
REFERENCES
[1] H. E. Boyer, “Heat Treating of Nonferrous Alloys,” Metallography, Microstruc-

ture, and Analysis, vol. 2, no. 3, pp. 190–195, jun 2013.

[2] S. K. Panigrahi and R. Jayaganthan, “Effect of annealing on precipitation, mi-
crostructural stability, and mechanical properties of cryorolled Al 6063 alloy,”
Journal of Materials Science, vol. 45, no. 20, pp. 5624–5636, oct 2010.

[3] M. Kumar, M. M. Baloch, M. I. Abro, S. A. Memon, and A. D. Chandio, “Effect
of Artificial Aging Temperature on Mechanical Properties of 6061 Aluminum
Alloy,” Mehran University Research Journal of Engineering and Technology,
vol. 38, no. 1, pp. 31–36, jan 2019.

[4] F. Wagner, C. Bollmann, T. Brüggemann, S. Hojda, M. Teller, and G. Hirt,
“Model framework for the simulation of microstructure and yield stress dur-
ing aging of industrial Al-Mg-Si aluminum alloys,” in Procedia Manufacturing,
vol. 50. Elsevier B.V., 2020, pp. 368–375.

[5] H. Pratikno, “Aging Treatment to Increase the Erosion-Corrosion Resistance of
AA6063 Alloys for Marine Application,” in Procedia Earth and Planetary Sci-
ence, vol. 14. Elsevier BV, 2015, pp. 41–46.

[6] A. P. Mouritz, “Aluminium alloys for aircraft structures,” in Introduction to
Aerospace Materials. Elsevier, 2012, ch. 8, pp. 173–201.

[7] A. P. Sekhar, A. B. Mandal, and D. Das, “Mechanical properties and corrosion
behavior of artificially aged Al-Mg-Si alloy,” Journal of Materials Research and
Technology, vol. 9, no. 1, pp. 1005–1024, jan 2020.

[8] “Heat Treating of Aluminum Alloys,” in ASM Handbook, Volume 4: Heat Treat-
ing. ASM International, 1991, vol. 4, pp. 841–879.

[9] R. Qiang Gao, K. Stiller, V. Hansen, A. Oskarsson, and F. Danoix, “Influence
of Aging Conditions on the Microstructure and Tensile Strength of Aluminium
alloy 6063,” Materials Science Forum, vol. 396-402, no. 2, pp. 1211–1216, jul
2002.

[10] R. A. Siddiqui, H. A. Abdullah, and K. R. Al-Belushi, “Influence of aging pa-
rameters on the mechanical properties of 6063 aluminium alloy,” Journal of Ma-
terials Processing Technology, vol. 102, pp. 234–240, 2000.

[11] A. Munitz, C. Cotler, and M. Talianker, “Aging impact on mechanical properties
and microstructure of Al-6063,” Journal of Materials Science, vol. 35, pp. 2529–
2538, 2000.

63



[12] D. Yang, Y. Liu, S. Li, L. Ma, C. Liu, and J. Yi, “Effects of aging tempera-
ture on microstructure and high cycle fatigue performance of 7075 aluminum al-
loy,” Journal Wuhan University of Technology, Materials Science Edition, vol. 32,
no. 3, pp. 677–684, jun 2017.

[13] Y. Zou, L. Cao, X. Wu, Y. Wang, X. Sun, H. Song, and M. J. Couper, “Effect
of ageing temperature on microstructure, mechanical property and corrosion be-
havior of aluminum alloy 7085,” Journal of Alloys and Compounds, vol. 823, p.
153792, may 2020.

[14] L. Z. Yan, Y. A. Zhang, X. W. Li, Z. H. Li, F. Wang, H. W. Liu, and B. Q. Xiong,
“Microstructural evolution of Al-0.66Mg-0.85Si alloy during homogenization,”
Transactions of Nonferrous Metals Society of China (English Edition), vol. 24,
no. 4, pp. 939–945, 2014.

[15] L. R. Dilrukshi and G. De Silva, “An Investigation of the Effect of Precipi-
tate Size Distribution on Mechanical Properties of Aluminum 6063 Extrudates
used for Window Frames,” in 2021 Moratuwa Engineering Research Conference
(MERCon). IEEE, jul 2021, pp. 676–680.

[16] H. R. Shercliff and M. F. Ashby, “A process model for age hardening of alu-
minium alloys-I. The model,” Acta metall. mater., vol. 38, no. 10, pp. 1789–1802,
1990.

[17] A. Deschamps and Y. Brechet, “Influence of Predeformation and Ageing of an
Al-Zn-Mg Alloy - II. Modeling of Precipitation Kinetics and Yield Stress,” Acta
Materialia, vol. 47, no. 1, pp. 293–305, 1999.

