EHE&.
Cu-2.16%Ni-0.72%8i-0.23%Z1r-0.02%Fe, OISR LT,
2000C TBIIERERE M Lz, SIREESET L. ThiC oW TR OB ET 5 2
AR AN (Figd)., BWHHODMET Lo il e o i 2 2 L Tz
(Fig.6), = OIBEIIAIERS TIc it 540 51Ot WE ORI N ~OIEBRETHDH &
Ezbhbd, ZOBRSIIBEHEOFERT v x i (0) KRFL TN D,
v =pul+ kTin(ye)—o 2
Q : EHEER o WEHBE, v (EFENRE, o WEREERIZN TS GRS

800

Stress { MPa)

St S vlar s a1 R
unan Stared at 200
200 —— S AL ENC

J

] a4 008 012 0,58
Strain

Figure 4: Engineering stress ¢ versus engineering strain & plots for the AR material at RT and 200°C with stan-
dard and slow straining rates: £=2.107s7 and £= 5.10%5

Figure 6: Fracture surface from the AR tensile specimens tested at a) RT and b) 200°C with standard sirainin g
rate &= 2-10757, and ¢) 200°C with the slow straining rate £= 5107657

(dynamic embrittlement, J&/IMEEHS, 15 FRIE BN HESLNEEBIER & BAGIIZ (L1
—DBEFEEZ OGNS, 76D DMEEEFE T SYEPIEEPTIZHHERT D2 LI L
> CEPBMALHEETH BHICBN T, BHRFUIHBEL TOE, ZDOFRIZL0 T ML
BEERT SWEI OO CER I oMk, FIHE LT FE (S) DRERNFS R,
EHBKFE (H) 1220 T, BRILZESZ 00 THOBERILL 27,
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Session 4 Corrosion

gy

20 B FF o REAIANC K DEFEOWEAKE B 1L
Protection of Copper Surface against Corrosion by Cationic Surfactant in
Seawater

by M.N Shalaby, M.M.Osman, FEgyptian Petroleum Research Institute(EPRI),
Egypt

ARz BE OB & LT, DAA(decylammonium acetate) S B4 A L=,
DAA XA A4 RmBERE LT, SAFEICERAL, BDEDREZREBEI L Z L BsHh
o7z, BHAHEREI DAA BREFMCHRNRH Y . BRETRNCHRENEL L,

(BLS DREXRIEGF B e o FEF DBF# TH o0, FBELPOBERY FEHE
2k, WEILLE S BBETE T, T« XY@ R L, )

21 FROBRLERICRT SO EEE R A
Non-Toxic Copper Inhibitors in Different Aggressive Media
by E.Stupnisek, Helena Otmasic, University of Zagreb, Croatia

A I b T OFEE (Fig.) 3ICH LT, iz L Tns e 8mb
nTwa, 0.6MHCI . 0.56M HoSO4 38 L1803 %NaCl #§iE~, Inh. 1~6 Z¥ML ., #
DB OPERE RS, BRBIBEFM L, A ¥ —NFEED I L, 72
— I EELRSTFREODEOHRDENK ChH-T (Figd), BRIISHOERIIRY <
— DR LONREREND Z L2 LB b0 LRSIz, T b OWEEEER RN

EIBEELFEETHD,
CH, cH; CH;

b N N N
(N i i
3 T T

H i i 'm b oo
Fmidazele 4-methylimidazole  4-methyl-5-imidazole ethyl-d-nsethyl-5-

caebaldeliyd inndazole carboxylate
inhi inh2
infr3 inhd

"y
& o

CH;
1-plienyl-4-methyl i-(p-tolyl)-4-methy]
imidazole imidaraie

inhs Inhé

Figure 1: Organic compounds investigated
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efficiency %

Inhibitor

Figure 4: Tohibiting cfficiencies of various imidazole derivatives for copper corrosion i
3 4 ion i .5 M
H,80, and 3% NaCl " HELOIM

22 K2 Ao icAE CIoRoRIRE &

Formicary Corrosion of Copper Tubes after Two Months in Service

by M.Batidas*, E.Cano**, L.Bello**, J.M.Bastidas**, *University of
St.Andrews,Scotland UK, **CENIM-National Centre for Metallurgical Research,

