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Heat-resistant High-strength Aluminum Alloy Conductor
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BT 72, BB — 7)VERIG R % MBS L 72 5 % 1048 il
AL 72 L RE L2 E Z I, FIERE CRIEL 2 L SIS 10%E T ¥ 51
2 T EGRE L HUE L7 2R EA73 KA L2 TE BAl-Zr&ES&%2 R—A
IZU, Coz L #hid, S L il ez mitmTIic kv o#d 2 2 & °ff
CEFEREE DM _L2MERR U 72 i BV % §Fifi L, 533 K& Pl L 7z, Al-Co-
ZraEMD I O 55 RBIS DM L2 IS, mHIREZHEL 5720, G- 2
GG 2T o7 CNIZED, TV IZY LAEEhADZIEAR OB K Z EEE,
[CPFNT NI D SWEGR L 720 F 72, BIEAHBRBGAL & Zr[EVA IR & R EL
B X 0 Zedr b2 K, BIRE S, o EE2 L 72,

We have developed a heat-resistant high-strength aluminum alloy (Al-Co-Zr)
wire in order to suppress the increase in the wire cross-sectional area when the
conductor is switched from copper to aluminum. The temperature calculated
from the Arrhenius plot from the time when the hardness of the wire decreases by
10% (10 years) is defined as the heat-resistance temperature, assuming that the wire
in the compressive connection of the conductor terminal is used continuously for
10 years. It was found that the elongation and tensile strength were improved by
using an Al-Zr alloy with a heat-resistance temperature of 473 K or higher, adding
Co, casting, and dispersing the fine crystallized compounds by wire drawing.
The final heat-resistance temperature was predicted to be 533 K. In order to
further improve the tensile strength of the Al-Co-Zr alloy wire, high-temperature
casting was performed, followed by rapid cooling. The results indicated that
the conductivity of the aluminum alloy increased due to the formation of a Zr
solid solution. Both the tensile strength and the elongation were improved by
strengthening the Zr precipitation by refining the cast structure, increasing the

amount of Zr solid solution, and the use of an aging heat treatment.
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Heat-resistant High-strength Aluminum Alloy Conductor

1. 8

TLUVIZVLAZEEOSER(TLIZVLAEK:
2.6984x 107 g/mm?’, $A#E:8.93%10° g/mm?),
BRIEFIRES AR (TILI =T L:2.67x108° Q
m, §#1:1.69x10° Qm), #Hi£16 kmE TOILELE
2RI 7T — 7 TIEI3FHICE WILE (HRERES)
TEflizs @B TH Y ¥ T I =y AEH VTG
X, HBIEHA 7 A Y — =2 ZARAFELRRD OIEES
DO BB D 72 0 g - B A 7 — 7V~ D@ A
JRDoTn3Y D 3L F —FRIFIH DRI
& BEAERRIIRICIIRER XY b DH B,

—H, TVIZLHEII R —F VA Mo RGHT 3
BUCIERICE K DBRANDETH Y, HAREN TIE
SNTEBOLTHALTWSY A DEAICHED, 7]
PR (R E /EREER) X, TVI=Z T L3212
£, D A0FEL SO T B SR DR T (B
fEa At BA), BRERES D i LA LTED,
SARfE: 1,153 ¥/kg(20214E10HFH), 7L I Hhé:
filif%:350¥ /kg(20214E10H) TH %, 5%, BEM
FHIBEM BT OBBMHEHE 2o T EEZOND,Z
SLEHhT, BEADPRD SN ZEBEBMEHCBWTT
NIZULIEEPTELXRTI/3EETH N, &
BHEI60%IACS (%IACS:International Annealed
Copper Standard, &8 L 728k 1D\ C20°Clc B 1

2 EXIBEHEN0.017241 pOmMTH B L E2FEH#L L
T100%IACSET2)THOHLFEUERETT 7201
HTEE ML, K725, 2078, RERZHLT
HHEER WX S ICEEROMERE 2L, £28HK
W2 TE 5N T5bI5RESE2REIL
T HBREREZARELT BTN IV LAEROMFKEE
fTH2&icl7,

BUDIZTNIZTLEERDORY F2— 7 DFER
TV, BIRBE, o, BERLZFMML, MEAREZ P
HIL7zo Ry F=— 27 DFERP OMBMEICENTZTIL I
ZULEELELT, REREHADAL-0.4 masshZri
& (HEATMET IV I =7 LW fad; DIRAL-0.4Zrada L #£

Aluminum conductor
(Cross-sectional area: 250 mm?)

