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Table 1 Alloy cluster formulas and its nominal composition

W /%
G4 il 3. #0853
1 12[AlTiy,] (AITi,) +5[Al-Ti,] (Ti,) Ti-6.07Al
2 12[Al-Tiy,] (AITi,) +5[Al-Ti,] (VTi,)  Ti-6.06AI-1.97V
3 12[AI-Tiy,] (AlTi,) +5[Al-Tiy] (V) Ti-6.05A1-5.90V
4 12[Al-Tiy] (AITi,) +5[Al-Ti,] (AIVTi)  Ti-7.16Al-1.99V

e

-

(a) o HI[AI-Ti,|#%%

(b) BAHAI-Ti, A%
FBI1 o MHIALT o AIREAT B AHAI-Tiy 5%
Fig. 1 a —phase [Al-Ti,,| cluster and B —phase [Al-Ti,,] cluster
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Fig. 2 Alloy bar via suction casting
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Table 2 Measured composition of alloy samples
Wg /%

a4 Al \Y c H (o] Ti
1 6.06 - 0.018 0.0026 0.20
2 604 197 0016 00026 0.14
3 603 590 0016 00022 0.16
4 715 199 0014 00025 0.8
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Fig. 3 Schematic diagram of tension test at room temperature
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Fig. 4 XRD spectra of different alloys
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Fig. 5 Low—magnification OM microstructure of different alloy composition

(e) Ti-7.16A1-1.99V
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Fig. 7 Engineering stress—strain curves of different alloysat room

temperature
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Fig. 6 High—-magnification OM microstructure of different alloys
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Table 3 Tensile properties of different alloys at room

temperature
95 &% ours/MPa oys/MPa ol%
1 Ti-6.07Al 600 + 12 497+ 11 10+1
2 Ti-6.06Al-1.97V 749+ 6 640+ 4 9+05
3 Ti-6.05A1-3.94V 888+ 9 725+12  65+1
4  Ti-6.05AI-5.90V  1053+13  898+14  45x1
5  Ti-7.16Al-1.99V 773+ 6 627 +8 172

(1) Ti-6.07Al. Ti-6.06AI-1.97VHITi-7.16Al-
1.99VEE N o 1BZEER, MTi-6.05AI-5.90VEE I a+B
FHELALR, BVESRIEN, « BRIMEK.

(2) MBEFTi-6AI-AVE S, Ti-6.05A1-5.90VEE
RO HIRELE N T 165 MPa, iA%1 053 MPa, Rz
PR T 2%; MTi-7.16Al-1.99VE £ AR R E (T
7115 MPa, {REFIZS 17162%, 1XE)T17%.,
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Study on the Microstructure and Properties of Designed Alloy Based on
Ti-6Al-4V Alloy Cluster Formula
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YAO Qian', YUE Ye', YAN Jian—giang'

(1. Shenyang Research Institute of Foundry Co., Ltd., CAM, Nation Key Laboratory of Advance Casting Technologies,
Shenyang 110022, Liaoning, China; 2. Military Representative Office of Air Force Equipment in Liaoyang, Shenyang 110016,
Liaoning, China; 3. The first Military Representative Office of the Air Force Armaments Department in Shenyang, Shenyang
110016, Liaoning, China)

Abstract:

In this paper, based on the Ti-6Al-4V alloy cluster formula 12[Al-Ti,,](AITi,)+5[Al-Ti,](V,Ti), four alloys
were designed by replacing the types and proportions of glue atoms in B-[Al-Ti14](V,Ti) cluster formula,
which were Ti-6.07Al, Ti-6.06Al-1.97V, Ti-6.05Al-5.90Vand Ti-7.16Al-1.99V. The results showed that Ti-
6.07Al, Ti-6.06A1-1.97V and Ti-6.05A1-5.90V contained o single-phase microstructure, and Ti-6.05A1-5.90V
consists of o + § two-phase microstructure. Compared with Ti-6Al-4V, the tensile strength of Ti-6.05A1-5.90V
increased by 165 MPa, reaching 1 053 MPa, and the elongation decreased by 2%, reaching 4.5%. The tensile
strength of Ti-7.16AI-1.99V decreased by 115 MPa to 773 MPa, and elongation increased by 162% to 17%.
Therefore, Ti-6.05A1-5.90V could be used as candidates for high strength Ti alloy, and Ti-7.16Al-1.99V had
the potential to be a candidate material for high toughness Ti alloy.

Key words:
Ti-6Al-4V; cluster-plus-glue-atom model; composition design; microstructure; properties
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