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Creep Behaviour of Al-Zn-Mg Ternary Aluminum Alloy
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Abstract : To make practical applications of Al-Zn-Mg ternary aluminum alloy effectively in various field, a series of
static creep tests under the 16 temperature-stress combination conditions had been performed. The creep tester with
constant stress loading was designed and made by the authors and used in this study. The higher the creep temperature
rose, the less the stress exponents became. The bigger the applied stresses became, the less values the creep strain
activation energy showed. The life prediction constant of Larson-Miller parameter was calculated as about 2.3. In the
fractography, the ductile fracture with dimples by intergranular breakage was primarily observed. We can make
practical use of these test data in the design, the life prediction and the prevention of the accidents of the thermal

facilities, etc.
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Table 1 Chemical compositions of Al-Zn-Mg Alloy
[ n Mg | Mn Cu Cr Al
4.5 1.9 0.5 0.007 0.001 BAL.

Table 2 Mechanical properties of specimen

Y;fr[:;;}llm Ultimate Elongation
e st o
(MPa) tensile strength (MPa) (%)
2335 2727 138 |
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Fig. 1 Dimensions of tensile creep specimen
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Fig. 2 Schematic diagram of static creep tester with constant
stress loading

Table 3 Experimental static creep data of Al-Zn-Mg alloy

Temp. Stresses Creep rate, Rupture time,
(&) (MPa) (hr-1) (hr)
200 1.617x10-6 over 168
220 2.696x10-6 "
180
240 3.366x10-6 "
260 4.806x10-6 "
200 4.34x10-6 "
220 7.398x10-6 70
200
240 1.185x10-5 63
260 1.547x10-5 55
200 7.003x10-6 77
220 1.275x10-5 64
220
240 2.065x10-5 52
260 3.116x10-5 38
200 1.209x10-5 60
220 2.322x10-5 48
240
240 3.314x10-5 39
260 4.474x10-5 28
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Fig. 3 Creep strain curves as time functions
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Fig. 4 Dependence of creep rate on applied stresses
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Fig. 7 SEM micrograph of static creep rupture after creep
test under the various stresses
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