Copper conductor
(Cross-sectional area: 150 mm?)

Replacement by
aluminum conductor

B HEMTE A X —
m Cross-sectional image of product

i) 2EY, Al-ZbAPE L LTHOW 6=
TLHRELT, PV I LAHITHRML 72 & & OEERE
THANSCEBEEICEHL, P EEo%
ENRRDSNT-Coz L 72 Al-Co-Zr=m&a&Ico0n
THRET U 7z A XC’CCi Al-Co-Zr&& % #hiEtk, wmi
BoEEIT WV, EOKHIHEMTIC X 0 M2 R, Kzh
?‘sm@%fﬁﬁb ICBIT2ERBE, M, BEELHF
filiL, #REREME I B3 Al-Co-Zra&shEiRE, #hd
BOMEZOWTRET 2,

2. NYFI—VERFRM

21 PV EZZOLREREETIVEZVLAEERD
RNVFN—7

M7V I= L, BETVI =D LEERIEDLI SN
DRETH 20 %FARD 120, r —TIVHERYI A X TH
% $0.45 mmDEARRHE (—H 0.25 mm) FAE & i EL
TREE M (—# ¢ 1.01 mm) ZiTo 7 BFETIL I =T A
EEHRO BRI, S8 S 7L I = AR b
Z7-B%, BNSR T &5 ICEBEWEE D2 A X7y 7§
M, 1A X7y P Z 272D IEERP55%IACS
DIE, 53R EA3170 MPall k, THEWREA473 KB
WTENUE, BAMHEEY A X7y 7250 mmAZill Z
BIENTEDF T, HUZ10%LA EE L7z fiiidM ic
&, M7V I =L E LTIV I LHE. 7% o
A1070, L BEFRF A4 Th 5 Al-0.6 mass%Fe-0.02
mass%Zréd, BRREMRHDAL-0.4ZrEaE2 A0
Tz o SR DRI OM LEA30% L REL - & &,
¢0.45 mm#»* 5 ¢0.375 mmfiFRIn I (30% 0 L)
72013 1.2 mmA»S¢1.01 mmEFRn T (29.2%00
TE) LY vz, FrEiik, piE R causL,
By h—AWEZRELT, IO 10FERTI0%E T
THERIREEZHEL, ZOREERMEVRE L Lz,

BRI BN D W TR 21T - 72 G R 2RISR LAl
0A4Zr&&8372 I D HENREA73 KM ETH b, HfERHET
\&, BERII IOV IV CHIEER R L TO 5753, 5l
IRIEE, fONIBEEEICEREL QW EHMERTE T2,

Aluminum alloy conductor
(Cross-sectional area: 200 mm?)

High heat-resistance
temperature

High conductivity
High strength
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NYFY—0 E RIS
IEL Rl Benchmark and developed aluminum alloy characteristics

Characteristics | Heat-resistance |Tensile strength | Elongation |Conductivity
Sample Temperature (K) (MPa) (%) (%IACS)
Target =473 =170 =10 =55
A1070 365 ** 120 * 8* 63*
Al-0.6Fe-0.02Zr 396 ** 146 * 8* 60*
Al-0.4Zr 565 155 8 59
Al-0.6C0-0.4Zr 533 194 12 58