Spain

RS OB B OB G : 9.52mm ¢ . FE : 0.3mmtITF LR L Y BIfiEER (R
DM IEY) BAELE, LBEIFTONEISEBELTEY, WhYLBEORER
(formicary corrosion) O EH 2 Cu i, Z OHFIXEREOBGME VW THEY
TIL&4T - 7%, B~ m—mF L), B (HEER) . Kok, &8 TR
Do), BIET A MNCIRRBERINEZLOTHD, BREICHE, TROY 2
VAR T ; SEM (scanning electron microscopy) , EDX(electron dispersion
X-ray analysis), XPS(photoelectron microscopy). BEED XPS 222 T A (C 1s)
ne . (C-C) 284.8¢V, (C-0-C) 286.5eV, (>C=0) 289.0eV, (OH>C=0) 289.0eV,
OFEESHEI XN, —hboPpE (AR VER) ITEERRSAHRL T, ALk
HOTHS, FLEITH R EEE, 6% LR, o B CMIBERIZ L > T—o DRk
Bité LT, #i7+5b0 &I,

ACu(HCOO)-2H20 + 1/20: — 2 Cu(HCOO):-2H20 +Cu20 +4H20
4 Cu(HCOO) 2H:0 « 2Cu(HCOO)2 2H:0 + 2Cuwe + 4 H:0
1/20:+H204+2e— — 20H"
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(BBOEBERIY T SR L DL TR L e X TCHEEFAL T, )

23 HOdtiEMK, REBHE, EEFHRKS L CRFHBRICBIT S KIER. KB
KRFEOTTY T

Atmospheric Corrosion of Copper in Cold Polar, Moderate, Subtropical and
Tropical Climate. The Modeling of Atmospheric Corrosion Rate

by P V.Sterekalov, Yu.M.Panchenko, Russian Academy of Science, Russia

AbkEME, A — > 7 #E, BAWE, Barent ¥ (G F7E?) 2L TIRIKESHIZEN
TEORFRBTRABRE EM U BRBEERE L EREERY O 2 i Lz,
EEBRIC X, kkEEl,

M=M; t"

n=I- ab™M!

MR 1 EFOBRIEE,  t : BB,  abF

24 WHBRBICBY 288 X UHASOFTIRHRAKOUZ
A Study of Copper and Copper Alloys Runoff in Urban Atmosphere
by M.T.Sougarti, S.Jouen, B.Hannoyer, A.Barbier, University de Rouen, France

TG AD ) N TAMKOEHEE (Table 2) IWBWTKERSE LMl

(Cu:99.95%) ,CuSn9(Cu-8.22%Sn}# J: 8 CuSn3Zn9(Cu-2.48%Sn-9.42%Zn) > H i
Kizk»>TEHRTS Cu BORELRBAFORESTEEE L, REMBIT 2,
4, - - - - 52 WM, 3FMORBN D OVEN LIZEIY Figd, Table 302Ky, &
OEMIZHE, BE&THE Sn WHIFE A PMHEEREZE LRVR, Zn HIE-HZR L
7o Sn ZETASGOBEMENS Sn IRHEREh o, Sn 2B LHEEDERARK
W23V T, Sn BTREOBE SRR L WD LD EEILD,

130-] e a5

i3 GUSNS
e @— CUSN3ZNY

160 4

140 4

accumuiated copper
runoff amount {pglem?
IR
Z g2 2 B

Loy
o

[\] 50 100 180 200 250 300 350 400
mxposure lme {days)

Figure 4: Accumulated copper runoff amouts versus exposure time in the wban atmosphere determined from
Cu, CuSn, and CuSn,Zn, coupons.
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‘Table 3: Copper annual runoff of Cu, CuSng and CuSnyZu, samples exposed in an urban atmosphere

Runoff rate (ug-om Zyear™)
at. % Copper  tin zine fotal of
Cu metals
Cu 99 174 - - 174
CuSn, 95,4 168 uitder the - 168
deteclion limit
CuSngZn, 1894 136 under the 44 180
detection limit

@5, SnilHAEE LTEY b, Do dFCRETHES L CRELTECHS, TOMR
P BB LB A~DEES 1750 T, £ 6L SEESH Cohlnd SiC8bih
B, FHEICB T, BBaEL LT Sn OBHBBH SR b DD & T,

F OIS > C, BIELTHUEEPT S, Sn o2 HEOLEREF#D T
NS ETH, 36T Sn DFERITA - EBOBIRE D TE< R&THB 3, )

25 FEHOSBBBREERICBIT2GDFIZOVT
Explanation of Tin Role in the High Temperature Oxidation Resistance of Bronzes
by Francois Mathis* **, Marc Aucouturier®, Patrick Trocellier**, *Centre de

Recherche et de Restauration des Musees de France, **University de Liege, France

HBEH (Cu-5%Sn, 10%Sn, 1 5%Sn) OEKHOHEREHSE (250°C~600°
C) ZEIL, B{LE L Sn ORBEA LI U, BRIBRIROS .

