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Table 1 Chemical composition of investigated alloys wy/%

s Y Nd Gd Zr Mg
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WE54 5.02 1.92 2.13 0.45 AhE
750 8
700 +
650
£ 600 -
R
I8 550 |

500

450

A-A 00 L 1 HE L L 1 L o
100 150 200 250 300 350 400 450
B /s
(a) SIHERNER (b) BT i ik
Bl WABEMOITLEEREE MR TS KBES X

Fig. 1 Schematic diagram of two-thermocouple thermal ananlysis system and determination of the dendrite coherency point
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Fig. 2 Cooling curves and their first derivative curves of WE54-0Zr
and WES54 alloys
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Fig. 4 The first derivative curve of the cooling curve and its baseline
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Table 2 Solidification characteristic parameters of alloys

a4 e (1,)/C RSB IRE (T,,) /°C Ty-To/C e S A B
WES54-0Zr 637.5 629 8.5 0.36
WE54 645.8 630 15.8 0.51
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Fig. 8 Schematic of microstructures of the alloys with different grain sizes and morphologies at dendrite coherency point
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Dendrite Coherency Point of WE54 Magnesium Alloy and Its Relation
with Solidification Microstructure

LI Ji-lin, FENG Jun-ning, QIN Chun, DONG Fu-yuan
(School of Materials Science and Engineering, North Minzu University, Yinchuan 750021, Ningxia, China)

Abstract:

The present research mainly investigated the dendrite coherency point of WE54 alloy (with and without Zr
modifications) using thermal analysis method. The relationship between alloy microstructure and solid fraction
at dendrite coherency point ( /%) was evaluated, and the effects of the fsdc on hot tearing susceptibility and
shrinkage porosity tendency were discussed. The results show that, compared with the Zr-modified WE54
alloy, solid dendrites nucleated at higher undercooling degree during solidification of unmodified alloy, and
the dendrites grow rapidly until the dendrite coherency occurred at relatively lower solid fraction (0.36).
The microstructure of the unmodified alloy was composed of coarse dendrites. When modified with Zr,
the fsdc increased to 0.51, and the microstructure of the WE54 alloy was significantly refined, consisting
of fine globular grains. It was concluded from the results that the fsdc closely related with grain size and
dendrite morphology of the alloy. The dendrite coherency point also reflects liquid feeding behavior during
solidification. If the solid dendrites contacted with each other at lower solid fraction, the alloy may endure a
long lack-of-feeding period during solidification, thereby increases hot tearing susceptibility and shrinkage
porosity tendency of the alloy.
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magnesium alloy; dendrite coherency point; thermal analysis; microstructure
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