*: ¢ 0.25 mmdata, **: ¢ 1.01 mm data

2.2 JTTRANINVIHEARES

—J7, TV IZ T LICTOREZRML 728, BER DK
THNSOILHELELTERSE THLCoZEY, 7V
SZULHEMLU RS b7 o . FeZmML 72
Ba LB LT, EEROETIZIAS, jIRES, Y
FERESEM ETholzo T, TNSIZZIHFMICED
FlERIE S A3 LU, ZrBEAE WAL 0 5IRE S A
METEIEHHER L LL, TAIZTLA&EFD
ZrREEZES L THZ R L e->TL £ 5 L5EMR
SWCHEG LW, ZIBHM L2 L5 7=
I LEEHICZrE EYR S E, BVLBIC T Zr 2 BRI H
SELMHEDDH D,

Z D7 DB E 2 R L 72 Al-0.4Zr & &5 % R —
ZZHRES LM ER EESE3ZE2HMIKC, OCo
AN & 2O H B, @0 T - BVineic k 2Rk E,
QZrEFERKIC K 2 ZriTHis b 0BG 2 EfE L 72

3. REFE
3.1 SFERER

2.2 DOCOFMIC & AU |, @I L - B &
2R E2FANRS 720, SR ERIE, v I=
7 LA1070 (702 =7 LffEE99.7% LA E) D 9.5 mm
JA¥ny REh =Ry 520FICAN, 7IL3 v FERHA S
TEARIBREIT 572 RE1,073 KICEBREL 7212,
Al-0.6 mass%Co-0.4 mass%Zr&4: (LA Al-0.6Co-
0.4Zr&& L £50), Al-0.4Zr&&DKIC R 5 X5 T,
Co, Zrex ZNZ N5 masshE LTIV I =T LRHAEEETR
TMUVARRL 72 S8R EEEML L 7218, KBV v 7 v R 2
72AH%50 mm, H£E30 mm, £ &350 mmoF:EI5sH
BIRICIE G2 LS, Bz iTo . /BoONHEM DT
120 mmDESr ORI % NS BRI L D EE
RKME, LEIYEFPEME (SEM: Scanning Electron
Microscope) ([ & O fHIRBIZE, TTR DM ZITV, REK
LA 77 X< (ICP: Inductively Coupled Plasma)
FHTHIWIC L O ITRIBEIN 21T > 7. 7R 0 DFfiE
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I, Bl HEBOEM TICE Y $9.2 mmE TMILLZ
%, WEHHIC TH0.45 mmITIN L USRI & U7 it
P % AR TR BB 2 i U, 4% 7512 & 0 KL
HIRE, 5IaRHEEIC L O 5IRIRS, UZHIEL 72,

3.2 2R ERR

228 DR ZrEVA BRI & BZeiriiiE b E N2 2
EZHIIC, Al-0.6C0-0.4Zr & 48580 Dy HIHE %
HHI 2720, #ERE:1,073 K, #3E%: 15 mm,
¢$20 mm, ¢25 mm, ¢30 mmEEHI P ER I BE N
ZvbEHEMOREL{LE T —sah — I THE
U720 3. 16 & FRRICHEAM 2 ERL, $0.45 mm®D
573 KWERIM DR % 57l L 72

3.3 EimEhERER

2.2ffiOZrEVARK RIC X 2 Zrir it 2§~ %
ZEZHMIZ, RIZAL-0.6Co-0.4Zr &4 DGR 1T
BIIREZRNS729, ¢ 30 mmEFiEic THIGRE %
ZALS B THREZAT o 7o BHERE : 930 mm, S :
1,023 K, 1,073 K, 1,123 KD #i&z1T\, 3. 1 & [FRk
IZEFIEM 25 $0.45mm i 2 EH L, ¢ 0.45 mm
D573 KIRRh4 DR % FHE L 720