[18] O. R. Myhr, Ø. Grong, and S. J. Andersen, “Modelling of the age hardening
behaviour of Al – Mg – Si alloys,” Acta Materialia, vol. 49, pp. 65–75, 2001.

[19] A. W. Zhu, A. Csontos, and E. A. Starke, “Computer experiment on superposition
of strengthening effects of different particles,” Acta Materialia, vol. 47, no. 6, pp.
1713–1721, 1999.

[20] V. M. Nangare and V. Nandedkar, “Effect of Aging Time and Aging Tempera-
ture on Mechanical Properties of 333 Aluminum alloy by Neural Network and
Response Surface Methodology,” in Materials Today: Proceedings, vol. 4, no. 2.
Elsevier Ltd, 2017, pp. 1874–1882.

[21] A. Wilm, “No Title,” Metallurgie, vol. 8, p. 225, 1911.

[22] E. Hornbogen, “Hundred years of precipitation hardening,” Journal of Light Met-
als, vol. 1, no. 2, pp. 127–132, may 2001.

64



[23] I. J. Polmear, “Aluminium Alloys – A Century of Age Hardening,” in Materials
Forum, vol. 28. Institute of Materials Engineering Australasia Ltd 1, 2004, pp.
1–14.

[24] P. D. Mercia, R. G. Waltenberg, and R. Scott, Trans AIMME, vol. 64, p. 41, 1920.

[25] A. Guinier, “Structure of Age-Hardened Aluminium-Copper Alloys,” Nature,
vol. 142, no. 3595, pp. 569–570, sep 1938.

[26] G. D. Preston, “The diffraction of X-rays by age-hardening aluminium copper
alloys.” in Proceedings of the Royal Society, Series A, vol. 167, no. 931, sep
1938, pp. 526–538.

[27] S. O. Adeosun, O. I. Sekunowo, M. A. Bodude, A. A. Agbeleye, S. A. Balo-
gun, and H. O. Onovo, “Effect of Artificial Aging on Plane Anisotropy of 6063
Aluminium Alloy,” ISRN Metallurgy, vol. 2012, pp. 1–5, feb 2012.

[28] A. L. Rivas and O. Quintero, “Effect of the microstructure on the mechanical
properties and effect of the microstructure on the mechanical properties and sur-
face finish of an extruded AA-6063 aluminum alloy,” Advance Material Science
& Technology, vol. 2, no. 1, pp. 15–23, 1999.

[29] S. Claves and M. Watanabe, “Spectrum Imaging Analysis of Secondary Phases
in Aluminum Alloy 6063,” Microscopy and Microanalysis, vol. 12, no. S02, pp.
1410–1411, aug 2006.

[30] M. Baruah and A. Borah, “Processing and precipitation strengthening of 6xxx
series aluminium alloys: A review,” International Journal of Materials Science,
vol. 1, no. 1, pp. 40–48, jan 2020.

[31] G. Haidemenopoulos, H. Kamoutsi, and A. Zervaki, “Simulation of the transfor-
mation of iron intermetallics during homogenization of 6xxx series extrudable
aluminum alloys,” Journal of Materials Processing Technology, vol. 212, no. 11,
pp. 2255–2260, nov 2012.

[32] D. Isadare, M. Adeoye, A. Adetunji, K. Oluwasegun, and K. Akinluwade, “The
Influence of Homogenization Treatment on Aging Response of 6063 Aluminium
Alloy,” Advances in Research, vol. 5, no. 3, pp. 1–11, jan 2015.

[33] G. Al-Marahleh, “Effect of heat treatment on the distribution and volume frac-
tion of mg 2 si in structural aluminum alloy 6063,” Material Science and Heat
Treatment, vol. 48, no. 5, pp. 205–209, 2006.

65



[34] J. Asensio-Lozano, B. Suárez-Peña, and G. F. Voort, “Effect of processing steps
on the mechanical properties and surface appearance of 6063 aluminium extruded
products,” Materials, vol. 7, pp. 4224–4242, 2014.

[35] H. Y. Li, C. T. Zeng, M. S. Han, J. J. Liu, and X. C. Lu, “Time-temperature-
property curves for quench sensitivity of 6063 aluminum alloy,” Transactions of
Nonferrous Metals Society of China (English Edition), vol. 23, no. 1, pp. 38–45,
jan 2013.

[36] W. Yu, H. He, W. Zhang, L. Li, and C. Sun, “Modulation of the natural aging
effect on subsequent artificial aging in Al–Mg–Si aluminum alloys with alloying
content 1wt% through temperature tuning,” Journal of Alloys and Compounds,
vol. 814, jan 2020.

