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Development Status of the Cables Made of

Aluminum Alloy Containing Fe Element
LIN Hai-bo, HUANG Hong-jun, YUAN Xiao-guang
(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110178,

Liaoning)

Abstract: As a kind of newly developed wire, the cables made of aluminum alloy containing Fe element are
characteristic of creep resistance and high strength. They had attracted more attentions and been applied
successfully. Due to rapid progress in research, a large number of research results have been achieved. Overseas
and domestic research situation and application of the cables made of 8000 series aluminum alloy containing Fe
element were reviewed in this paper. The chemical compositions and performance indices of aluminum alloy for
cables were introduced and compared with other kinds of alloy cables. The expectation of its development
tendency was suggested meanwhile.
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A5 H Fe0.55% M8 64 5 Super-T &4 (3£ South wire A F]{E Triple-E £ 4 134l F A& 1)
T Co0.5%MA 4, HmHPELRTERL) 5 CM71 54 (% 0.04%Cu 5 0.14%Mg (15 H 4R
G, HthiaE k' FHEES Al-Fe REE&MNEAZ, MHGEERNEAZ) » SENNHMES
4 (i 4 S8TAI-58%HL S KM AR & 428, A 60TAL-60%H TR il i & 42k, B UTAL 854
G2k, FRRIM A XTAL A 4, WmENH KTAL 54485 UAER. s R%E F R K
8000 A K4 A 42510, 8000 RFIM G4, MR NSRBI A 4. B BRE
A& HEERR IR 1 s,
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Table | Performance of the part of the soft aluminum alloy wire

- B 44 PR P58/ MPa Ji R 5 2 /M Pa /% T HLIR/%IACS

1350 74.5 27.5 32 63.5
Triple-E 95 67.7 33 59.5
Super-T 95 67.6 33 62.5
Stabiloy 113.8 53.9 20 61.8

NiCo 108.8 67.7 26 61.3
X8030 113 539 30 61.8
X8076 108.8 60.8 22 61.5
X8130 102 60.8 21 62.1

HT7E 8000 REGEFHEMEL R EAE. M. 8. AR L% nsR, Hiwkae. SRk
LARMRAFE] TR EGE . W EREGESSAMETT S EEEN TR I s UG &
FIE R A G o A6 & M RE SR e i bR AR E 1 SR EENSE TR T IR SRS
G FEMEHOPIRREE: SFEENWITE T LUE RS & SR iU il S0, &
35 B T R R AR A & SRR S R PR AR e ag AU,

I 8000 RINEG &M, RHEETIKMN AAR030 1 AA8176, HEIRGIEREMIL, 2%
FIBLR ] . AR 3 E 4 bR ASTM B800-05(2011) “8000 Series Aluminum Alloy Wire Electrical Purposes
Annealed and Intermediate Tempers” , 8000 Z¥I# /404 i85 1AL 22 2 2 2 PRt 20,

F2 8000 RBAEEENHMTESE

Table 2 The content of other elements of the part of the 8000 series aluminum alloy (wp/%%)

5 [ [H F bR 4 fit 2% ] B B 1

8017 0.10 0.55~0.80 0.10~0.20 0.01~0.05 0.05 0.04

8030 0.10 0.30~0.80 0.15~0.30 0.05 0.05 0.01~0.04

8076 0.10 0.6~0.9 0.04 0.08~0.22 0.05 0.04

8130 0.15 0.40~1.0 0.05~0.15 — 0.10 —

8176 0.03-0.15 0.40~1.0 — — 0.10 —

8177 0.10 0.25~0.45 0.04 0.04~0.12 0.05 0.04

AAR000 REFH & T4, EIBJCRE (O T, FEIAMIEEN 59~111MPa, 3kl BEA /N
T 59MPa; fENN TAEAIRES (HIX BLH2XD F, SN HEEILS] 103~152MPa, kP ff5afEA
/NF 76MPa, FLHREA/NT 10%. HEFRAEEFIR KHFLN 61%, 753 L 555 LA F 2R
BT, RFEEERLHTLN 1.5 5, (2R WE SEMMK, 28 RAR AR, H
PUEARPEAE . ARG A M A S SR A T . HOOIR T AR S . Bl REA . T
AR VE e ZE S5 2 B IR, FRMEREAN ) E MR A R, R 3 AT, M TAiR.
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Table 3 Performance of electric copper, electric aluminum, AA8000 series aluminum alloy conductor

Jy— H, 4 HL T 404 8000 #%1
L/ fH4s 48 ity
R (g/mm®) 8.89 2.7 2.7 2.7
J (T 1083 660 660 660
WRH (D 51 95 95 95
LI 22 17X10°° 23X10°° 23X10° 23%X10°
HIHE (Q« mmY/m) 0.017241 0.028264 0.028264 0.0279
HSE%IACS (20C) 100 61 61 61
PihigE (MPa) 220~270 150~210 70~110 =117
JE AR (MPa) 60~80 120~170 20~30 =50
K (%) 30~45 0.5~2.0 23~25 =10