3.4 SR -RRHERER

2.2ffi O@ZrEVARIERIC L A Zrir s 2 TS 2
L Z2HIMIZ, Al-0.6Co-0.4ZrEEHDZre T&E 57217 [
BIE 270, @i AWHE 21T > 72, 3. 28 [k IC, #
ERE:1,123 K, #5E8: 15 mm, ¢30 mmoO#HiE
MOMMEELZRIE L, WEHEEZRD 255N 728
MO T 520 mmiEr%SEM, 17 v —7<A 71
77+ 744 (EPMA:Electron Probe Micro Analyzer)
I K0 AHELZE, LR IE 21TV, ICPFLI LT
W& O ITLRIBE T 21T o 72 3. 18 & AR I3 2
ERIL, ¢0.45 mm®D 623 KRR o Rith: % 5P L,
%A WM (TEM: Transmission Electron
Microscope) (2 & W {LEWIBIEE, i EiT o720

4. REBHERCER

4.1 SFERBRER

1,073 K, ¢30 mm THi&%17->72Al-0.6Co-0.4Zr
B EAl-0.4ZrEE D LA R 2 TR21C7 T, Fe, Sild
TNy LHIZEENEAMYITETH 5,30 mm
BiEM OREWIH O SEMBIZERE R 2217 T Al-
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0.4Zr& 43, RIRDAl-Felt &Y% AR LT 5 23, 1,073 K, ¢ 30 mmigtf 2 [Bls i RsgoEm Tic &
Al-0.6Co-0.4Zr &3, MHEIR DAl-Co-Feft &Y% D, $9.2 mmE THLL %, FiE, SRHEERIL,

ERLTED,Al-0.4Zr5& X0 bR WHIFE LAY Eyh—ABERE 2T o R 2RB3ICRTY &R
MEBR LT\, 72, BIRDAL-Felbt &I HFAEL T
WD o T2 2L, IRIML72CoM 7L I =7 L EFedD

FIVE=D LAROILEER
B [ WA Chemical composition of aluminum alloys

ILEMER>THRBLEDDEEZEZONZ T DY Alloy Composition (mass%)

N \ A NN 3 Co Zr Fe Si Al
YIND OB AL AV S N o 7eo Zid TV 3 Al-0.6C0-0.4Zr| 0.63 0.34 013 0.035 Bal.
ZYLAEETICEREL WA EEZ SN, Al-0.4Zr <0.001 | 0.38 0.14 0.038 Bal.

2 2pum

BEEN 7)) == L &2 85EH OREETE SEM £ (a) Al-0.6Co-0.4Zr alloy (b) Al-0.4Zralloy (c) (a) #ARI (d) (b) #EAR

Cross-sectional SEM images of as-cast aluminum alloys (a) Al-0.6Co-0.4Zr, (b) Al-0.4Zr, (c) enlarged view of box in (a), (d) enlarged
view of box in (b)

(a) Al-0.6%Co0-0.4%2Zr (b) Al-0.4%Zr
70 70
= 65 = 65 [
I 60 [ N I 60 [
@ 55 [ 9 55 | L BN
g 50 @Y ' @ ‘ = é 50 | < =
S 45 | A Es73k S 45l Es73k
2ol A A A ST ] | ! A
2 35 | ¥ 623K £ 35 | A ¥ 623K
gor Aorax| 297 Ac73K
> 25 > 25 3
20 1 Lol 1 1111l 1 11l 111 a1 20 1 I NN 11l 1 111l 111 a1
1 10 100 1,000 0 1 10 100 1,000
Aging time (ks) Aging time (ks)
RER 7V U AESHEMOBERELY Y 1—XEE (¢9.2 mm) (a) Al-0.6Co-0.4Zralloy (b) Al-0.4Zr alloy
Vickers hardness of cross section of Aluminum alloys (¢ 9.2 mm) (a) Al-0.6Co-0.4Zr, (b) Al-0.4Zr
(a) (b)
260 260
2501 A O AI-0.6Co0-0.4Zr 250 A O AI-0.6C0-0.4Zr
& ao © A A-0.4zr T o © A A-0.4zr
< 220} < 220f
< 210 < 210
ERHE R
© 190 =) r
& 180[°A@ O o S 180
£ 1o A o S 470
o 160f AN @Q@ ® 1601
2 q50f A A 2 150
§ 130} A 5 130}
= 120F = 120}
110 110 F
100 | | | | o | | | |
5 10 15 20 25 0 5 10 15 20 25
Elongation (%) Elongation (%)

