WL - =W

FEATURE : Material Processing Technologies

(i 30)

it 2 ek )

60617JL I =7 LA eiamOEmrEFHEICRIFT IO
HROTE

Effect of Microstructure on Mechanical Properties of Forged 6061 Aluminum
Alloys
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The 6061 aluminum alloy is widely used for vehicles, vessels, land structures, etc., in medium-strength
structural members having high corrosion resistance and fatigue properties. A study was conducted on
the effect of hot-forging conditions on the proof strength and microstructure of the 6061-T6. Hot forging
under a medium value of the Zener-Hollomon parameter promotes the sub-division of grains during
forging, resulting in the formation of a fine-grained recrystallization structure. This structure is highly
thermally stable and remains almost unchanged during solution treatment at high temperature. After
T6 treatment, a worked structure with a small Schmid's factor has been obtained, realizing a material

with high proof strength.
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Table 1 Chemical compositions of 6061alloy specimen  (mass %)
Alloys Si Fe Cu Mn Mg Cr Zn Ti
Specimen 0.74 | 022 | 023 - 0.96 | 0.12 - 0.02

Standard 0.40 0.15 0.80 | 0.04
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Table 2 Testing conditions of hot forging and microstructural
parameters of each specimen

Test condm_ons of hot -Opllcal SEM-EBSD TEM
forging microscope
Specimens X d (um)
T £g zZ d 14
ol ) | e | oem | 9 | ds % em?
(8 215°)| (8 2 2°)

Low 2 2.7510" | 1.1x10° 14 20 14 0432 | 72x10°
Middle Z(1) so0 27x10° | 1L1x107 - 12 9 0.425 -
Middle Z(2) 274107 | L1x10° 9 13 10 0430 | 7.5¢10°
Middle Z(3) 27:10" | 1L1x10" - 12 9 0.426 -

High Z(1) [ 425 | 2.7x10" | 1.1x10" - 75 71 0452 -
High Z(2) | 365 | 2.7%10" | 1.1x10" 121 141 123 0447 | 6.1x10°
High Z(3) | 310 | 27<10" | 1.4x10" - 86 84 0.464

Flow direction (L)

Tnesile test piece

Section for microstructural
charcterization (L-ST)

()

Tensile direction (T)

Forged plate of
#120 mm x {26 mm

1 ARERR ORI E
Fig. 1 Configuration of tensile test piece and section for microstructural
characterization with respect to forged plate
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Fig. 4 Relationship between o, and d"* of each specimen
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Fig. 9 TEM micrographs of three specimens after forging at ¢/2
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