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'~ Coarse Grain Materials

2 _ Ultra-Fine Grain Materials
3 - Nanocrystalline Materials
‘. Bottom-Up

> - Up-Bottom

6 _ Insert Gas Condensation

7 - Electrodeposition

¥ _ Ball Milling

? - Cryomilling
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? - High-Angle Grain Boundaries
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2 - Merica

3 - X-Ray

* - Transmission electron microscopy
> - Metastable

6 - Guinier

7 - Preston

¥ _ Langford
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1- High Angle Grain Boundary (HAGB)

2- Low Angle Grain Boundary (LAGB)

3- Subgrain

4- Dislocation Cells

5- X-ray Coherent Diffraction Domains (crystallites)
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1- Mechanical Attrition or Ball Mill

2. Bulk

3- Equal Channel Angular Extrusion/Pressing (ECAE/P)
4- High Pressure Torsion (HPT)

5- Accumulative Roll Bonding (ARB)

6- Multi-axial Compression/Forging (MAC/F)

7- Repetitive Corrugation and Strengthening (RCS)

8. Conshearing

9- Continues Confined Strip Shearing (C2S2)
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' Cyclic Extrusion and Compression

% Dual Equal Channel Lateral Extrusion
3- Simple shear extrusion (SSE)

4- Constrained Groove Pressing (CGP)
5- Shot peening

6- Surface Mechanical Attrition Treatment (SMAT)
7- Wire Brushing

8- Ball Drop Test

9- Deep Rolling

10_ Segal

'~ Minsk

12 Soviet Union

B Valiev
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3 - Simple Shear
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