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Fatigue and fracture behavior of MIG welded joint of dissimilar aluminum alloys
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Abstract Microstructure and fatigue properties of 5454-H24/6106-T6 dissimilar aluminum alloy MIG welded joints were studied
by high-frequency fatigue testing machine, micro-hardness tester, OM, SEM, XRD and other equipments. The results show that
the weld zone is equiaxed crystal structure consisting of a-Al matrix and small amount of [FeMgO] precipitates, the partial
melting zone (PMZ) on the side of 5454-H24 aluminum alloy is a-Al matrix + Al-Mg eutectic, and that of 6106-T6 aluminum
alloy is a-Al matrix and Al-Si eutectic. The fracture position of the tensile specimen is consistent with the softening zone on the
side of 6106 T6 aluminum alloy. The fatigue limit a_i1 of the welded joint with excess weld metal is 115 MPa, and the fatigue
limit ratio(r.xIRm is 56%. The fatigue strength of the welded joint is increased by 6.9% after removement of the excess weld
metal. Welding defects such as pores and looseness on the surface of weld are the main causes of fatigue cracks under low stress

conditions, and cracks are more likely to initiate from defects at edge of weld under high stress conditions. Excess weld metal

and weld defects are the main factors governing the fatigue performance of this type of welded joint.
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Table I Chemical compositions of 5454/6106 aluminum alloy and

welding wire (mass fraction/%)

[D%a 6106 5454 ER5356
Mg 0.40-0.80 2.40-3.00 4.90
si 0.30-0.60 W0.25 0,3
Mn 0.050-0.200 0.500-1.000 0.057
cr W0.200 0.050-0.200 0.065
Ti — W0.20 ol
Fe W0.35 0.00-0.40 0,2
Cu <0.250 M0.100 0.011
Zn W0.10 W0.25 <0.13
A 28 RE B

1.2757%
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in fatigue test(mm)
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Fig.5 Hardness distribution of aluminum alloy welded joint
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Table 2 Mechanical properties of 5454-H24/6106-T6 welded joints
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Fig.6 S-N curve and fatigue limit diagram of aluminum alloy

welded joint
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Fig.7 Typical SEM fractographs of fatigue fracture triggered by

surface cracking
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Fig.9 Fractographs of fatigue test of aluminum alloy welded joint
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Microstructure and properties of novel high density and high strength tungsten steel

PAN Lei,WANG Lin12,LIU Anjin',CHENG Xingwangl
(1.School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China;
2.National Key Laboratory of Science and Technology on Materials under Shock and Impact, Beijing 100081, China)

Abstract The novel high density and high strength alloy steel was quenched at range of 700-1 100 °C and then tempered at
400 °C. The hardness and quasi-static tensile tests were performed, and scanning electron microscope (SEM) , transmission
electron microscope (TEM) , and X ray diffraction (XRD) , electron backscatter diffraction (EBSD) , etc. were employed to
investigated the effect of quenching temperature on the microstructure and mechanical properties of alloy steel. The results show
that the optimum quenching temperature of the test steel is 800 X., and after tempering treatment at 400 °C, a better strength
plastic matching can be obtained. The tensile strength is 1 907 MPa, and the yield strength is 1 755 MPa, and the elongation is
8%. After heat treatment, fine and dispersed |i phases precipitate in the test steel matrix. As the quenching temperature

increases, the number of the dispersed precipitate phases decreases, resulting in a decrease in the precipitation strengthening

effect and hence the strength.

Keywords high density and high strength alloy steel; quenching temperature; mechanical properties; microstructure; phase
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