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A Study for Postweld Heat Treatment on M echanical Properties
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Abstract

The objective of this study is to find the best postweld heat-treatment for the weldment of
AA7005 aduminum aloy welded by ER5356 filler.

Postweld heat-treatment processes, solid solution treatment, naturd aging, artificia aging, T6
process and T73 process, are performed in this study. Optical metallography, micro-hardness tet,
tensiletest, transmission e ectron microscopy (TEM) and SCC test were conducted to characterize
the mechanical and stress corrosion properties of these heat-treated weldments.

Experimenta results showed that any heat treatments conducted in this study can improve
the strength of AA7005 weldments. After T6 heat treatment, the strength of weldments is dightly
increased, but is much less than the strength required by the T6 temper. After T73 heat-treatment,
the strength of weld is higher than the strength of base matal, while the grain boundary structure of
the weld metal, which is similar to the grain boundary structure of T73 temper, is characterized by
the presence of large and discontinuous precipitates ,as well as a precipitation free zone(PFZ).
Based on experimenta findings, it can be concluded that T73 processis the most suitable postweld
heat-treatment process for the weldments of AA7005 aluminum aloy.
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Table 1. Compositions of AA7005 and ER5356 filler (wt% )

Composition AAT7005 ER5356
Specification Actual value Specification Actual value
Zn 4.0-5.0 4.58 — —
Mg 1.0-1.8 143 4555 4.6
Mn 0.2-0.7 0.38 0.05-0.20 0.1
Zr 0.08-0.2 0.19 — —
Fe 0.4-Max 0.14 — —
Cr 0.06-0.2 0.13 0.05-0.20 0.06




S 0.35-Max 0.06 — —
Ti 0.01-0.06 0.03 0.06-0.20 0.02
Cu 0.1-Max 0.01 — —
Al Bal. 93.05 Bal. 94.6
Table2. Process Parameters for Heat Treatments
Code Name Heat Treatment Process

NA (Natural Aging)

Natural aging 18 days

SS (Solid Solution)

470°C /40 min+W.Q.

ST (Solution Treatment)

SS+NA

AA (Artificial Aging)

NA+ 120°C /40 hr.

TAA (Two Step Artificial Aging)

NA+ 107°C/8 hr. +168°C /1%hr.

T6

ST+1207C /40hr.

T73

ST+ 107°C/8 hr.+168°C/19 hr.

Table 3. Conditions for Stress Corrosion Test

Test liquid composition

6.0% NaCl (+0.1%) and 94.0% water

Test liquid PH value

PH6.4~7.2,use HCI or NaOH to adjust

Soaked form Continuously soaking
Soaked area 20mL/in’at least
Temperature Keep boiling

Table 4. Results of Tensile Tests after Different Heat Treatment Process

Process UTS (MPa) Crack position
NA 276.1(+4.6,-3.8) weldment
ST 297.8(+3,-2.5) weldment
AA 295.8(+2.3,-2.4) weldment

TAA 295.5(+5.5,-4.5) weldment
T6 311.9(+4.2,-3.5) weldment
T73 325.7(+6,-4.5) base metal

Table 5. Crack Initiation Time for SCC Test

HT Specimen
o thickness Loaded form | Applyload | Deflection (mm) Crack position Fracture Initiation Time(hrs.)
process (mm)

3.48 *3 point 248 MPa 16 None X

6 345 4 point 248 MPa 24 Base metal 72
3.56 *3 point 256 MPa 17 None X

T73 !
341 4 point 256 MPa 24 weld 132

Note : x : no crack occurs after processin 168 hours

* : maximum load was applied on weld
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Fig. 1. Relationship between tensile stress and microhardness.
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Fig. 3. Schematic illustration of four-point bent-beam SCC test
(a) configuration for four-point bent-beam,(b) stress distribution.
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Fig. 4. Microhardness distribution of weldment after NA treatment(N.A./1~30 days).
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Fig. 5. Microhardness distributions of weldments after solid solution treatments.
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Fig. 6. Microhardness distributions of weldments after AA and TAA treatments.
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Fig. 7. Microhardness distributions of weldments after ST ~ T6 and T73 treatments.






(d)
Fig. 8. AA7005 TEM view after T6 and T73 treatments (a) T6 temper(base metal)
, (b) T6 temper(weld), (c)T73 temper(base meta), (d) T73 temper(weld).