3 AERNENMITENSRBE LA N

REX LR SRES S PR EL TR, & KB, SRR &8k, #
FEARWIIIR R 2. W R K410 2 7 S N BT FL 2k S ] Al-Fe-Cu A &4V 5 HEREMIBTF 7T, 18
BICRET, LMHFEHEARIAT] 61.98%IACS. PrhiifEikE] 108MPa. WijG i3 30%; AL Tk
KPS AR P RE RS 4R & & SARARIWE 7T, 8 G B b B . iesBoin T2 T 24
HEEIR A ST, SR KA T2, PR 129 MPa, WifaH&KZE N 15%, FH
HN 62%IACS.; FMKFHIFREEANMAGEICR T ESIN L L 2X 8030 #5464 FLMRENI
Wi, A A ] 8030 484 & SR E PrAruER ™), F-Kutner Z ABIR T 32 Fi & &n i xtin
E& SR BRI, 458K Zr. Cr. V. Mn. Li M1 Ti 0504544 SRR I
RAMEPFM; Mg, Siv Cu. Ge. Ag Ml Fe R MG & M RLFHEHE A M; Ca. Bi.
Cd. Sb. Ni. Be. Tl. Pb. In. Ba. Ce. Sr. Co. Ga fll Zn Z5 0 KX 05 4 SARP R HL B R 15
WL /N . PRI, BEFERSEESH] Zr. Cre V. Mn. Li Fl Ti 20 BB S 4 SRR ) £ 8003,

BHEESFHREESSORENMA, BSRHWE TR N LREE SIS S SRHSR R, A
FRIN T4, SRS DU SRR BUACFE T ZMH e, SRR St A IR s E ;[ 2%
WG, T CACE G A i S A AR R, LA I R SR B R s fEIR KR IA R R
BB, BER SRR PURERE R KRS T RS E R R e
HESE, FETRENASSCETEMRL, RAGEMN TAHGE T2, Sesdh. &8
A

4 BHRBESLRYBERFERIERI

Bt B i AR & & S A = S R R, X B T A DG BR#E ASTM B800-05(2011) “8000
Series Aluminum Alloy Wire Electrical Purposes Annealed and Intermediate Tempers” F1 UL 44-2010
“Thermoset-insulated wires and cables”, H_F#FHLZEAT AT ZRUREHEG AR AR . o EFRAELHT
Fele EE M THEF T GB/T 30552-2014 (Wi FAMMGEL). ZirfEm Mz TS SHinS
SLBJORDE (O FINTARE (H) B8, Bk Mk AR e me . 3077,
W3 R br b 20, o RE i B R SR R S S LRI R o L3R 4.
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R4 GB/T 30552-2014 MENERSHHSHKBASHERS

Table 4 The chemical compositions of aluminum alloy containing Fe element

for conductors of insulated cables in GB/T 30552-2014
WS (wt, %)

EE= i
eyl Si Fe Cu Mg Zn B - Al
BA At

1 0.10 0.55~0.80 0.10~0.20  0.01~0.05  0.05 0.04 0.03 0.10 &E
2 0.10 0.30~0.80 0.15~0.30 0.05 0.05 0.001-0.04 0.03 010 &&
3 0.10 0.60~0.90 0.04 0.08~0.22  0.05 0.04 0.03 0.10 &KE
4 0.15 0.40~1.0 0.05~0.15 — 0.10 — 0.03 010 &&=
5 0.03~0.15 0.40~1.0 — — 0.10 — 0.05 015 &&=
6 0.10 0.25~0.45 0.04 0.04-0.12  0.05 0.04 0.03 0.10 &

PRAERILE R B BR AR A G 2R 20 71 P RE AN 20°C I ¥ LU FBBEL R N &3 5 IS L.

5 GB/T 30552-2014 M EMHELBHEAEESEENHFEEMB AR

Table5 The mechanical properties and resistivity of aluminum alloy wires

for conductors of insulated cables in GB/T 30552-2014

RAS PR3 /MPa KR /% 20°C I B B HLPE 22 /(Q « mm*/m)
100~160 =10 <0.028264
H =185 =1.0 <0.028976

ZARMEHRIERUE T S SRS &AM IR %, AT E A RS & SR R &1
T AR SR PR G ZERE . PURIE A PERE S %A 4] F VR )38 FE 20 F 2650 4 1) =1 B A
ft. AT HEEGESSRMEIGE SR E I, SRR TSR IR, PrhismE. MEx
RIGJE, PR AT G ARG, /SR RiE ALk, Wi 1 NS, I SHRAS S &M
SARAE AR FIRIE 2% 1 R i A R HE AR R B 28, ASTM B800-05 (2011) A1 UL 44-2010 5375 [H 41k
HEH IR SR A 4 SRR IG MR A DGR IR T .

—=— 1AB0 (A2)
—e— DLH2-0
54 ——TU2 (R)

& IR (%)
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B} @ (= 10min)
1 A ol I 2 R AR A i 28

Fig. 1 The curve of typical compressive creep of electric conductor products
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plk. TAPAIZE S L4008, HElLN MR R RE M2 —, 3 RIETREPY. Sk
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