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Improvement of Mechanical Properities in Al-Cu-Li-Ag-Mg-Zr Alloys
by Thermomechanical Treatement

C.H. Yu, I. Namkung, 0.Y. Lee and D K. Kim
Department of metallurgical Engineering, Chonbuk National University

ABSTRACT

This study is aimed to investigate the effect of various thermomechanical treatments(Ts, Ts and ITMT) on the
microstructure and mechanical properties of an Al-Cu-Li-Ag-Mg-Zr alloy (Weldalite 049) which has been known
to strong natural aging response, good weldablity and high strength in Te¢ and Ts temper. This experiment was
performed by means of differential scaning calorimetry, tensile test, optical and transmission electron microscopy.
The tensile strength in the peak aged condition shows 620, 650 MPa in Ts and Ts(40% cold work), respectively.
Also, The tensile strength is increased with cold working in Ts but decreased at 60% cold working. However, the
tensile strength of the intermediate thermomechanical treated speciman(ITMT) is lower than that of Te temper
about 20% but the elongation is higher than two times. It might be predicted that the ITMT is effective processing
to improve the toughness of this alloy. In Te, Ts and ITMT, the major strengthening phase is T:(Al:CuLi) phases,

and the fine T, phase which are homogeneously precipited in matrix was observed much more in Ts than T, and
ITMT.
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Table 1. Chemical Composition of the Speciman.

(wt%)
FElements | Cu | Li | Ag | Mg | Zr | Fe | Si | Al

wt% |6.28]1.38/0.39]0.41]0.1410.0100.020| bal.
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Fig.1. Schematic diagram of various thermome-
chanical treatments.
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Fig.2. The effect of cold working on the enthalpy
change in T and T tempers at quenched condi-
tion.
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Table 2. The Variation of R Reactions with Cold Working and Aging Conditon

in Ts Temper.
Cold working Reaction AQ UA PA OA
Temp. range(°C) | 219-365 | 197370 | 242—369 | 253—372
0% Peak temp. (°C) 296 299 296 297
Enthalpy(J/g) 27.16 26.38 17.56 12.09
Temp. range(°C) | 215—335 | 191337 | 225—333 | 228—330
20% Peak temp. (°C) 250 249 248 248
Enthalpy(J/g) 28.95 24.21 13.15 10.74
Temp. range(°C) | 210—319 | 185-317 | 219-315 | 223—320
40% Peak temp. (°C) 241 240 242 241
Enthalpy(J/g) 31.12 22.49 18.72 5.21
Temp. range(°C) | 206—318 | 193—341 | 230—337 | 231338
60% Peak temp. (°C) 242 248 248 247
Enthalpy(}/g) 29.21 21.97 12.01 6.24
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Table 3. The Variation of R Reactions with Cold Working and Aging Condi-

tion in ITMT.

Cold working Reaction AQ UA PA OA
Temp. range(°C) | 219385 | 217387 | 248391 | 259—1393
0% Peak temp. (°C) 295 296 298 302
Enthalpy (J/g) 21.02 19.15 11.10 10.22
Temp. range(°C) | 211381 | 226—381 | 235—390 | 247—395
20% Peak temp. (°C) 293 287 288 289
Enthalpy (J/g) 23.15 18.46 8.18 5.76
Temp. range(°C) | 210—380 | 226—2369 | 230—385 | 238—2390
40% Peak temp. (°C) 272 272 271 270
Enthalpy(]/g) 24.63 16.94 6.17 4.34
Temp. range{°C) | 208—373 | 225—361 | 229380 | 230—390
60% Peak temp. (°C) 272 271 272 271
Enthalpy (J/g) 25.47 15.02 5.79 3.41
4
95 b
~ 0
o -
3—4 g‘;as
£ -
5
T8 27
S R E
-2 ©
—_————————s 65 Te (40%)
0 100 200 300 400 A Te
Temperature (°C ) 55 O ITMT (60%)
Fig.3. The effect of cold working on the enthalpy
change in ITMT at quenched condition. AG o 70! BT
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Fig.5. Hardness change with cold working in various
thermomechanical treatments at peak aged con-
dition.
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Fig.6. Tensile strength and elongation change with

cold working in various thermomechanical
treatments at peak aged condition.
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Photo 1. Optical microstructure in Intermediate Thermomechanical Treatment 30 min recrystalization.
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Photo 2. Scanning electron micrographs of fracture surface in various thermomechanical treatments at
peak aged condition.
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Photo 3. Trensmission electron micrographs of various thermomechanical treatments at peak aged condition.
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