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Improvement of Heat Resistance of Heat Conductive Aluminum Alloy
Zhao Liyang, Jia Wei, Zhang Huan, Zhang Jiahui, Qiao Heng, Duan Yantong
(Jiangsu Hengtong Electric Power Special Wire Co., Ltd.)
Abstract ; The remedial program for substandard heat-resistant performance of the heat-resistant conductive alumi-
num alloy was mainly carried out. Through the monofilament and aluminum rod heat treatment, the experimental
results demonstrate that heat treatment of heat-resistant monofilament at 190 ‘C for 7 h can improve the heat re-
sistance of the monofilament by 5% ~7% , which is generally in the range of 95% ~97%. However, the subse-
quent strand is prone to bruise due to the lack of oil film on the surface of the monofilament. Heat treatment of
heat-resistant aluminum rod at 290 °C for 7 h can improve the heat-resistance of monofilament by 1.5% ~3% af-
ter drawing, which is generally in the range of 90% ~93% with absence of surface quality defects.
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Tab.1 Alloying element content and properties of

heat-resistant alloy rod

wp/ %
R : yhisg P HBLER/
KW S Fe  Zr B u\jﬁ?f Al BE/MPa %/% (nQ + m)

B 0.03 0.14 0.040 0.001 0.004 £ 111.6 16.5 28.189
SME 0.04 0.11 0.043 0.000 0.008 #Avi 110.8  18.4  28.104
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Fig.1 Heat resistance distribution diagram of homemade

and purchased aluminum rod
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Tab.2 Performance index of monofilament under different

heat treatment processes

PALIT Y WA/ (nQ » m) MK/ % HLdiskEE/ MPa fif 44/ %

A4k 28.381 1.8 178.5 89.3
180 C X7 h 28.219 2.0 172.2 93.3
190 C X7 h 28.107 2.0 170.4 96.9
200 °C X7 h 28.103 2.0 165.7 97.8
210 CX7h 28.091 2.2 162.5 98.5
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Fig.2 Heat resistance distribution diagram of

monofilament after heat treatment
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Tab.3 Heat treatment of aluminum rod

MY BER/(nQ s m)  FHRIE/MPa  HKE/%
Ak FR 28.211 110.7 20.0
280 CX7h 28.110 107.3 20.0
290 C X7 h 28.037 105.4 21.5
300 CX7h 28.001 101.6 23.5
310 C X7 h 27.983 99.7 25.0

FH 2 3 0] AT, AR AT A A B R L S5 R T ir ik 4 it
R T I R AT AR % BE B IR RE 0 T b T
R SR TR R 2, 556 % B &£ 290
CX7 h py#ab 2, B 3 MERFFAE 290 °C X7 h py#kb
G 200 BEHAZZ G M R RE . DN BT 3 W] I, i BB 22 25
it 290 C X7 h #Ab 5 Wt ke m T 1.5% ~ 3%,
3 7E 90 % ~93% Z[0] . = fh A A IR E T 100% .

80T
nor 61.7
60
£ sof
=
2 40f o
By E
W 30
20}
10 F 7.3
90~93 9396 =97
i #415/%

B3 AAT A E A A 5 A B
Fig.3 Heat resistance distribution diagram of

aluminum rod after heat treatment
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Effects of Electromagnetic Stirring on the Solidification Microstructure and

Properties of the Cu-Fe Alloy Ingot
Dong Yanfei', Shi Lei*, Liu Liming®
(1.Test Center of Luoyang Bureau of Quality and Technology Supervision;
2.School of Materials Science and Engineering, LLuoyang Institute of Science and Technology)
Abstract: Effects of the electromagnetic stirring (EMS) on the solidification microstructure and properties of the
Cu-10Fe alloy were investigated. The results indicate that the EMS can effectively refine the grain in Cu-10Fe al-
loy and reduce the supercooling degree of melted alloy, resulting in the formation of dendritic Fe phase instead of
spherical Fe phase before the alloy enters the immiscible temperature region of the metastable liquid components.
When the EMS current is 300 A, the Fe dendrites are broken and the Fe phases solidified firstly are separated to
ingot surface by centrifugal force of violent rotating and stirring, resulting in the significant macrosegregation.
Moreover, EMS has little influence on the conductivity of Cu-Fe ingot in the range of 21.46~22.04 MS/m. How-
ever, the fragmentation and refinement of electromagnetic stirring is contributed to the strengthening of the me-
chanical properties of Cu-10Fe alloy during drawing. In conclusion, the electromagnetic stirring current of Cu-
10Fe alloy should not be too large, and 150 A is a reasonable parameter to improve the Cu-10Fe ingot quality.
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