[37] M. Das, T. K. Pal, and G. Das, “Effect of aging and cryo rolling on mi-
crostructural characterization and mechanical properties of precipitation harden-
able 6063Al alloy,” Materials Science and Engineering A, vol. 552, pp. 31–35,
aug 2012.

[38] B. Mirzakhani and Y. Payandeh, “Combination of sever plastic deformation
and precipitation hardening processes affecting the mechanical properties in
Al–Mg–Si alloy,” Materials & Design, vol. 68, pp. 127–133, mar 2015.

[39] S. M. Hosseini, S. J. Hosseimpour, S. Nourouzi, A. H. Gorji, F. Chinesta, Y. Chas-
tel, and M. El Mansori, “An Investigation into the Effect of Aging on the Forming
Limit Diagram of 6063 Aluminum Alloy,” in AIP Conference Proceedings, vol.
1315, 2011, pp. 329–334.

[40] H. Durmus, B. Sadik, and C. Meric, “Determination of Hardness of Pre-Aged
AA 6063 Aluminum Alloy by Means of Artificial Neural Networks Method,”
Mathematical & Computational Applications, vol. 9, no. 2, pp. 249–256, 2004.

[41] Z.-w. LIU, L.-x. LI, J. YI, S.-k. LI, Z.-h. WANG, and G. WANG, “Influence
of heat treatment conditions on bending characteristics of 6063 aluminum alloy
sheets,” Transactions of Nonferrous Metals Society of China, vol. 27, no. 7, pp.
1498–1506, jul 2017.

[42] B. Milkereit, N. Wanderka, C. Schick, and O. Kessler, “Continuous cooling pre-
cipitation diagrams of Al–Mg–Si alloys,” Materials Science and Engineering: A,
vol. 550, pp. 87–96, jul 2012.

[43] Y. BIROL, “Precipitation during homogenization cooling in AlMgSi alloys,”
Transactions of Nonferrous Metals Society of China, vol. 23, no. 7, pp. 1875–
1881, jul 2013.

66



[44] J. Osten, B. Milkereit, C. Schick, and O. Kessler, “Dissolution and Precipitation
Behaviour during Continuous Heating of Al–Mg–Si Alloys in a Wide Range of
Heating Rates,” Materials, vol. 8, no. 5, pp. 2830–2848, may 2015.

[45] A. K. Gupta, D. J. Lloyd, and S. A. Court, “Precipitation hardening in Al – Mg
– Si alloys with and without excess Si,” Materials Science & Engineering A, vol.
316, pp. 11–17, 2001.

[46] W. A. Monteiro, I. M. Espósito, R. B. Ferrari, and S. J. Buso, “Microstructural
and Mechanical Characterization after Thermomechanical Treatments in 6063
Aluminum Alloy,” Materials Sciences and Applications, vol. 02, pp. 1529–1541,
2011.

[47] E. Sjölander and S. Seifeddine, “The heat treatment of Al–Si–Cu–Mg casting
alloys,” Journal of Materials Processing Technology, vol. 210, no. 10, pp. 1249–
1259, jul 2010.

[48] H. R. Shercliff and T. Street, “A process model for age hardening of aluminium
alloys-II. Applicatins of the model,” Acta metall. mater., vol. 38, no. 10, pp.
1803–1812, 1990.

[49] A. Deschamps and Y. Brechet, “Influence of Predeformation on Ageing in an
Al-Zn-Mg Alloy - I. Microstructure Evolution and Mechanical Properties,” Acta
Materialia, vol. 47, no. 1, pp. 281–292, 1999.

[50] A. Zhu and E. Starke, “Strengthening effect of unshearable particles of finite size:
a computer experimental study,” Acta Materialia, vol. 47, no. 11, pp. 3263–3269,
sep 1999.

[51] S. Nandy, K. Kumar Ray, and D. Das, “Process model to predict yield strength of
AA6063 alloy,” Materials Science and Engineering: A, vol. 644, pp. 413–424,
sep 2015.

[52] A. Bahrami, A. Miroux, and J. Sietsma, “An Age-Hardening Model for Al-Mg-
Si Alloys Considering Needle-Shaped Precipitates,” Metallurgical and Materials
Transactions A, vol. 43, no. 11, pp. 4445–4453, nov 2012.

[53] S. Kadiyan, B. S. Dehiya, R. K. Garg, P. Kamiya, and M. Saini, “A Statistical
Method to Predict the Hardness and Grain Size After Equal Channel Angular
Pressing of AA-6063 with Intermediate Annealing,” Arabian Journal for Science
and Engineering, vol. 46, no. 3, pp. 2055–2070, mar 2021.

