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Formation Mechanism and Repair Technology of Surface Micro—defects of
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Abstract  The micro—defects on the surface of VW63Z rare earth magnesium alloy castings were shown as
"stripe fluorescence" as a result of fluorescence detection. The micro—defects which cannot be removed by
mechanical processing would directly scrap the castings if it appeared on the non—machined surface of the casting.
The microstructure of the surface defects of castings and their formation mechanism were investigated in this paper.
Results showed that the main component of the micro defects was the double—layer oxide film of rare earth oxide,
some of which contained inclusions; the confluence of the molten metal made the surface micro defects to form more
easily. The laser melting technology was used to treat the surface micro—defects of the casting. When the output
power of the flat—top laser beam was 800 W, the microstructure of the melted layer presented the dendrite
characteristic, had finer grains and good combination with the matrix. The depth of the remelted layer was about 915
pm, which could basically repair the surface defects of the casting while controlling the heat—affected range of the
casting. The fluorescence detection of the original defect position showed no streak defects.
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Fig. 1 Fluorescence detection results of micro—defects on the

surface of castings
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Tab.2 Test parameters of fluorescence detection
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Fig. 2 Schematic diagram of the process of surface film being

drawn into molten metal
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Fig. 3 Fluorescence detection results of castings
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Fig. 4 SEM results of various surface micro—defects
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Tab.3 Proportion of elements in selected area % (w)
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Fig. 6 3D model of gating system and numerical simulation of

mold filling process
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Fig. 7 The energy distribution diagram of laser beam
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Fig. 8 SEM results of the combined part of the remelted structure and the matrix structure
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Fig9 OM images of the cross—section of the casting after laser

melting
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Fig. 10 OM images of the cross—section of the castings after flat—top laser fusion with different powers
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WOCIEEE T I RE 5 2 T 24T B8 I RT3 & 3l
Bt X S5 A AR A4 L RO 35 IX 388 43 0 BEURE I T
£ 28 To AL B 5 EAT 12 PE R Rl 5 R n 2k 4
Fis .

T6 IR T BEA AP REF- 2411 R R,=320 MPa, i
JCHEBE XA S R, =241 MPa, JEEF 0 75. 3% , OGHE

FHMB T2 hip://www.yhclgy.com  20214F 4541

BEIX 5 RERE A A RAF, oA PERE T 2 I
F4 TRXEHRTSNFEMEENXER

Tab. 4 Test results of mechanical properties in T6 state of
samples in different regions
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