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Table 1 Nominal and actual chemical composition of TiAl ingots

Nominal alloy Sampling  Element content Al Mn W (0] Ti
0R /% 28.3 6.77 - Bal.
at% 41.6 4.87 - Bal.
425 1/2R wl% 28.4 6.83 - 5.56><|.0-2 Bal.
at% 41.7 4,91 - Bal.
R /% 28.4 6.87 - Bal.
at% 41.7 4.94 - Bal.
O0R /% 28.0 6.45 2.24 Bal.
at% 41.8 4,71 0.49 Bal.
425-0.5W 1/2R wl% 28.0 6.40 2.23 6.60><.LO_2 Bal.
at% 41.8 4.67 0.49 Bal.
R /% 28.0 6.56 2.24 Bal.
at% 41.8 4.79 0.49 Bal.
0R /% 27.5 6.63 3.53 Bal.
at% 415 4.90 0.78 Bal.
425-0.8W 12R /% 27.5 6.61 3.48 5605107 Bal.
at% 41,5 4.88 0.77 Bal.
R /% 27.6 6.68 3.47 Bal.
at% 41.6 4.93 0.77 Bal.
0R wl% 27.5 6.42 4.42 Bal.
at% 41.7 4,77 0.98 Bal.
wl% 27.4 6.61 4.30 Bal.
425-1.0W V2R at% 416 491 0.95 6.40>10* Bal.
wl% 27.5 6.62 4.25 Bal.
R at% 41.7 4,91 0.94 Bal.

B2 AHEWEE Ti-42A1-5Mn-xW & £ 1852541 4
Fig.2 Microstructures of cast Ti-42AI-5Mn-xW alloy with different tungsten contents: (al, a2) 425, (b1, b2) 425-0.5W, (c1, c2) 425-0.8W,
and (d1, d2) 425-1.0W
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Table 2 Chemical composition of y, a2, B, in Ti-42Al-5Mn-xXW as-cast alloys
Alloy Phase or structure Element content Ti Al Mn w
at% 50.640.14 45.840.09 3.540.08 -
’ l% 63.040.17 32.040.06 5.040.11 -
495 at% 54.140.35 41.840.21 4.140.20 -
* ol% 65.840.43  28.50.14 5.740.28 -
$u/B2 at% 56.7+1.72 31.730.44 10.740.32 -
° l% 65.4+1.98 20.540.28 14.140.42 -
at% 50.240.18 45.940.20 3.5740.07 0.3240.03
’ l% 61.840.22 31.74.14 5.0440.10 1.5140.14
at% 52.840.04 42.340.26 4.5940.21 0.3640.02
425-0.5W az
l% 65.540.05 29.540.18 6.5340.30 1.7140.10
$4/B2 at% 56.440.34 32.140.40 10.740.24 0.8140.08
° l% 62.840.38 20.140.25 13.740.31 3.4640.34
at% 50.540.23 46.240.16 2.760.07 0.5440.05
’ ol% 61.840.28 31.840.11 3.8840.10 2.5440.23
at% 52.840.37 42.430.61 3.9740.26 0.8430.04
425-0.8W az
ol% 62.640.44 28.240.41 5.4040.35 3.8240.18
$4/B2 at% 57.040.21 32.640.39 8.8140.41 1.6020.12
° l% 62.340.23 20.0#0.24 11.040.51 6.71+40.50
at% 50.540.28 45.940.56 3.0240.24 0.5940.10
/ ol% 61.640.34 31.440.38 4.2230.34 2.7640.47
at% 52.940.15 42.430.10 3.6540.05 1.0820.05
425-1.0W o2
l% 62.2+40.18 28.040.07 4.92490.07 4.8740.23
/B2 at% 56.2+40.38 33.14.20 8.8240.32 1.8840.21
Pe ol% 61.040.41 20.240.12 11.040.40 7.834.87
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Fig.3 Concentrations evolution (Cy) of Ti, Al, Mn, W in different phases for Ti-42AI-5Mn-xW alloys: (al, a2) y phase, (b1, b2) a, phase,

and (c1, c2) S, phase
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Fig.4 Variation of micro-hardness of Ti-42Al-5Mn-xW alloys
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Fig.5 Micro-segregation patterns of Ti-42Al-5Mn-xW alloys: (a) 425, (b) 425-0.5W, (c) 425-0.8W, and (d) 425-1.0W
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Effect of W Addition on the Solidification Microstructure and Element Distribution
Behavior in Ti-42Al-5Mn Alloy

Li Xiaobing®, Zhao Pengxiang®®, Chen Bo'?, Shu Lei*, Zhang Mengshu?, Liu Kui'?
(1. Ji Hua Laboratory, Foshan 528200, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(3. School of Materials Science and Engineering, University of Science and Technology of China, Hefei 230026, China)

Abstract: The effects of 0.5at%~1.0at% W contents on the solidification microstructure and element distribution behavior in the So, az, y
phases of Ti-42Al-5Mn alloy (at%, the same below) with low cost and good hot workability were studied. The results show that the
refractory metal W in different positions of the alloy ingots prepared by one-step vacuum induction melting with CaO crucible is evenly
distributed, and the O content is controlled in the range of 556~660 pg/g. The solidification microstructure can be refined by W addition,
and the size and content of the lamellar structure generally decrease with the increase of W content. The micro-hardness test suggests that
the hardness increases with the increase of W content. By analyzing the distribution behavior of alloying elements in different phases, it is
found that the enrichment order of Al in different phases is as follows: y>a,>f,, while those of Ti, Mn and W are all: fo>a,>y. W
addition cannot change the distribution behavior of Ti and Al, but will change the distribution behavior of Mn to a certain extent. The
partitioning coefficients of W in o, and S, phases generally increase linearly with the increase of its content, and they meet kZZ,V
=1.4026Cw(at%)+0.4313, k}'f,}:1.3290CW(at%)+1.8745, respectively. In Ti-42AI-5Mn alloy, the enrichment tendency of W in S, phase is
about 5.6 times that of Mn, and the enrichment tendency in phase «; is about 7.5 times that of Mn.
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