RBS (Rutherford Back Scattering Spectrometry) ,XRD(X-ray Diffraction),SEM(
Scattering Electron Microscopy) & BV THT - f, B{LHMEOBIC@E. 'PO@KD
BN TEE) b F V2, Cu-Sn A4 {bicisn T, BR{EBIY Cu0 & Snl: DIEEH LY
0. OGETETRLND L5 REHEEIE, FixE, Cu-Al B&ICBT 5 Al0s 2
B, ok 5 iR SnOs AR LRy, CuSn &8 OB{LEHEIL, Sn>7% 2B\
C Sn i L AMRER S A L DD, BLEREIIEER A 4 OB (Cuz0+Sn02)
R OPRGEET KT D, 202 &1 5600C @ Cu0 BEOND O B LT Cu DIEHEL
BREMBEFNRER, 1.4-102cm2s 1 B LR 4.4-10%em2s! THDH I ENLHLNTHD,
BRIt > SnO: IMFOHMEE LD SELPIREFTLHLOLEILND

(Fig.b),
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Figure 5: Mechanism of imigration of ions through the scale.

26 FAMETE R FE SRS R MRS A Y GRS OB

Development of a New Dezincification-Resistant Leaded Brass Family for Hot
Forging

by A.Borhan, J-M. Welter, 7refimetaux, Serifontaine, SF2M, France

ARA R IR VbR TEILAEE AR S LTk, CWE1TN (CuZnd0Pb2)
RERED | WRESRESE L LT CWe02(CuZn36Ph2As) B dHh 5, LirL, T bid
BRSO TR, BEtE, MM ANE, PEIMIt., AEREEHEEOR
B, WREEEBRRB L

A AILSn ¥EE L, 3/ (a+Bry) kvid, BHEAE L OLEY TRIZ
R,

Imvextigased

characteristics

The good properties of the new alloys are due fo the presence of tin which leads to the forma-
tion of a three-phase (o~J'~y) microstructure. The acting mechanism of tin is discussed.

27 o M@K MNERIZHET 5%
Investigation into the Dezincification of « -Brass
by Bevis Huchinson, James Oliver, Ever Lindh-Ulmgren , Fugenia Symniotis,

Corrosion and Metal Research Institute, Sweden

o B8 (Cu37%7Zn) OBRESHERIZ X, As ORESHBIEZ RO, hizxdy
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ATHMMERELLTO Fe ORBORE. ROCICHEMEEE L TheaSh T
72 Zn JEFOBIROBEHS L BH Cu A 3 OB LB OMEEE HAY L LT, EBMNT
bz, 1) BEEPO As FThREEEORBTHEETE, A8 0.02%LA LT+
S BHARE RO AR TH D, 2) BE&PICFe BEENTWDHE, AsidfbE
# (CuZn) 2AsFe ZTERR L. As O EEMEEDIEDRITHET D Mg OHFLFL),
3) BRSNS A - AN R DR A A EIRE R I DRI RN CH
5Cu ABERIBIZHVEER» S, FLBERANAEINIERE o7 (Fig?),

) AR 8CwsCa b 69:31,

e -
i 80

- 70

CuBsiCus3
A
it
£
i

2 2
% Copper

.40 &
30
- 20

T e b e e e bt gt T e

ot T T r T T v 0

Depth (pm}

Fig. 7: SIMS measurements showing the copper concentration as Tunction of depth after the dezincification test
and the ratio of copper isotopes where “Cu was originally concentrated in the test solution

28 FHEADBIFBEREIZHOWVT
Intergranular Corrosion (IGA) of Brass
by *Rolf Sundberg, **Staffan Herzman, ***Matz Linder, *Qufokumpu

