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Microstructure, phase structure and microhardness of
as-cast Tr Sc binary alloys
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Abstract: Four kinds of TtSc binary alloys were prepared by vaccum arc melting technique. M icrostructure, phase
components and microhardness of different phases were analyzed by optical microscopy(OM), scanning electron mi
croscope(SEM), X-ray diffraction( XRD) and microhardness tester. The results show that scandium plays a signifi-
cant role on refinement of the microstructure. Solid solution forms in TrSc binary alloys. The measured microhard-
ness of different phases are in significant discrepancy. Microhardness of Tt Sc binary alloys reaches the maximum
value with 2%~ 3% Sc. When Sc content is higher than 2% ~ 3%, microhardness of matrix is higher than that of
plate-like phases, contrary tendency can be seen when Sc content is lower than 2% ~3% . Small content of scandium

can improve the properties of alloys and strengthen the a plate like phases.
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Fig. 1 Phase diagram of Tt Sc binary alloy
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Fig. 2 As-cast microstructures of T+ Sc binary alloys
(a), (b) —T#37S¢; (c), (d) —T£255¢; (), (f) —T#55¢; (g), (h) —T+2Se; (i), (j) —Remelted TA1
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Fig. 3 SEM morphologies of as-cast Tt Sc binary alloys
(a) —Tr37Sc; (b) —Tt25Sc; (¢) —Tr25Sc; (d) —Tr5Se; (e) —Tr2Sc
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Table 1 EDS results of TrSc binary alloys

Alloy Spot Element w! % x/ %
x Se 10. 70 11.32
Ti 89.30 88. 68
Tr37Se(No. 1)
B Sc 11.20 11.85
Ti 88. 80 88. 15
A Se 11. 16 11. 80
Ti 88. 84 88.20
Tr25Sc¢(No. 2)
B Se 10. 17 10. 77
Ti 89. 83 89.23
i Se 10. 60 11.22
Ti 89. 40 88.78
Tr25Se¢(No. 2)
. Se 10. 18 10.77
Ti 89. 82 89.23
A Se 4.71 4.79
Ti 95.29 95.21
Tr5Se(No. 3)
B Se 5.00 5.31
Ti 95. 00 94. 69
A Se 2.39 2.54
Ti 97.61 97. 46
Se 2.39 2.55
Tr2Sc(No. 4) B .
Ti 97.61 97.45
¢ Se 2.01 2.14
Ti 97.99 97. 86

Bl 4 Tr25Sc A4 0 S s 2R 5 K

Fig. 4 Schematic sketch of measurement of

microhardness in T 25Sc alloy
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Fig. 5 XRD patterns of TtSc binary alloys
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Table 2 M easured microhardness of

TrSc binary alloys
Microhardness( H Vo.o1)

Alloy
M atrix Lamellar
Tr37Se(No. 1) 79.5
Tr25S¢(No. 2) 126.5 72.0
Tr5Se(No. 3) 241.5 229.6
Tr2Sc(No. 4) 308.0 331.0
TAl 193.0 294.0

During measurement of microhardness, indentations are marked
exactly on every phase, maybe this process is influenced by differ
ent phase boundary, but data is accurate for reference( Fig. 4) .
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Fig. 6 Effects of Sc content on

microhardness of TrSc binary alloys
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