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TTT curves of an Al-Mg-Si-Mn alloy
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Abstract: To investigate the quench sensitivity of an Al-Mg-Si-Mn aluminum alloy the time-temperature-transformation ( TTT) curves of
the aluminum alloy were determined by an interrupted quench method and simulated by JMatPro software respectively. The microstructure
evolution and phase transformation kinetics during isothermal treatment were studied by XRD EDS and Avrami equation. The results show
that electro—conductivity of the alloy increases with prolonging holding time at the same isothermal temperature. The TTT curves obtained
by experiments are consistent with the results simulated by JMatPro software. The nose temperature of TTT curves is 360 °C  and the
quench sensitivity is very high at the tip of the nose temperature while the quench sensitivity is lower at the lower and higher temperature
zones. The phase transformation of the investigated alloy is mainly the thickening of rod or needle phases during the isothermal holding.
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Table 1 Time for the alloy to finish different transformation
fraction during isothermal treatments
Time for different transformation fraction/s
2.1 Temperature / °C
10% 20% 30% 40%  50% 60%
280 ~440 C 440 20 33 55 97 421 1034
1 3 1 420 15 25 41 74200 653
400 9 15 20 34 57 390
380 5 11 17 25 35 57
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Table 2 The k and n values obtained by Johnson-Mehl-Avrami equation fitted at different temperature
Temperature /°C 440 420 400 380 360 340 320 300 280
k 0.01012 0.01347 0. 02328 0.03143 0.0388 0. 02538 0.01159 0.00512 0. 00499
n 0. 86622 0. 85478 0. 8553 0. 85073 0. 82581 0. 82617 0. 95032 0.92718 0. 88236
1243 _
n=0.5 tzexp(L(_ln(l—qo))) (2)
n=1 . n k
n 0.5 1 360 C B
440 bt
n 4204 4—95%
o 3 400+
B 380t
0.5<n <1 ;—;'360__
. E 340}
& 30f
0 360 C n
300 F
360 C 280
: 440 °C 280 C Lt 10 100 1000 10000
Time/s
360°C n . 7
5% Fig.7 The start and finish curves of isothermal transformation
959 (2) kinetics for the Al-Mg-Si-Mn alloy
o

o “C »



4 : Al-Mg-Si-Mn TTT 61
1445 “C ”» ,
3
° 1) Al-Mg-Si-Mn
TTT JMatpro TTT
TTT “c”
; 360 C
2) Al-Mg-Si-Mn
1649 X °
360 C o ;
o TTT
1 . AlZn-Mg—Cu J. 2008 18(9) : 1613 —1621.
LI Hongying TANG Yi ZENG Zai~de et al. Testing of continuous cooling transformation curve of Al-Zn-Mg-Cu alloy J . The Chinese Journal of
Nonferrous Metals 2008 18(9) : 1613 —1621.
2 .7TA04 I 2010 20( 4) : 640 —646.
LI Hong-ying WANG XiaoHfeng TANG Yi et al. Measurement of continuous cooling transformation curves of 7A04 aluminum alloy J . The Chinese
Journal of Nonferrous Metals 2010 20( 4) : 640 — 646.
3 .6082 CCT I 2010 46( 10) : 1237 - 1243.
LI Hong-ying ZHAO Yan-ge TANG Yi et al. Determination and application of CCT diagram for 6082 aluminum alloy J . Acta Metallurgica Sinica
2010 46( 10) : 1237 —1243.
4 .6082 TTT I 2011 19(4) : 84 -88.
WANG Gang YIN Zhi-min ZHAO Kai et al. TTT curves of 6082 aluminum alloy and its application J . Materials Science and Technology 2011 19
(4):84-88.
5 Fridlyander ] N Kolobnev N I Khokhlatova L B et al. Peculairities of structural formation in 1420 alloy steels J . Aluminum 1992 68(4) : 334 —336.
6 Davydov V G Ber L B Kaputkin E Ya et al. TTT and TTP diagrams for quench sensitivity and ageing of 1424 alloy J . Materials Science and
Engineering A 200 280( 1) : 76 - 82.
7 Marioara C D Andersen S J Jansen J et al. The influence of temperature and storage time at RT on nucleation of the B” phase in a 6082 Al-Mg-Si
alloy J . Acta Materialia 2003 51( 3) : 789 —796.
8 Vedani M Angella G Bassani P et al. DSC analysis of strengthening precipitates in ultra fine A1-Mg-Si alloys J . Journal of Thermal Analysis 2007
87(1):277 -284.
9 Niranjani V L. Hari Kumar K C Subramanya Sarma V. Development of high strength Al-Mg-Si AA6061 alloy through cold rolling and ageing J .
Materials Science and Engineering A 2009 515( 1 -2) : 169 —174.
10 6082 Al-Mg-Si c// : 2007: 160 - 163.
11 Porter D A Easterling K E. Phase Transformations in Metals and Alloys M . London: Chapman & Hall Press 1992:263 - 381
12 M . : 2004:310 -312.
13 Shang B C Yin ZM Wang G et al. Investigation of quench sensitivity and transformation kinetics during isothermal treatment in 6082 aluminum alloy
J . Materials and Design 2011 32(7) :3818 —3822.
14 . 7055 TTP J. .2006 16( 12) :2034 -2039.



62 34
LIU Sheng-dan ZHANG Xin-ming YOU Jiang-hai et al. TTP curves of 7055 aluminum alloy and its application J . The Chinese Journal of
Nonferrous Metals 2006 16( 12) : 2034 -2039.

15 .7050 TTP J . 2009 19(5) : 861 —868.

ZHANG Xin-ming LIU Wen—un LIU Sheng-dan et al. TTP curve of aluminum alloy 7050 J . The Chinese Journal of Nonferrous Metals 2009 19
(5):861 —868.

16 .7050 J. 2011 21(3):514 -521.

LI Pei-yue XIONG Bai-qing ZHANG Yong-an et al. Hardenability characteristic and microstructure of 7050 Al alloy J . The Chinese Journal of
Nonferrous Metals 2011 21(3) : 514 -521.

17 Dolan G P Robinson J S. Residual stress reduction in 7175-T73 6061-T6 and 2017-T4 aluminuim alloys using quench factor analysis J . Journal of
Materials Processing Technology 2004 153 —154:346 - 351

18 . 7055 J. : 2006 37(5) : 846 —849.

LIU Sheng-dan ZHANG Xin-ming HUANG Zhen-bao et al. Quench sensitivity of 7055 aluminum alloy J . Journal of Central South University:
Science and Technology 2006 37(5) : 846 —849.
19 . AlZn-Mg—Cu J. 2011 21( 10) :2631 —2638.

XIONG Bai—ging LI Xi-wu ZHANG Yong-an et al. Quench sensitivity of Al-Zn-Mg-Cu alloys J .The Chinese Journal of Nonferrous Metals 2011
21(10) : 2631 -2638.