Copper(retired), **Qutokumpu  Stainless, ***Corrosion and Metal Research

Institute, Sweden

KB B B A S h o Sl A EREENIKIC KA IHHESIB R & 217090, s
LT, # 40 Faic B BN EE SR, L, ZO8IE RO Ph 2K
a2 ERUIFLIERBR SN TR, ZOBRBICOVTIRFEN L OFREE,
T B A 561 B A B~ &4 5 7= DIZBWE(5000C~6000C) 21T H, T & &
SEPOTRHYMTETHD Fe,Ni FHEHIFAINHILRTH D As R P LLaw (Fe.
Mn,Ni) (As,P) B L. #ERBRCHE L, As X P 2309 5 A S il 20 R & 8
SBEEA, R, BULRERIC &40 Ph IESRRICERL, lE LTV, As,
PASTY S L7z B U B & S o9 U L R im SR S h 2 B&O P ©
BHAPBAZ L LRD, SHEL LT, 500°~600°C OEWIEHOE, 350°C
TREM(1~7T BR)OBMMEETT S Z L BNEHTHS (Table 2),
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Table 2: Max 1GA, depth pm, for the investigated alloys, using the chloride citrate method after
different thermal cycles beginning with 550°C/1h

Alloy | Fe+Ni% | As% | Ratio Water |Air Fur- Heat treated 550 °C/1h AC
(Fe+Ni)/ |Quende [cooled | nace and 350°C for
As d cooled
1h 24h (7 28
days |days
| 020 020 |1 G JOMDA L6 9 17 19 6
2 020 26 |.16 20 40 70 100 61 47 40
3 086 019 |45 23 28 15 0 22 57
4 094 043 22 12 35 63 58 36 g 4
5 139 13 1.2 12 94 82 117 i7
6 144 190 |75 33 42 59 70 22 9 6
7 142 250 | .57 23 140 82 5 31 14 I3
8 168 020 [Bd DA 30 15 DA 28 61 3
9 233 052 4.5 52 28 23 63 19 14 6
10 265 d16 123 5 40 40 51 25 14 3
11 259 97 113 26 70 70 - 14 9 7
12 261 274 195 DA 0 94 47 [t 14 9
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Session 5 Application
INYiE

29  1806-2006 =33t 2 FEEAGMH O T A o0 T
Domestic Design Development 1806-2006
by Vin Culleut, Veteran/The FEupopean Copper Institute, UK

&, WA, F PoSMRMAEBREPFEMR L LT WA HWLRTEL, Thb
OEBNHX . ZD 200 EEOT A OB EEE Lo, K A M Ko
E, BRIS U TRERTYA VAR Sh T3 (Table 1), BADOTERA  Art
Nouveau (=5 2 /=28 (1876) 2 oW ThHIlkH VD, FFMIIHRE,

Table 1; Some Style Dating Periods

Dates British French German USA Other

1760-181F  Georgian . Empire Empire Empire Functional

1811-1830 Regency Restoration  Biedermeier Later Federal

18211836 Georgian Revival Shaker

18371860 Early Victorian 2 Empire  Revival Early Victorian  Eclectic

1860-1880 Mid Victorian ' Mid Victorian  Arts and Crafts

1880-1901 Lale Victorian Jugenstil Late Victorian  Colonial Revival

1901-1910  Edwardian 3™ Republic Wiener Werk- Art Nouveau
stiitte

19191933 Bauhaus Modernist

1925 on Art Déco Arxt Déco Arl Déeco Art Déco

1945 on Eames

30 AREGRAO B FAMSSOEREICEY SHEICONT

High Temperature Properties of Bi-Containing Copper Alloys for Plumbing
Applications

by *M.Sadayappan, *J.P.Thomsen, *M.Sahoo, **H.T.Michels, *CANMET(Material
Technology Laboratories) Canada , **CDA, USA

EAP( Environmental Protection Agency ) (& X AEEKE O P EHBORKBOES
& A4 EHO Pb AV GF) IS & (C83600:Cu-6%Zn-5%Sn-5%Pb,C84400 :
Cu- 3 % Sn-7%Pb-9%Zn ) @ ¢ # & L T . EnviroBrass I (C89520 :
Cu-5%7Zn-5.5%Sn-2%Bi-1%Se) NHWHLIDE L H R ->TETWSH, LrL, ZTO 2
T, Se DREMKBENDH Y (33/b. 25H8601b. ~), EOMMEEBRD 6
N4 L5z, 89836 (Cu-3%Zn-5.5%Sn-2.5%Bi) MR I (Table 1),

