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Study on the Isothermal Section of the Dy-Al-Ti Ternary System at 600 C
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[Abstract] The Dy-Al-Ti ternary alloys were melted in a vacuum arc furnace and then were annealed in a vacuum
tube. By means of X-ray powder diffraction with the aid of differential thermal analysis and metallographic microstruc-
ture analysis, the test sample was characterized and the phase relationship in the Dy-Al-Ti ternary system at 600 ‘C was
investigated. Then the boundary of two-phase regions and three-phase regions of islthermal section of Dy-Al-Ti ternary
system and its solid solution degree were determined at 600 °C. The isothermal section phase diagram of Dy-Al-Ti terna-
ry system was structured. The results show that this ternary system at 600 ‘C contains 14 single-phase regions, 27 two-
phase regions and 14 three-phase regions. Two ternary compounds Ti, Al,; Dy and Ti, Al,, Dy are confirmed in this system
at 600 C.
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Tab.1 XRD experimental results of partial Dy-Al-Ti ternary system

B G = %E?%ﬁ\%ﬁﬁﬁ/% BRI B /g IR /g - A
Al Dy Ti

1 10 10 80 2.0 1.995 Dy+Ti+ Ti; Al
2 12 10 78 2.0 1.996 Dy+Ti+ Tiz Al
3 15 70 15 2.0 1. 990 Dy-+ AlDy, + Ti; Al
4 33 60 7 2.0 1.990 AlDy, -+ Tis Al+ Al Dy,
) 40 40 20 2.0 1.992 Ti; Al+ Al, Dy, + Al; Dy
6 47 50 3 2.0 1.993 Al, Dy, + Al, Dy+ AlDy
7 44 6 50 2.0 1. 996 Tis Al+ Al, Dy+ TiAl
8 60 5 35 2.0 1.994 TiAl, + Al Dy+ TiAl
9 60 4 36 2.0 1. 990 TiAl, + Al Dy+ TiAl
10 70 2 28 2.0 1. 995 TiAl, + Al, Dy+ TiAl,
11 70 25 5 2.0 1. 994 TiAl; + Al, Dy+ Al; Dy
12 76 12 12 2.0 1.996 TiAl; + Al Dy+Ti, Al
13 84 12 4 2.0 1. 990 Al; Dy—+Ti, Al;; Dy + Al
14 84 6 10 2.0 1. 998 Ti, Aly, Dy+Ti,
15 90 4 6 2.0 2.001 Ti; Aly, Dy+Ti,
16 84 2 14 2.0 1.992 Ti, Aly, Dy+ Al+TiAls
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Fig. 1 X-ray powder diffraction patterns of the alloy Dy Al
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Fig. 2 X-ray powder diffraction patterns of the alloy Dy, Al
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Fig. 4 The isothermal section of the Dy-Al-Ti system at 600 C
£2 600 CH Dy-AI-Ti ZTEZEH=HEX

Tab.2 The ternary-phase regions of
the Dy-Al-Ti system at 600 C
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