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The effect of heat treatment on torsion characteristics of core for

transmission conductors

Jung-Hoon Kim. Bong-Seo Kim. Shang-Shu Kim. Byung-geol Kim. Hee-Woong Lee.
Korea Electrotechnology Research Institute.

Abstract

The effect of heat treatment on torsion characteristics of high nitrogen steel wire has been studied
by using torsion test, micro vickers hardness and scanning electron microscopy. After heat treatment
at 600~700C, the torsion cycle was increased with increasing temperature. Especially, in case of high
nitrogen steel wire heat treated at 650C, the torsion cycle was sharply increased. It is estimated that
the cold-worked high nitrogen steel wire started to recrystallize around at 650TC in air atmosphere.

Key Words : High nitrogen steel wire, Torsion test, Recovery, Recrystallization.
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Table 1. Chemical composition of high
nitrogen steel wire (wt%).
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Fig. 1. Effect of heat treatment on torsion
characteristics of high nitrogen steel

wire.
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Fig.2. Variation of shear yield strength of hig
nitrogen steel wire after heat treatment
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Characteristics of superconducting fault current limiters with various pattern

shape
H. S. Choi, H. S. Chung, C. J. Chqi, S. I. Lee, S. B. Chung, G. K. Oh, S. H. Lim’, B. S. Han', D. C. Chung”
Chosun Univ., Jeonbuk Nationai Univ., Woosuk Univ.”

Abstract

Quench behavior of resistive superconducting fault current limiters (SFCLs) with various pattern
shapes was investigated. The pattern shapes employed were meander, bi-spiral, and spiral shapes of
identical line width, gap and margin. SFCLs were fabricated from YBCO thin films grown on two-inch
diameter Al:Os substrates under the same conditions. Resistance rise of current limiting elements was
low at a spiral shape before the whole quench completion, which may act as a disadvantage for
simultaneous quench in serial connection between current limiting elements, but the temperature tended
to have similar values at higher voltages. On the other hand, bi-spiral shape was severe at insulation
level between current limiting lines. When these aspects were considered, we concluded that a meander
shape was appropriate to design for a resistive SFCL based on thin films except the concentration of

electric field at edge areas of strip lines.

Key Words : superconducting fault current limiter, YBCO thin film, power system, pattern shape
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The increasing interconnection and the
growing power can lead to increase fault
currents over allowed currents of existing circuit
breakers. These fault currents may give quite
high stresses on the networks. So, it is
demanded that the devices cut these short
circuit currents very quickly with high
reliability. Superconducting fault current limiters
offer ideal performance among all current
limiting devices. In normal operation the SFCL
has negligible impedance since it is in the
superconducting state and, in the event of a
fault, the transition into the normal conducting
state limits the fault current passively. SFCLs
are currently being developed in many countries

[11-[6]. There are various concepts of SFCLs:
resistive, inductive, hybrid, bridge types and so
on. Resistive SFCLs are quite simple in principle
and structure. Especially resistive SFCLs using
thin films are easy to be made compact. We
have been developing the resistive type SFCLs
using thin films [6]-[13]. An SFCL using thin
films is usually composed of several current
limiting elements. In order to maximize the
performance of an SFCL, the pattern shapes of
the current limiting elements should be
optimized. In this work, E-I properties by AC
sources, characterization of various pattern
shapes, and a proper design shape were
investigated and proposed.
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Current limiting elements were fabricated by
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