ASTM DFRA T+ 2= FIZHERL T, 2hbhDae s ShEFLASONE (FiE
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~2000C) ZFWAE L7,

Bi #4844 (C89520,C89836) ¥, HWIRIZIWTIRE LEMICH>WTHEEEE
(C83600) & LA L 5 DHEAEL R L7245, BIR(93°C,149°C) TRV VTHIE, MRS b

KHESE L Vb AX<HHMELT L Pig.l.), ZOBREN Bl OBl (260°

C) LU H{AEL D2 VKD, HEOBIBIE Sh T RO T, T 5480 D

%, Bi-Sb HMA&ICHRROm FIIEIFR T,

Table 1: Nominal compositions of the alloys tested.

Alley Composition (wt. %)
Cu Zn Sn Pb Bi Se
C83600 85 5 5 5
89520 86 5 5.5 2 1
89836 89 3 55 2.5
[z mewiE maave]
275

Ca3600 E 89836

C89520

Figure I: Properties of alloys tested at selected temperatures.

31 WHIERRERET AT a7 T AGEROMMS
Development of ECOBRASS® Castings with Fine Grain
by Keiichiro Qishi, Yoshikuni Goto, Sanbo-Shindo, Japan

Pb 7 U —Cu-Zn-Si BREIE - = 279 2 i E (C69300 : Cu-21%Zn-3%S1)
LTSN T SN CERICHENS DD TR, HEMEE L THAEOHRK
MERE L LCES ERICBENA LR TETWD, ML L Toxar D
2 - (87850 1, Fiff. ACHRMOEBHICKEER Sh->2H 5, $hEll=a7 7 R
OEER LR B LT, BREOMIMELORISEER{TThE, Cu21%Zn-3%Si 5&Il%
BOBESBMEL TR RN L, BREOME, #E (25ppm) O Zr OFEMIBHED TH
SRS A D EAREESRE (Rig. 3). i, RERIIAT P:0.008% % &FH LI
REECEMIN TV AR, PREBENE LTOEROEOTHY . ZREL EOZRITE



FHEN TR, Zr OFMIEE4E - Cudb%Zn-3%7Zr 12k » THEIZFEHT 52 &
T B L 0 BRI R K MEBEIND T E 35 o 7 (Table 2 B8
No. 744817 L. No.8:Zrb0ppm I L AHMEH V),

560 : : A I 50
: i Tensile strength

540 S R 45
“E ; ‘ ........... &
E 520 EERE & i 40
= kS
~ A -

600 | doeds 35
§ % S Ay &
2 2 : 4
G 4gQ fermerintl i Etengation ... j... 302
& X oo 5
2 i
%460 - g : 25
- . & :Refined

440 0. A cPanlly Refined |- 20

x, Mol Refined

0 5 10 15 20 25 30 35 40 45 50
Zlicanium conceniration /ppm

Fig. 3: Metallographic structure and Mechanical Property Change of 76Cu-38i-0.08P-residual Zn alioy due to Zr
Addition.

Table 2: Mechanical Properties of Low Pressure Casting Products.

Specimen  Tensile strength  Elongation

Number (Nmm?) (%)
No.7 440 25
No.8 540 36

32 CuAl'Mn RSSO
Development of Cu-Al-Mn-Based Shape Memory Alloys
by T.Omori, Y.Sutou, K.Ishida, Tbhoku University; Japan

RIESE L LT TINL AR L <mbh TWhan, #5eoPp Tt CuZn-Al
Cu-Al'Ni, Cu-Al-‘Mn 74 & OA&E&PFIREERS LT, ThbodaaniRE
H&£EFNThL gflo~T oY g FNERBIZL-Thd, fE&BIREESe0EA L
OEELRFATEFREMEN D & THD, AR REESS L L TO Cu-Al-Mn
BENFO Al SHERIIGUT, HAMLHELKE B S EsR1CFR L, MM
Eh, EVESRE L AT HERTRATRRENGSEHEE T I LZRABELELD
Th b,

Cu-Al'Mn &4 D<LT7 94 FEBESET Al §F RS U TELT S (Fig.2.a),
I Al &8 (AL<17%) (X A2/B2 s & 2 0 RBIEAME ST EN S, 7.
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B Al &eiT AYB2 i L o 55, BRENE BENTHIEST 5 Fig.2b), 1w
AT HE & ks 2 il 2 -84 & LT, Cu17%atAl-11%atMn §@& B RESH
B/5, ZOSSEERIARM LA L ORRE2EL . BT 2 & TR
BB OMEE R LES, TOMBHIBNEIFREELH L (Fig.8), BHiC, SR
FBONA F- U4 ¥—L LTEREBER .

