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The Effect of Zr Element on the Properties of Continuous Casting and
Rolling Materials for Al — 0.11 wt.%Fe Alloy
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Abstract

In order to develop non-heated STAl(super thermal resistant Aluminum alloy) for ampacity gain
conductor, the systematic research was carried out. Especailly, the effect of a very small amount of Zr,
Sc element in EC grade Al ingot on mechanical and electrical properties was our priority. As a result,
it was found that the strength and recrystallization temperature of designed alloy was gradually
increased with Zr, Sc addition up to 0.3 wt.%. However, the electric conductivity showed no drastic
change. The tensile strength and recrystalliztion temperature, 17.75~20.05 kgf/mm® and 420~520 C,
was obtained at 0.3 wt.% Zr, Sc addition, respectively. Particles of the AlsZr and AlsSc phase affected
the ambient and elevated—temperature strength of the alloys.
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Fig. 1. Production process of STAIl alloys.
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Table 1. Composition of EC grade Al.

All Si{Fe{Ni|{Zn| Ti | V|Ga| B |Na
99.84{ 0.04 |0.11]0.006{0.001 | <0.001{0.001|0.015|0.006|0.002
2. & &

ngAEgd 29E AIGEE ALy Hstd
99.8 %Al®] EC(Electrical Conduct) Al&&& AH&
gttt 29 19 STAIREY AxFTHEES Ve
dom, % 19 EC AlY FgzA& et
Zrd Scg Hd 0.3 wtn7HR AUrste A&FE,

zatd 7AE B4, WdA, =dE&E .

Q7Y AL 13passE @A FoddE
L N%AE)H AFYAEL F 934 %olth E3F
gtdel AASEE 490 Teold Zh gAERE 2X5
zAdPo FRLEE 280 T/t IEE 4

Wb d771eS 3 ¥ oA HFE 7t
F8o) 786 %= /1E3rATH 7 pass@E YEES
20~25 %°]th.

1100

@ segreation
4 @ recrystaliization

500 L 2 %

e "
7 Resrustaliization Temp.

S

3004 %

[~ lnpmt Zr //!
: *  my

02

] mAx

00 580 700 750 740 780 780 800 820
Casting Temperature, °C

Recrystallization Temp.
o

Zr Percent
wit

Y
840

ag 2. Fzexd ME ANH AEALE.
Fig. 2. Recrystallization temperature and
segregation of Zr in accordance with

cast temperature.

A1z} WAe| §estoio} Bk Zrel &
5%z A7te 7 eEdAe BHAEE
2% 740 T olstel ewelAE Aol B
gol gsEgion o exEelddAE Ad A
A it wF ARPLER F

e JeErith ole

=

=3 , 740 C vREe] F£
exoAE 2% AEE0 A%l Al matrix
SER

A A Zro] mgo) FEEX ol Fo| o] F
A= FANN AEde Zrgo]l FEHI WEA
I AR QoA gty HAY Fx2Es
740 CE FZ3Ao

3.2 Cast bar2| A=

gz ZEE g0l vl Eol7HY)
AR el BAAA Ale &gAHAA Tk
450 T ~ 550 T4 cast bar® $ag}, o] #HA
A HHE =AY ZEHA BAY FETY
By Ao ARFHRE AAHT @t 28
3 FAolth. &1 = b F3, WA
2%, mold ringd 3#AEE, mold ring@ steel
belte] Al AR, 289 2= 5 49
A7 BFgA 3, HEHOo=F cast bar
o] ex7} o)E9 Aol W ARE ERdTh
mold ring?) £E& A 550 CTZ FAFH2H



A7) AR A g =R, A0 A12%, 20074 124

(a) Cast bar

a8 3. Ax

() 50 % 7+&x4

(c) 93 % 7}& =2

&g mE 24w

Fig. 3. Microstructure of EC Al in accordance with process.
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Fig. 5. Strength and conductivity by added Zr.
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