Resources Recycling https://doi.org/10.7844/kirr.2023.32.4.39
Vol. 32. No. 4. 2023. 39-46 pISSN : 2765-3439 eISSN : 2765-3447

> ARER <

712 ZYU0| ASEl= HAIHO| HE2o} LS 23t St

SO X{ O3k

o
T O -

*QUSHE ARSI, #EHAG FU716A T A7 AT Team

a

A Study on Preheating Temperature and Oxidation Characteristics of Steel Scrap
in EAF Operation

SJung-Min Yoo***

*Material Science and Engineering, Inha University
**Steelmaking Research Team in R&D center of Dongkuk Steel Mill Co.

2 o

AP FAEE A831= A7 2 (Electric Are Furnace) Ao AE 2T 23308 o 1A wi7tA0] X183 A& 1y
371 27F s o] ARG Tk AT A|d A7 29] AHoHR| = 7|& H7| 2] vls) 2t 30%7H4] Aol 7hssitt & A+
b GRAY 1% A28 B0 2 A7 UL E O ABHES ZARKACE 229 ol AR Tl ERALNA 543 9
= ECOARC(Ecological and Economical Arc Furnace) 17|29 1/6 A% AR AUAXE A&sto] APsILt. Hi 7|&0 7
Shaftol] BATHE AFASIAL vlj7kA0] Of3t o AH -2 AR A3} ARHd, FFAAH, Shredder, SFATH 02 AT oILE
T2 AL U YA AT B LEE QA7 27R0] w7, A7 ASHRS 279 IR FUst 4
A2 Z7Folginh ARbE2 AT o A T AR FAE ST 23 ok A3 o] H]s] oF 1081 = E2 ASe-2 Hlow, o] A
7 7A0hE Bo) 712 2oV AP EUol T A ALk ARG U8 2SR B8 S Arky webEh

FHI0| - 7=, AT, oY, ARHY, Abske

Abstract

An eco-friendly, new type of electric arc furnace(EAF) that utilizes its off gas to preheat the iron scrap, the primary raw
material of the furnace, has been recently developed. Scrap preheating furnaces consume up to 30% less energy than
conventional EAFs. This study investigated how the off-gas dust collection rate and the type of scrap used in the recently
developed EAF affect the preheating temperature of the scrap and its oxidation rate. A 1/6 linear scale model of the ecological
and economical arc furnace(ECOARC) owned by Dongkuk Steel was constructed and tested. Steel scrap was charged into the
preheating shaft of the EAF and preheated using its off-gas. The scrap preheating temperature depended on the off-gas dust
collection rate and type of scrap used. It increased in the order of turnings, lightweight scrap, shredded scrap and heavy scrap.
The scrap oxidation rate also depended on the type of scrap used and increased in the same order as the scrap preheating
temperature. At the preheating temperature of the turnings, the oxidation rate of the scrap was almost of turnings fed to the
newly developed EAF, the ratio of carbon to oxygen within it can be controlled.
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Fig. 1. Schematic diagram of experimental apparatus for scrap preheating.
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Fig. 2. Scrap types used for scrap preheating experiment.
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Table 1. Experimental factors with scrap, dust collection rate

Si Shaft scrap charging
. ize(mm) Dust collection rate (volume basis)
Scrap types (Thickness, length, o 3 - - -
width) (blower %, capa., SNm’/h) Charging weight Porosity
(kg) (%)
Turnings 0.51, 50, 5 50 98.0
Light weight Scrap 0.98, 245, 100 80 96.8
50 75 100

Shredder 3,95, 60 360 85.6
Heavy metal Scrap 25,55,53 800 68.0
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Fig. 3. Scrap preheating temperature and steel surface temperature with scrap types

surface temperature.
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Fig. 4. Photographs of Turnings and Shredder after scrap preheating experiments.
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