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Experimental Study on the Magnetic and Mechanical
Properties in a Cold Rolled Steel

Chung Kyun Kim* Chong-Eok Kim*

Abstract

The effects of annealing temperature on the magnetic properties (maximum
permeability, coercive force and remanence) and mechanical properties (ha,rdness,
tensile strength and elongation at rupture) were analyzed using the nondestructive
impulsive magnetic analyzer in a medium carbon cold rolled steel sheet. This
nondestructive method was very useful for the analysis of magnetic and mechanical
properties of materials. As it was known in the literature, the three distinct processes
that indicate the recovery, recrystallization, and grain growth of a metal were
measured with the non-destructive analyzer.
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1. M B V2 YT YEBwRY A7 L AAE F4o)
MAE gee Adstnd o

ATHoE YAZBE Lol AL ZA,
Agal, Bgd APeD ol G5 AAAAZ 9 Alsiubky
Bofol A LARTe olgErl AA ZrbEWA

A ZIAA FA miefo] tids] FAIEL S Aol AMEE Qe FEik W AR
o ¥E2 FHPEAC] WA WA 55 Foeg & (medium carbon cold rolled steel sheet) o=@
o eyt & oM AR HE A7 BelR 1 Aol T} 35 AL F oA FolAh
Az AEe FE 9 By SHAAM gL A4 2 AddA Ade JAH EA4E Festy
Hol =&HT 9l7l WE, old Y dAFE At ALEE AR7e FHA7124] A8 7] (Impuls
go] deg 3 Utk ¥ AT 7AH ive Magnetic Analyzer-4)2 13 194 HoFEq
Eo dgE & & e 842 4R A

=, olAL sFEAY 2%, AR Tl oo

ARAT). E§ Aol A7EHe] B
Fo~6)t ol #¥HA fout, Adel 71A
A BAo] wAAA 2y ATE A9 g

Aol AAH B Q] Astel T Am
A, WeAEs 3 e 93 g w9
AR e Be A wd, an 8
o Qgg Wz o oEe Mol AU I
Ay B dTdE Adel AAH 48 s
7] gisted Agetr] BEF g gAY F
AN AW, 8% AT o usy

SEAUE AR T 4 AT, A¥H AL Ak o ARIlE Be AYH =¥, 1w
o dete V¥ & e Aol v WEel ¥ gFekE B gAwAd] 9@ 3ol
A2 2 wrl AR ARAGIIT ohum, B AAL Adsn A A=

B AT AE ARV A7 (mpusive & AR Agel DAL, HedrA A%
magnetic analyzer)& AMg-std oy d¥y 2%7} E4e AT 4 don, WA F& Fo
Tablel. Chemical composition of medium carbon cold rolled steel sheet

Sheet Chemical compositions, %
Specimen thickness
C Si Mn P S Cr Ni Cu

A 1.5 mn 0.36 0.25 0.58 0.020 | 0.019 0.02 0.04 0.04

B 1.2 nm 0.47 0.24 0.67 0.016 0.029 0.06 0.06 0.15

C 1.6 mm 0.53 0.28 0.66 0.027 0.025 0.14 0.05 0.08
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the gradient of the residual magnetic field
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Fig.4 Mechanical properties of specimen A as
a function of the gradient of the residual

magnetic field
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