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Table 1. Kinds of material property".

Category

Property

Mechanical property

Tensile strength, Elongation, Yield point, Stress
Hardness, Creep, Brittleness, Frictional resistance

Plastic property Drawability

Physical property

Density, Viscosity, Modulus of elasticity, Surface roughness
Grain size, Texture, Crystal structure, Composition, Transformation

Optical property

Refractive index, Reflectivity, Transmissivity, Emissivity, Gloss

Thermal property

Thermal conductivity, Expansion coefficient, Specific heat

Electromagnetic property Dielectric constant,

Electric resistivity, Hystersis curve

Iron loss, Magnetic permeability, Electromotive force

Chemical property

Corrosion, Oxidation
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Table 2. Needs of nondestructive characterization
of materials for steel production.

Process Needs of nondestructive Characterization

Plate mill Residual stress

Hot rolling mill Ferrite transformation

Cold rolling mill Hardness, Surface roughness, r-value

Stainless steel sheet Grain size

Electrical steel sheet Grain size, Iron loss

Galvanealed steel sheet | Composition of coating layer

Seamless pipe mill Residual stress

Common needs Mechanical property

(Tensile strength, Elongation, yield point)
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Table 4. Presentation of nondestructive character-
ization of material propertles m the ISI]J
meeting from 1985 to 1992 ¥ —%%

Material property Number of

presentation

Category Measured property

Lankford-value
Residual stress
distortion

Mechanical property

=N Ol

Gloss

Roughness

Flatness

Thickness of membrane
Composition of coating layer
Hardening depth

Color

Physical property
for surface

=D W D)W NN

Grain size

Retained austenite
Ferrite transformation
Elasticity

Physical property
for bulk

DN W W

Electromagnetic property | iron loss
Magnetic permiability

Total 35
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Table 3. Seeds technology for measurement of material property’.

Seeds technology

Category Physical effect

Measured material property

Radiation method X-ray diffraction
X-ray fluorescence
Neutron diffraction

Mossbauer effect

Grain size, Stress, Texture

Chemical composition, Coating thickness
Stress, Texture

Volume fraction of phase

Electric resistance
Eddy current
Magnetic permeability
Coercive force
Barkhausen effect
Magnetostriction

Electromagnetic method

Chemical composition, Sorting
Sorting, Hardness

Grain size, Stress, Texture, Hardness
Grain size, Stress, Texture, Hardness
Grain size, Stress, Texture

Stress

Attenuation
Scattering
Velocity
Acoustoelasticity

Ultrasonic method

Grain size, Stress, Texture
Grain size, Stress, Texture
Stress, Texture, Anisotropy
Stress

Optical method Reflection & Scattering

Attenuation & Spectrum

Surface roughness, Gloss
Coating thickness
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Fig. 1. Principles of the x-ray fluorescence method
using monochromatic incident x-rays for
Zn-Fe-alloy-coated steel sheets.
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Fig. 4. Block diagram of the sensor for transforma-
tion mesurement.
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Fig. 5. Example of transformed fraction of SS41 on

runout table of hot strip mill mesured by on
line transformation sensor.
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