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Fig. 1 Die-cast samples and comparison of die-cast fluid samples of two alloys
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Fig. 2 XRD patterns of die cast AZ91D and AZ91D-1.11Nd alloys
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Fig. 3 OM microstructure of die cast AZ91D and AZ91D-1.11Nd alloys
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Fig. 4 SEM images of die cast AZ91D and AZ91D-1.11Nd alloys
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Fig. 5 EDS analysis points of die cast AZ91D and AZ91D-1.11Nd alloys
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Fig. 6 Tensile engineering stress-strain curves of die cast AZ91D and
AZ91D-1.11Nd alloys at room and elevated temperatures
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Table 2 Mechanical properties thermal conductivity and fluidity of die cast AZ91D and AZ91D-1.11Nd alloys
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h PR EEMPa JHIRIREE/MPa fiK%/%  HrRiRE/MPa JEIRSRE/MPa K %/% HY /[ (W-m?-K') [F/mm
AZ91D 238 145 6.0 137 28.5 57.8 61.1 1196
AZ91D-1.11Nd 272 149 12.0 130 335 59.5 69.5 1161
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(a) AZ91D, %if; (b) AZ91D, 423K; (c) AZ91D-1.1INd, %if; (d) AZ91D-1.11Nd, 423K
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Fig. 7 Morphologies of tensile fractures of die cast AZ91D and AZ91D-1.11Nd alloys at room and elevated temperatures
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Effect of Nd on Microstructure and Properties of Die Casting AZ91D Alloy
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Abstract:

AZ91D and AZ91D-1.11ND alloy samples were obtained by traditional die casting method. The
microstructure and phase constituents were analyzed by using optical metallographic microscope, scanning
electron microscope and X-ray diffraction. Meanwhile, the tensile properties, hardness, thermal conductivity
and fluidity were tested. The die cast alloy showed fine grains after adding 1.11% Nd into AZ91D alloy;
and many dispersed fine granular Al,Nd and small amounts of acicular Al;;Nd, were formed, while the
original semi-continuous reticulated p-Mg;,Al,, decreased. The die cast AZ91D-1.11Nd alloy also exhibited
good comprehensive properties, in which the tensile strength, elongation and thermal conductivity at room
temperature reach 272 MPa, 12.0% and 69.5 W/ (m - K) , respectively, with an increase of 14%, 100%
and 14%, respectively, compared with those of AZ91D alloy. At the same time, the alloy presented excellent
casting properties comparable to AZ91D alloy, with fluid length up to 1 161 mm.

Key words:
die cast AZ91D alloy; rare earth Nd; microstructure; mechanical properties; thermal conductivity; fluidity
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