@) (b}

=
&

g

@
&

-
a

o
=

a O4n

Tormparatere °C)
@&
L3
=3

Maximum Reduction in Thickness (%)

& 10Kn
o 1ikdn
20 o 14.5Mn
400 v 120
o 13N
a , N
10 15 20 49 18 20 25
Cu-10Ma Al Cantent (at3) Al'Conten (al3%)

Fig. 2t (8} Vertical section diagram at 10 at%Mn of Cu-Al-Ma ternary atloy and (b} the reduction in thickness
before a crack appears by cold-rolling as a function of Al content,

+ Curzphliy oMo
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Fig. 8: Initial stress and the number of cycles to failure in Cu-Al-Mu-based, other Cu-based and Ti-Ni SM altoys.
The grain diameter of cach alloy is indicated in brackets.

33 BB O BRI O W TERAID
Friction Stir Welding Application (invited speech)
by R.Johnson, TWI The Welding Institute, UK

(PSW,JEBEEHREEE DO TR, B

34 EEHEOSN 0 — 2 —FIHORAICONWT—HE. E R — | BIRREM
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Advantage of Copper Rotor Motor ~ Performance, Energy Saving and
Environmental

by D.T.Peters*®,d.G.Cowie*, E.F.BrushJdr**. *Copper Development Association,
**BBI Associates, USA

CDA-ICA OEFE DB 1Y 7 k& LT, CRM{Copper Rotor Motor) > FZ AL
HEXNTWS, ik, HIRFEEESBOn — 23T A I =y AMENER SR TE
Fed, TAI=UAL Y LERCEEICENRLSEHR (FA A M) ZAVWLZ Lo
T TR —PREEDDHZ EPHEL, 2071y e 7 M 1997 F L0 BB S,
BELZ 260,000 BB ERICA > TV S MOBREEEIIT A IOBREEE LY L 60%
BRTWARD, oo — X ZERTHZ LTV a— VIS L A% (PR) 2
C&x 5, ~FIEgTEE, 15HP O —F —0OF A Ifln—F — 2Rl v — & — [T
2T, MR AT o A, il —BHDOAY v FBRLNZR -7 (Table
o).

Tabie H: Performance Characteristics of 15 Hp (11.2 kW) Motor

Al Cu Difference % Change
Efficiency 89.5 90.7 +1.2 +1.4
Temperature Rise, °C |64.0 59.5 -4.5 -7.0
¥ull Load RPM 1760 1775 +15 +).85
Slip, % 222 1.37 -(.85 -38
Power Factor, % 81.5 79.0 2.5 -3

(Frr e NSRBI, BElE HER DB T #RIE CDA RFEH G708 EBhHE LD
S ECHoL, Ll, EOREITET L DL ot & Ch3, HEDR
EEIELSEREL T, HDOTEBETZEHAEELNEEZS,)

35 AEEKOMTERIC OV T—EfRT (ox7 ¥ —) HORERE
Bendability of Strip Material — A Key Issue for Connector Applications.
by L.Bresch, U.Hofmann, S.Theobald, Wieland Werke, Germany

BB EORER P OER T (o7 &) ®LC, [EEE O R L AT E~O5R
BRD LI THD, — RS, BAUGEFORBTRIZBVW T, $iGecimTmI ey
HIEPEELS T RS ESRI E > TREAMTMIME - >ONEEETH S,
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SRR T- O BE AP T - T O BIRAGEAA Y (A spot) DEHREERO KX &
& ik ORS LI OO R & XX EN B (Fig. 1), Bl 753 B 4T e Befldt & 5k
R D0 OFERIL, EMmOEE S, BMEOES S, +oRERNRE XY 5,
FESLRIER, FEMH, MR (W) SRR IhoiclEE 5, TERHE MR
AP O T O (MBRiminimum bending radius, 1/ t ) ,$7EHREE (577 : Rp0.2) .
FBRLOEE (ICSA,%) ORFEE R, IFHSREHRE &R BERERIEEEeE 0 b
M TR S LTERTWA Z &840 D (Fig.b).

