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Fig. 3 Atomic cluster overlapping pattern and characteristic atomic arrangement pattern of alloy
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Table 1 Characteristic atoms of Ti and characteristic crystal sequence in hep T Al series alloys

i st S d, d, R/nm V/10 3nm®  EJ/(kJemol”") B/10"Pa a/(107°K™ Y
0 0.3145 0.9320 2.1244 0.6290 0.12749 17. 653 467. 09 1. 066 8. 81
1 0.3125 0.9360 2.1265 0.6250 0.12750 17. 629 468. 19 1. 069 8.79
2 0.3075 0.9420 2.1355 0.6150 0.12745 17.557 471. 41 1.076 8.72
3 0.2985 0.9560 2.1485 0.5970 0..12742 17. 437 476. 77 1. 089 8.61
4 0.2865 0.9720 2.1685 0.5730 0.12733 17.268 484. 54 1. 106 8. 46
5 0.2715 0.9890 2.1965 0.5430 0.12718 17. 052 493. 92 1.128 8.28
6  0.2535 1.0900 2.2305 0.5070 0.12699 16. 787 505. 68 1. 155 8. 06
7 0.2335  1.0250 2.2745 0.4670 0.12667 16. 474 519. 57 1. 186 7.82
8  0.2105 1.0420 2.3265 0.4210 0.12630 16.113 535. 67 1.223 7.55
9  0.1865 1.0450 2.3955 0.3730 0.12567 15.705 553.92 1.265 7.27
10 0.1620 0.1070 2.4970  0.3240 0.12454 15.248 574.28 1.311 6.98
11 0.1355 0.9810 2.6125 0.2710 0.12326 14. 742 596. 78 1. 363 6.68
12 0.1085 0.9320 2.7425 0.2170 0.12180 14. 189 621. 42 1.419 6.37
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Table 2 Characteristic atoms of Al and characteristic crystal sequence in hep Tt Al series alloys

i si+ pr Se Pe R/nm V/10 3 nm®  EJ(kJ*mol” ) B/10"Pa  a/(10°°K 1)
0 0.4900 1.3200 1.190 0 0. 118 00 15. 800 403. 04 0. 649 11. 69
1 0.5600 0.3000 0.140 0 0. 118 00 15. 944 390. 00 0.628 12. 14
2 0.6200 1.3110 1. 069 0 0. 118 00 16.073 378. 08 0. 609 12.58
3 0.6780 1.3100 1.0120 0. 118 00 16.200 367.29 0.592 13.00
4 0.7250 1.3320 0.943 0 0. 118 00 16.307 357. 69 0.576 13. 40
5 0.766 0 1.3550 0.879 0 0. 118 00 16. 402 349. 20 0.563 13.77
6 0. 800 0 1.3820 0.8180 0.118 00 16. 483 341.78 0.551 14.12
7 0.8300 1.400 0 0.770 0 0. 118 00 16.555 335.56 0. 541 14. 41
8 0.8540 1.416 0 0.730 0 0. 118 00 16. 614 330. 49 0.533 14. 66
9 0.8700 1.436 0 0.694 0 0. 118 00 16. 654 326.52 0. 526 14.87
10 0.8850 1.4410 0.674 0 0. 118 00 16. 690 323.67 0.522 15.02
11 0.8910 1.4510 0.658 0 0. 118 00 16.706 322.10 0.519 15. 11
12 0.8930 1.454 0 0.653 0 0. 118 00 16.711 321.42 0.518 15. 14
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Table 3 Electronic structure of disordered hep Ti, Al i- ,) alloy and its components

