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Table 1 Chemical composition of the TiAl alloy (at%)

Al Mn w O Ti
41.5 4.88 0.77 0.056* Bal.

*: mass fraction
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Fig.1 Macromorphologies of Ti-42AI-5Mn-0.8W alloy compressed at different temperatures and strain rates
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AT EMAEI W ORI A SRS, HARER, BB A Smin T, Rk
51\ Ti-42AI-5Mn fll Ti-42AI-5Mn-0.8W P& 4 g, fl b EH S ER X FA EERESEmEE. T,
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Fa I AR B 2 B o U R R v T R, R L Ti- SRR BRI, AT TR Ti-
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NBUET Ti-42A1-5Mn &4, HRAER BRI RE B, MRER TP 5E, a6 sk A
THREERT R (R 3D, RS iA N /g PR i AHEEHINTYE p-TIAl & &R B R HERE
e T U AB AR BN PR AR o AE R A 1L AR, 8- (Kb SCH% o 0 T AR S AR A SR B 3 B R
AR 2 A AR I g BV S BRI A A E H—, AW I WS A 4 (0.8%),

Fz 2 Ti-42A1-5Mn-0.8W FA Ti-42Al-5Mn & & A GG F1 M TR R IEE T N 1 (o) TR 2R B 71 (00.7) X Bl
Table 2 Comparison of 6pand a7 for the Ti-42AI-5Mn-0.8W and Ti-42AI-5Mn alloy under different temperatures and strain rates

o ap/MPa o0.7/MPa

Alloy e 0.001sT 0.01sT 0.1s? 1s7 10s? 0.001sT 001s? 01sT 1sT 10s™

1100 41.8 95.6 200 314 438 11.3 196 386 123 233

) 1150 27.6 74.9 109 195 299 6.29 157 318  66.9 186
Ti-42A1-5Mn-0.8W 1200 111 354 823 125 106 6.08 967 182 233 763
1250 7.06 29.4 40.6 57.2 72.6 5.24 830 136 171 48.7

1100 66.3 169 249 343 465 66.0 170 247 341 466

TiLA2ALEMA] 1150 33.2 124 186 233 359 33.3 124 185 232 360
1200 19.6 67.5 103 147 247 19.1 67.8 102 146 246

1250 12.9 46.8 65.6 111 183 13.0 47.4 65.9 110 182
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Table 3 Flow stress misfit (6, and do7) for the Ti-42Al-5Mn and Ti-42AI-5Mn-0.8W alloy
— 5ul% S0.71%
0.001 5™ 0.01s 015" 1s?t 105 0.001s™ 0.01s 0.1s" 1s?t 10s?
1100 36.95 43.43 19.68 8.450 5.810 82.88 88.47 84.37 63.93 50.00
1150 16.87 39.60 41.40 16.31 16.71 81.11 87.34 82.81 71.16 48.33
1200 43.37 47.56 20.10 14.97 57.09 68.17 85.74 82.16 84.04 68.98
1250 45.27 37.18 38.11 48.47 60.33 59.69 82.49 79.36 84.45 73.24

TEFL A Wi PR 35 P A FH I B A B 5 U, W
TR MATREE HAHE ., sr#xt Ti-42A1-5Mn-
0.8W A& HEEAFNME W It RS E 9N HiE
sz SR A O T A A i b R
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LT Cr B (KX (10) #— X T T e
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T ARFETEXN Ti-44Al 54 p ML R 451
Nb i (0 (12)), W 1 g FEEHZ N Mn |1 4
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SFLCAFAE— B 2 5, (H72 HarfiE 45 LuEs W
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BEPXAAT L ERRAGEMHE. &L, FT8
B g EEE p-TIAL &4, BT W EAGL Mn Eig g
MEEMEH, Wik w lRnesit—ShiEsemia
M g AHIX, pAHEGEZ AR R, Bt
AEBAEEN N .
[Cr]=Cr+Mn+3/5V+3/8Nb+3/2(W+Mo)+3Fe (11)
[Nb]=Cr/3+Mn/2+V/2+Mo/6+W/8 (125

3 & it

1) Ti-42Al1-5Mn-0.8W & & &3 i #n T IX (7]
1150~1250 ‘C/0.001~10 s™ 11 1100~1145 °C/0.001~1 s,
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5
£=1.11x10%[sinh (0.01075) | exp [— Mj

RT
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HARAS A B ) PR AR 5 0 2 2

3) 0.8%W (JEFH%D X3 Ti-42Al-5Mn &4
PN TR FEF R — T2l T W & EHAxTED,
1E B A R R A B B R T U, W
TCEM WM REEIFAWHE,; H—mEEaT W L
Mn H5Rl g REERH, KT &8 iR g AKX,
T LA T B B AT IR TN T
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Effect of Tungsten Addition on the Hot Workability of Mn-containing g-solidifying
y-TiAl Alloy

Shu Lei, Li Xiaobing, Chen Bo, Qian Kun, Zhang Mengshu, Xue Peng, Liu Kui
(Materials Science and Technology Research Department, Ji Hua Laboratory, Foshan 528200, China)

Abstract: Mn-containing g-solidifying y-TiAl alloy, Ti-42Al-5Mn-0.8W (at%, similarly hereinafter) was prepared by a vacuum induction
furnace. Then the effect of trace W addition on the hot workability of the alloy was investigated. Hot deformation behavior of the alloy was
studied under the temperature of 1100~1250 <C, strain rate of 0.001~10 s™ and maximum deformation degree of 70% with thermal simulator.
The results show that the range of appropriate thermal processing parameters are 1150-1250 <C/0.001-10 s™ and 1100-1145 <C/0.001-1 s™.
0.8at% W addition can obviously reduce the peak flow stress (op) of Ti-42AI-5Mn alloy and steady-state flow stress (oo.7), and the steady-state
flow stress decreases more significantly. The main reason why 0.8at% W improves the hot workability of Ti-42AI-5Mn alloy is that on the one
hand, the W content is relatively low, and the segregation degree of W element is not obvious under the vacuum induction melting mode with
strong electromagnetic stirring; on the other hand, the fg-stabilizing effect of W is stronger than that of Mn, which extends the region of g
single phase zone, and thus the alloy possesses a wider processing window that can be thermally deformed.

Key words: g-solidifying y-TiAl; manganese; tungsten; processing map; flow stress
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