Figure I: Principle of measuring comact resistance (spherical contact made of Au mated to flat sample suiface in
dry civenit conditions), magaification (schematic) of contact area.

S

454 | "0 csvocusngy -
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Figure 6: Minimwmn beading radius (rormalized by 1) and elecirical conductivity as a function of yield strength.
- Test conditions: t < {.5 mm, v-block, 20°-bends (v-block), perpendicular to the rolling direction, bending width
FOmm.
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HICRELIFEE R ERT, AL, PILICOWTHEEREZRY.

Session I Bulk Processing Impact on Properties/ Poster

P 51 Cu/Ag OFARILBHEEA O E L &R FRHREIC >V T

Mechanical and Metallurgical Properties of Joining Cu/Ag Applied Transient Liguid
Phase Diffusion Bonding.

by A.Araee, J.Senkara, Warsaw University of Technologies, Poland.

P52 $— Mg ROMENR ©  HEERH OBNMERDOIER & SRR
Interdiffusion in the Copper —Zinc System: Microstructure Development and
Mechanical Behaviour of Composite Wire.

by A.Deraisume, Y.Vienvenu, T.Dupuy, Fcole des Mines de Paris, Arcerlor
Research S.A., France

P54 $—T7N 30 ARASOMBREOBORTEE
Morphological Stability of Liquid-Solid Interface in Some Copper-Aluminium Alloys
by N.Boukhris, M.Draissia, M.Y.Debili, Badii-Mokhtar Annaba University,

Algeria

P55 J/HEEET 28— T A= v ABBOREE & RS T

Phase Transformation and  Microstrain Study of  Nanostructured
Copper-Aluminium Thin Film.,

by S.Lallouche, M.Draissia, M.Y.Debili, Badfi-Mokthar Annaba University, Algeria

Session 2 New Products ‘Thin Films, Nano, Amorphous / Poster

P56 GDT /7 T A S —DEESLICIT B 20 THMEOHR

Formation of Icosahedral Structure during Crystallization of Copper Nanocluster
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by J.J.Gagner, S.L.Gafner, Katanov State University, Russia

Session 8  Microstructures [/ Poster

P59 B X 2MASOBMNHEORE L BEHER OB OVT

The Study of Microstrucural Changes and Effect of Deformation Localization in
Copper Alloys at Shock Wave Loading.

By ILV.Khomskaya* V.I.Zel'Dovich*, B.V.Litvinov**, N.P.Purigen*¥, *ral

Division of Russian Academy of Science, ** Russian Federal Nuclear Centre, Russia

P60 It BERMLASSRLR O R E T IS E R

In-situ Transmission Electron Microscopy Study of “ Dislocation/ Grainboundary
“ Interaction in Copper.

by J.P.Couzinie*, B.Decamps**, FPettinari-Strumel***, L.Boulanger****,
L.Priester®, *CECM-CNES, **LOMTR-ONES, **FCEMES-CNRS,
wdxd A, DTA/SEMEP France

P63 Cu-Ni-Sn & &OMMKER & EAEOBERIZOWT

Microstructure / Tensile Properties Relationships in Cu-Ni-Sn Alloys.

by F.8adi*, Y.Bienvenu*, P.Bertrand**, *Centre des Materiaux PM. FOURT ENSME
**Griset, S.A. Groupe Diel, France

Sesgsion4  Corrosion / Poster

P 69 H{ROEMBIR R OEHFCOHHHE
Analytical Approach of Century Years Aged Copper Patinas.
by A.Barbier, J Kasperek, S.Jouen, Universite de Fouen, France
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Session 5 Application [/ Poster

P71 CuwAl'Mn Z2BRERSEEHBOEREBEX S SERABHET A R - U1y
—DFi%

Development of Superelastic Guidewire with Functionally Graded Property using
Cu-Al-Mn Based Shape Memory Alloy.

by Y.Sutou®, T.Omori®*, M.Suzuki®, A.Furukawa®, K. Yamauchi*, R.Kainuma**,
K.Ishida**. *Tbhoku Univesity Biomedical Engineering ,**Department of Material
Science, Tohoku University, Japan