[54] V. V. Teleshov and E. G. Yakimova, “Mathematical models of overaging disor-
dering of aluminum alloys and their applications,” Material Science and Heat
Treatment, vol. 44, no. 2, pp. 59–60, 2002.

67



[55] E. DePoy and L. N. Gitlin, “Statistical Analysis for Experimental-Type Designs,”
in Introduction to Research. Elsevier, 2016, ch. 20, pp. 282–310.

[56] P. D. Berger, R. E. Maurer, and G. B. Celli, Experimental Design. Cham:
Springer International Publishing, 2018.

[57] C. L. Chiang, Statistical Methods of Analysis. World Scientific, oct 2003.
[Online]. Available: https://www.worldscientific.com/worldscibooks/10.1142/
5224

[58] “Standard Test Methods for Tension Testing of Metallic Materials,” in Annual
Book of ASTM Standards, 2016.

[59] “Standard Test Methods for Tension Testing Wrought and Cast Aluminum- and.”
ASTM International, 2017, pp. 1–16.

[60] “Standard Test Method for Vickers Hardness of Metallic Materials,” in Annual
Book of ASTM Standards, 1997.

[61] W. Hayward, “To Test Hardness, Know What Hardness Is,”
2014. [Online]. Available: https://www.industrialheating.com/articles/
90853-to-test-hardness-know-what-hardness-is

[62] D. Adamovic and F. Zivic, “Hardness and Non-Destructive Testing (NDT) of Ce-
ramic Matrix Composites (CMCs),” in Encyclopedia of Materials: Composites.
Elsevier, 2021, pp. 183–201.

[63] “One-way ANOVA in SPSS Statistics.” [Online]. Available: https://statistics.
laerd.com/spss-tutorials/one-way-anova-using-spss-statistics.php

[64] C. Zaiontz, “MANOVA Assumptions.” [Online]. Available: https://real-statistics.
com/multivariate-statistics/multivariate-analysis-of-variance-manova/
manova-assumptions/

[65] “Two-way MANOVA in SPSS Statistics.” [Online]. Available: https:
//statistics.laerd.com/spss-tutorials/two-way-manova-using-spss-statistics.php

[66] D. M. Jiang, B. D. Hong, T. C. Lei, D. A. Downham, and G. W. Lorimer, “Influ-
ence of aging condition on tensile and fatigue fracture behaviour of aluminium
alloy 6063,” Materials Science and Technology, vol. 7, no. 11, pp. 1010–1014,
nov 1991.

[67] N. Kodikara and G. I. P. De Silva, “Study of the Effects of Magnesium Content on
the Mechanical Properties of Aluminium 6063 Extrudates,” Engineer: Journal of
the Institution of Engineers, Sri Lanka, vol. 51, no. 2, p. 1, apr 2018.

68

https://www.worldscientific.com/worldscibooks/10.1142/5224
https://www.worldscientific.com/worldscibooks/10.1142/5224
https://www.industrialheating.com/articles/90853-to-test-hardness-know-what-hardness-is
https://www.industrialheating.com/articles/90853-to-test-hardness-know-what-hardness-is
https://statistics.laerd.com/spss-tutorials/one-way-anova-using-spss-statistics.php
https://statistics.laerd.com/spss-tutorials/one-way-anova-using-spss-statistics.php
https://real-statistics.com/multivariate-statistics/multivariate-analysis-of-variance-manova/manova-assumptions/
https://real-statistics.com/multivariate-statistics/multivariate-analysis-of-variance-manova/manova-assumptions/
https://real-statistics.com/multivariate-statistics/multivariate-analysis-of-variance-manova/manova-assumptions/
https://statistics.laerd.com/spss-tutorials/two-way-manova-using-spss-statistics.php
https://statistics.laerd.com/spss-tutorials/two-way-manova-using-spss-statistics.php


[68] L. Dilrukshi and G. De Silva, “Effect of precipitate size distribution on hardness
of aluminium 6063 alloy,” Journal of the National Science Foundation of Sri
Lanka, vol. 48, no. 3, p. 305, oct 2020.

[69] S. Nandy, M. A. Bakkar, and D. Das, “Influence of Ageing on Mechanical Proper-
ties of 6063 Al Alloy,” in Materials Today: Proceedings, vol. 2, no. 4-5. Elsevier
Ltd., 2015, pp. 1234–1242.

[70] G. I. P. De Silva and W. C. Perera, “Improvement of the Mechanical Proper-
ties of Aluminum 6063 T5 Extrudates by Varying the Aging Condition Cost-
Effectively,” in Proc. Research Symposium on Aadvancement of Science. South
Asian Institute of Technology and Medicine (SAITM), Sri Lanka„ 2012, pp. 54–
58.

69