BEIN 7)== 582 ¢ 0.45 mm BHOETE 3RS (2) BMEE : 573 K (b) BMBE : 623 K
m Tensile strength and elongation of ¢ 0.45 mm aluminum alloy wire (a) aging temperature: 573 K, (b) aging temperature: 623 K
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B80T, KRR OMRICHEVE Y A —ZA I D
W EB RSN DAL ZHb &M X B hriHElb e &
ZbN 5,573 K, 623 KT, IS Lo b ELT
WBH, 673 KT, IS XD HET LW Zh
&, 7V =T L EEOEL L ZrL &Y OB KL 128
MRS 22 & TMILEERICEHE S L kol L
Ezohd,

BH N %EG0.45 mmE TEHRIMERL 28, Kzh
573 K, 623 KT & 96K % TN L 723k
BEOBEWRH O & KRB RIS OBIRZRI4ICR T, &
HODRAIREICB W TH, Al-0.6Co-0.4Zr&E D )
WALI-0.4Zr&4 X D HFEEM I 210~20 MPaf2E X
ED>720573 KT, Al-0.6C0-0.4Zr&& DT MH N
FEREWD, 623 KTIE, U HZETH -7z,

4.2 ARHERRER

Al-0.6Co-0.4Zr&€ %= #ERE1,073 K, #HiEfk:
¢30 mm, $25 mm, $20 mm, ¢ 15 mmTHEL
L EOWHAREEZEH L 2 RE2R3ICH T 8ER
BNEL e L, WHIEEILHEL 22 0, $53EM BEWIH O
HERIIET L,

1,073 K, $30 mm#Ei&EM 2525 mm, ¢p20
mm, ¢ 15 mm & /NEALL 728584 2> & 3. 16 & FIkE
A 2 ERLL, ¢ 0.45 mm®D573 Kz D55k
MEDHEMEEZRSICATY SHEREMITE L

BEEN 2z c s amanosEsy
I CRR Characteristics of casting material by casting diameter

Casting temperature (K) 1,073
Casting diameter (mm) 30 25 20 15
Cooling speed (K/s) 8 " 20 23
Conductivity (%IACS) 51.7 50.1 49.9 48.3
260 ® 015
mm
250£ B $20mm
240 A ¢25mm
T 230 1 @ $30mm
S 220 |
S 210 |
o
$ 200 [ ‘
® 190 | g
[0}
Z 180 | ! ’ ‘ <
c
ﬁ) 170 | g
160
150
140 I N N N T R e
0 1 10 100 1,000

Aging time (ks)

Al-0.6C0-0.4Zr &% ¢ 0.45 mm #HD3IRAE (573 K
s%h)

Tensile strength of Al-0.6C0-0.4Zr alloy ¢ 0.45 mm
wire by casting diameter (Aging temperature: 573 K)
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IZ&-T BRI E kA LT 225D, $p20 mm,
¢$ 15 mmEidE i D RFEIREI345.6 ks (96 h) THIERH
EhmEL7%,

U, SR 72 B 2 LT K o T HIEE AN
70, 7V I=Y L GE&PICEIET 2 ZriR B
L, AN X OAL-ZHLEM DB L L2 d &E X
LB,

3 BRFERRER

RIZTNVI = LEEPICEBRT 2 ZrRE O E %
FRB 729, Al-0.6Co-0.4Zr&H 4% $30 mmeEiEic
THEREA2ZNM S THERIT > 7. 4. 28 FIRIC A
HEIRE CERIL 72 0 0.45 mmiEt 0573 KKEh#
DEIRBS OREREROIIR T FHERENE LD
&, GRS A b U 7z B 1,123 Kb, K5
Rff1345.6 ks (96 h) THIRM I 28 B L 7z, 2hig, #%
WIRENEL BB ZEICX->T, IRMZroEmeE, ko
TIVIZTLEEPANEVAET HZORENEML, KZ)
W U7 AL-Zrib &S Em L 7z 7z & E 2 6 b,