CuAl-Mn BEREESEO I B, KAKSORSITHENTHECENR TS Z EBE
FOHOMIE (AEE-RX3 2) BV THLMIERTWD, AR CwrAl-Mn %
FEARRLE S G OBHEAHEICER U, A8 FEHAO Guidewire (F5EMAR) OBRREHEM
Li=b®OTha, Z2C, ARFEHEHO Guidewire & 13, [HEER YOREIZH-
0, MERRA LTI T =T NEBHICEY ADEOLERLBOL LMD L ths,
T OBIASBIC T, 52 FE S EREPRER Sh, FRriislicBuy it
43 7t FAMER Bk & 5, CuAl-Mn ZRFERERA ST A SH B0 R T,
ZFRRBEMET L (Fig.l), HEEMETL, MM THEZHET, € Al SFEO
Cu-Al-Mn & EBMHMLAAETHY . REDOHINCIMIEND, ZOHMEE R
T, Guidewire 2 LE2HE — WA R CHERECHRHL, Pl by 2{5ET
X DB Z FFo— 2SN RBMIIZ L > TEX D Z L HES (Mg 5),

Temperature (°C)

Me
2 " A
10 15 20 25 36
Cu-10at %Mn at%eAl

Fig. 1: (a) Isothermal section at 800°C in the Cu-Al-Mn system and (b) vertical section of the Cu-Al-Mn system
atl 10at.%Mn.
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Fig. 5: Plots of bending stress o vs, position of core wire, where inset figuye shows typical stress-deflection curve
abtained by bending test. Photograph shows a Cu-Al-Mun-based guidewire having functionatly graded properties.
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Poster 71 Superelastic guidewire with ﬁinctionaily graded property.
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TOE,. 75 AERYEOTECHMEIN “COPPER 2006, Better Properties
for Innovative Products” (SR #HZET 5 EEETE, 2006 €, EHHMNE OO OE
Wi PERER B H L C). Compiegne-France,September 12-15,2006 {ZHifF L7,
SEI/PEETH -, B L UEASIE L, £BRENREAR O TIC TN RR
BT blz» T, MBI &L OFFERE LHmI 2 Eh, RECHESBREETH -1,
PTFICgEEOHRICE 2 B0 EERL, LT 5.

CERE LTofEE, BT LS HRIEET LI HOTIEHRVLY, VA 20 8FETh
I SEOBEEL W KRR E I THD LD ETH -7 (No. 1,1C8G),
- EFEOMESOFESFHITEO T, HROEEARRBEO—OHBRERAEMRE LTO
7V —{bThB, BIEBESEL LT, WO OASORBEZINTIRREINT
W5, Pb % Bi, Se 2 X OBRUIERB CEBR LIZGEVPEE TCEMEShS2H 5
SEOARFHTBNT, TR HOAEORIBEILIT D HEHEREARE Sz (No.30),

« ZEMHO ECO-BRASS 13 Pb 7 U~ LIZBIT 2 H WARMEF L LT, WA THN
HEE BTV AN, ALEITE T ECO-BRASS #EH O F SR LBl (Zr B0
(kB REEIh, EEEED (No.3l),

A EOSEITBWT, BHELES ED QO RBEILERT S O (=227
4 —) MEROMRAEEOERENECET IMETh -, BBHEOBREBHOARICE
VT, R T SRR A K o TEMAREF A LA — ARPRh b THEET D
LT ETHD, B, FAVIZBWT, ABEERRAOLDIC, BERO—T Y=
7 b e LB B0 AR 23 Tna 00X 5 Tho T,

SRS S ORBIREICEBT A, ISELHER(ynamic embrittlement)iZ DX, HFREY
R RMTbIE, B R O{E RSB S OBEERERIITT SN
TWHZ EEFHRLIZV GBS

RSB AGEASCOMER L LT, HEORES L P EHME  EH I, €
ORFEIWFEEN, TR LB b 2@ AERER CUBR U TH 5, Y
WA &AL, HEAPHREN TV LICESEE R IT . (No.26,27,28),

C EEEAEII BT, REFRALE (The Best Paper Award) 2EFESH, EiLK
2 CARBERO A~ T OTROMTRESZEHORIIEN L, BROEY THY,
DIREOERFOED THD,

Development of Cu-Al-Mn-Based Shape Memory Alloys,
by T.Omori, Y.Sutou, R.Kainuma, K.Ishida, Tohoku University, Sendai, Japan

CBIE, B LUHAEOEBEHE LC, EHNERHEINDI O, ERRN5,
FEELEY, REIOBBIZOWT, brim@ahicd, meBoiEnlh-/, A
ADMEPOBRBRABHFIN TN D LI THS, BRORELZEDLL,
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