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Abstract 

In this research the effect of various heat treatments on tensile properties and hardness of 

Aluminum-Zinc-Magnesium-Copper alloy (7075 Aluminum alloy) was studied, with and without 

mechanical treatment by extrusion process. The 7075 alloy samples were submitted to two type of heat 

treatments, T6 heat treatment by artificial ageing samples in 120 ºC for 24 h and retrogression and re-

ageing (RRA). Where in RRA treatment the first ageing done in 120 ºC for 24 h, then the retrogression 

done in 180 ºC for 30 min and re-ageing in 120 ºC for 24 h. We got the best results by apply the RRA 

treatment with extrusion process, where tensile strength was reached to 380 Mpa without extrusion 

machining process, while reached to 530 Mpa with extrusion process 
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[C°] 850في درجة الحرارة 7075السبيكة صهر

\ [ºC] 480محلوليةمعالجة حرارية  8 [hour]
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120[ºC] \ 24 [hour]

ثم سقاية في الماء البارد

بدون بثق

T6 : 120 [ºC] \ 24 [hour]

ثم سقاية في الماء البارد

RRA : 120 [ºC] \ 24 [hour]

180[ºC] \ 0.5 [hour]

120[ºC] \ 24 [hour]

ثم سقاية في الماء البارد



Journal of University of Babylon for Engineering Sciences, Vol. (27), No. (1): 2019. 

124 
 

 



Journal of University of Babylon for Engineering Sciences, Vol. (27), No. (1): 2019. 

125 
 

340
380

510 530

0

100

200

300

400

500

600

T6 RRA

د 
ش
 ال

مة
او

مق
U

TS
[M

p
a]

نوع المعالجة الحرارية

بدون تشكيل مع تشكيل

 

Ü

250
290

490 500

0

100

200

300

400

500

600

T6 RRA

ع 
ضو

خ
 ال

اد
جه

إ
YS

[M
p

a]

نوع المعالجة الحرارية

بدون تشكيل مع تشكيل



Journal of University of Babylon for Engineering Sciences, Vol. (27), No. (1): 2019. 

126 
 

190

210210

223

170

180

190

200

210

220

230

T6 RRA

ز 
ر
يك

 ف
وة

سا
ق

H
V

نوع المعالجة الحرارية

بدون تشكيل مع تشكيل

 



Journal of University of Babylon for Engineering Sciences, Vol. (27), No. (1): 2019. 

127 
 

μ

μ

μ



Journal of University of Babylon for Engineering Sciences, Vol. (27), No. (1): 2019. 

128 
 

 

 

 

 

CONFLICT OF INTERESTS. 

- There are no conflicts of interest.   

 



Journal of University of Babylon for Engineering Sciences, Vol. (27), No. (1): 2019. 

129 
 

References

George E. Tot ten and D. Scott MacKenzie, Handbook of Aluminum Volume 7 Physical 

Metallurgy and Processes, MARCEL DEKKER, INC, 2003.  

TapanyUdomphol, Aluminum and its Alloy, Suranaree University of Technology, 2007.  

K. S. GHOSH and N. GAO, Transactions of Nonferrous Metals Society of China, vol. 21, 2011, 

p. 1199. 

F. Viana, A. M. P.Pinto, H. M.C. Santos and A. B. Lopes, "Retrogression and re-ageing of 7075 

aluminium alloy microstructural characterization," Journal of Materials Processing Technology, 

no. 92±93, p. 54±59, 1999.  

A. D. Isadare, B. Aremo, M. O. Adeoye, O. J. Olawale and M. D. Shittu, "Effect of Heat 

Treatment on Some Mechanical Properties of 7075 Aluminium Alloy," Materials Research, pp. 

190-194, 2013.  

M. F. Ibrahim, A. M. Samuel, S. A. Alkahtani and F. H. Samuel, "A Novel Solution Heat 

Treatment Of 7075-Type Alloy," The Minerals Metals & Materials Society, pp. 383-390, 2013.  

A.F. Oliveira, Jr., M.C. de Barros, K.R. Cardoso and D.N. Travessa, "Materials Science and 

Engineering A," The effect of RRA on the strength and SCC resistance on AA7050 and AA7150 

aluminium alloys, no. 379, p. 321–326, 2004.  

Hong-ying LI, Jiao-jiao LIU, Wei-chen YU, Hui ZHAO and De-wang LI, "Microstructure 

evolution of Al−Zn−Mg−Cu alloy during non-linear cooling process," Trans. Nonferrous Met. 

Soc. China, p. 1191−1200, 2016.  

P. K. Rout, M. M. Ghosh and K. S. Ghosh, "Microstructural, mechanical and electrochemical 

behavior of a 7017 Al-Zn-Mg alloy of different tempers," Materials Characterization, 2015.  

CHEN Song-yi, CHEN Kang-hua, DONG Peng-xuan, YE Sheng-ping, HUANG Lan-ping and 

YANG Dai-jun, "Effect of a novel three-step aging on strength, stress corrosion cracking and 

microstructure of AA7085," J. Cent. South Univ, p. 1858−1862, 2016.  

M. Esmailian ،M. Shakouri ،A. Mottahedi و   S. G. Shabestari" ،Effect of T6 and Re-Aging Heat 

Treatment on Mechanical Properties of 7055 Aluminum Alloy "،International Journal of 

Chemical, Molecular, Nuclear, Materials and Metallurgical Engineering ،pp. 1291-1294  ،2015 .  

William F. Gale, Terry C. Totemeier, Smithells Metals Reference Book, 8 ed., Butterworth-

Heinemann, 2004.  

 