260
0 @ 1123K
= @ 1,073K
240 W 1.023K
S 230
= 220 [
s 210 [
2
§ 200 [
® 190 | ®
[0}
= 180 [
2 u 8 ‘
o 170 [ ‘ :
= i ] "l
160 g
150 | u
140 1 IR} 1 i1 111l 1 I} NN
0 1 10 100 1,000

Aging time (ks)

EERECHI B Al-0.6Co-0.4Zr & ¢ 0.45 mm
MDIIREE (¢30 mm $5&, 573 K BFsh)

Tensile strength of ¢ 0.45 mm Al-0.6Co-0.4Zr wire at
casting temperature (Casting diameter: 30 mm, Aging
temperature: 573 K)

4.4 R 2AHERRER
Al-0.6Co-0.4Zr &< DGR IE L $FERICE TS
WHRE 2B U 2R %2 RAITR T HH LA
B O ER IR U 7 R O % 853G IR &
LT, EERBE L7277 DESIEMT 22 ETRD
T BEEIREAE W (1,073 K& 01,123 K) A, B
FrERED M (030 mmE b p15 mm) /7 535 HlH
FEOEL R BTN D,/ DEEDFHEM D
HER, HAEENECHHPEERITLIVETLT
WBZEDTGD B Thbb, il SEEdsILIc
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FOPN I LEEPICZrBEMERLTHS L
EZiohb,

15 © 7 3 38 A4 R W T AR 4 (R A &89 1.3
mm AN DSEME %R 7127 T, 85E iR E MW
E. T Y RFIA M7 —LRRB NS0, ER8ERD

NG, TV R4 b7 —LRRANE L o Tz,
BHEIREAE <, D OoFHEESH D ODOT VT4 T
7—LHERPRG/NEL BTN DI EDS, HH
HENENZETTYFIA FREOEPE L S HE
L, ZRBELZEEZ NS,

JFoNh7z¢15 mm, 1,123 K@ #EWiHoEPMA
TR RERBICR T AR PA LV IEER LT
G amRERES ROBEBZR LGNS

B = asmstos@Ess

BEL) X Characteristics of material produced by high-temperature
casting and rapid cooling

Casting temperature (K) 1,073 1123 AIREM KRNI LRI T, (b) Al mapping, (c)Zr
Casting di 30 15 . . TN

o ion | 0|05 appingn, AMESHCSREZAHEL, () A
Conductivity (%IACS) 517 | 483 | 496 | 47.4 mapping, (d) Co mapping b ALEEE b5 BT I

FIVE = ABRSEEM OMEKE SEM & (a) BiE 30 mm #:s GRE) 1,073 K (b) B 30 mm #i GRE) 1,123 K () ¥if 15 mm
#E (RE) 1,073 K (d) Wi 15 mm & (RE) 1,123 K
S[-lr@ll Cross-sectional SEM images of as-cast aluminum alloys (a) casting diameter: 30 mm, casting temperature: 1,073 K, (b) casting
diameter: 30 mm, casting temperature: 1,123 K, (c) casting diameter: 15 mm, casting temperature: 1,073 K, (d) casting
diameter: 15 mm, casting temperature: 1,123 K

TILI = LAESEEMOERIE EPMA TTRA($ 15 mm, 1,123 K #58) (a) SEM &(b) ALY vV () Zr YwE Y (d) Co
K127
T K: 3l EPMA element maps of cross section of as-cast aluminum alloy (casting diameter: 15 mm, casting temperature: 1,123 K) (a) SEM
image, (b) Al mapping, (c) Zr mapping, and (d) Co mapping
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CODFELTEY, A7V I = LANICZIEE D E Wy
EaRED SN, TIVI = LI ZIDEAELTh S &
ZZ 6N 5,CortHltAl-Co-Feflb&E L TR LG
T IZY LR EFE SN, MIROBICEEL Q.

B oN 7 B#HEM OILEMREZ RS TR T, Z1IRE
%, ¢15 mm, 1,123 K#EEM PR DL, ¢30 mm,
1,073 KHEM AR BIEOERTH D, ThIIRADE
HIHE L OBIREF U Z R LT 5,

$0.45 mmIZE AR LU 7284 % 623 KKzl

BE ~0.6C0-0.42r a2 BB R IRV TOLE R

LEIEYN Chemical composition of Al-0.6Co-0.4Zr alloy for different
casting conditions

Al-0.6Co-0.4Zr alloy Composition (mass %)
casting conditions Co Zr Fe Si Al
$30 mm, 1,073 K 0.63 0.34 0.13 0.035 Bal.
$15 mm, 1,073 K 0.63 0.40 0.17 0.037 Bal.
$30 mm, 1,123 K 0.60 0.37 0.16 0.041 Bal.
$15 mm, 1,123 K 0.64 0.43 0.19 0.039 Bal.

260
250 @ #15mm, 1,123 K
W ¢15mm,1,073K

__ 240 @ $30mm, 1123K
& 230 | /\ $30 mm, 1,073 K
2 220
ES
5 210
g 200 .
B 1s0 | M
% 180 | ¢ B
& 170 | * ¢ *
F n " R 2

160 A A

150 |

140 : :

0 1 10 100 1,000

Aging time (ks)

SR, FEECHIIB AL0.6C0o-04Zr &8 ¢$0.45 mm
M D51RES (623 K BFERp)
Tensile strength of ¢ 0.45 mm Al-0.6Co-0.4Zr wire for

different casting temperatures and diameters (Aging
temperature: 623 K)

Al-Co compound

Drawing direction

L, SR ZE L 7R 2 RICR T $iERD ¢
15 mm®dO A H$30 mmk b HEIERS IEEL, i
21,123 KD AHA31,073 K& h HEERMS EE W2
LGP B BEIEIREE &SGR A T &, BRERD
WAL DEERE S EE SR> Tz, 21, RAD
BHEEORE, RSODZIBEE LR —H LT,
$0.45 mmIZ BRI T U 728444 % 623 KRE)
L, MEWTTE (R 1) OTEM& 2 E101cn 3. LEY
DEPFLTHBETEZ S THROETVREELTED,
FHEM O IR PRI IS X > T, BIEMIEE
NI 72 2 DI FEDOBEEEANICKRES D e E
Z BN 5 MHEIR D Al-Co-Felb &AM T & -
THWiEN, 74 RITDELAWAL(100~500 nm)
THEEL TV, Al-Cob EMDETE L TR W ERTIC
1%, Al-Zrft&% (50~200 nm) BEEL T\ iz, £ 72,
INETIRAI-ZHL A 2 BIE TE T b o i dahL
NZREECHELLLZA, 10 nmEEOREZ DS
CDAI-ZHLEY DEEZ R TE /2, T, & &
BT 2L TRV DI TN I T LEEPIC
EAL, RERIC & 0 S EBINICAL-Zb & T § %
ko MR Efb I Nz EE X b N D,

2.1 & Rk ICAL-0.6 Co-0.4Zr & & K D i Bl £ %
FHEIL 7285 R 2 E11107 9. Al-0.6Co-0.4Zr && D
it B 12533 KE e b HEEfEZ R 95 2 &3 Tl
TE 7z,

FAFEL 727V I =0 L EEMOFIIRIES LB,
HEROBRZR12ICR T 5IE®RS X, 6000F 7))L
IZYULEEMOAET LI LA EERITE B, B
FERITLARER T LI = AR L0 DEBEBROK
TH2%IACSH 2 H DD, & i D Dt Bl B % & <
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Heat-resistant High-strength Aluminum Alloy Conductor
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