Ti. Al - «) alloy T1i component Al component
X Al
s+ pr Se Pe de d, st Se de d, s+ pr Se Pe
0.10 0.3358 0.9761 0.1122 1.9180 0.5580 0.3100 0.9390 2.1311 0.6200 0.5685 1.3100 1.1215
0.25 0.3885 1.0524 0.2522 1.6170 0.4424 0.2950 0.9624 2.1560 0.5899 0.6689 1.3224 1.0086
0.30 0.4108 1.0813 0.2913 1.5181 0.4030 0.2878 0.9743 2.1686 0.5757 0.6979 1.3312 0.9710
0.40 0.4620 1.1419 0.3592 1.3207 0.3248 0.2707 1.0011 2.2012 0.5414 0.7491 1.3530 0.8979
0.50 0.5209 1.2005 0.4155 1.1223 0.2499 0.2499 1.0238 2.2447 0.4999 0.7919 1.3771 0.8310
0.60 0.5865 1.2539 0.4638 0.9207 0.1808 0.2260 1.0345 2.3018 0.4520 0.8268 1.4002 0.7730
0.75 0.6952 1.3278 0.5296 0.6055 0.0927 0.1853 1.0251 2.4222 0.3706 0.8652 1.4286 0.7061
0.80 0.7337 1.3518 0.5517 0.4948 0.0683 0.1707 1.0151 2.4739 0.3415 0.8744 1.4360 0.6896
0.90 0.8126 1.4008 0.5988 0.2597 0.028 1 0.1404 0.9824 2.5966 0.2807 0.8873 1.4473 0.6654
R4 LI hep Ti Al ) 6 S AL TC I LA I
Table 4 Physical properties of disordered hep Ti,Ali- ,)alloy and its components
Ti Al ) alloy Ti Al ;) alloy Ti Al ;) alloy
Al E. V/10™ 3 B Q298 E. V/10™ B Q298 E. V/10™ 3 B 0298
/(kJ*mol™ ") nm® /(10" Pa)/(107°% /(kJemol') nm® /(10" Pa)/(107% /(kJemol'!) nm® /(10" Pa)/(10"%

0. 10 461. 93 17. 429 1.036 8.96 470. 10 17.592  1.509 8.77 388. 36 15.967 0.723 10. 66
0.25 453. 80 17.083  0.981 9. 40 479. 46 17.383 1. 532 8.65 368. 83 16. 186 0. 669 11.68
0. 30 447. 71 16.972  0.960 9.61 483.99 17.281 1.543 8.59 363. 07 16.250  0.653 12.01
0. 40 438. 18 16.764  0.915 10. 12 495. 19 17.029  1.570 8.44 352. 66 16.366  0.625 12. 64
0.50 426. 48 16.590 0.865 10. 71 509. 21 16.715 1. 604 8.27 343.75 16.466  0.600 13.25
0. 60 412. 22 16.464 0.718 11.48 526. 06 16.337 1.645 8.07 336.33 16.549 0.580 13.75
0.75 385. 17 16.394  0.685 12. 71 556. 65 15.650 1.720 7.72 328.01 16.420  0.557 14. 38
0. 80 374. 44 16.410 0.614 13.15 568. 25 15.390 1.748 7. 60 325.99 16.665 0.551 14. 54
0.90 350. 12 16.510 0.518 14. 03 593.59 14. 821 1. 810 7.33 323.07 16.697  0.543 14. 77
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Ti Al Ti Ti
V= xTiVOI"' xMVz + ( V]l— V()l)+

E= xTiEgi+ xA1E§H+ (E;i_ Egi)+ (Egl_ E/I\I)

G= xniGo'+ xi'+ (6T~ 6F)+ (G- 61~ 15

5 45

1) @7 AR ERIREAEIR R GH) SSMM HESL .

2) MR EHORFA B R GERA hep TrAl RIFEAAE B FFAL I 7 7 5 ARF AL di 78 52 51 ) HL 5
SIS HL L A R P EE ORI A

3) B FHEAR, L ari Mo A 5 98 hep B xUHIJLZE RS Ti A AL JE 78 7T 45 2 6 5 hep



¢ 212 ¢ P E AT 4 8 2002 4 4 H

Ti Al o G, ARG SRR TERSE, i F A R AR P EvE O RO 2t i 4o
AR B R AN T P

4) FRFERAFA TR hep Ti Al o) @GS HORME BRI T 250,

NETEH, SSMM HESURYID ), HAMAEIRNE « &8 R LA S HONE i i 2ol 2 A B TE Ak A
AW EEMEEZ .

[ REFERENCES]

[1] Elis D E, Painter G S. One discrete variational method to solve the Kohn-Sham equation [ J]. Phys Rev, 1973, B2: 2887-
2899.
[2] W, S, SAEMBETFERNRNERSESE (1] TEVIE %R, 1985, 43(1): 1- 10.
XIE You ging, MA Liuying. The theoretical lattice parameter of the valence electron structure of crystal [ J]. Journal of Cen-
tral South Mining Institute, 1985, 43(1): 1- 10.
[3] XIE Youqing. A new potential function with many-atom interactions in solid [ J]. Science in China( series A), 1993, 36(1):
90- 99.
[4] XIE You qing, ZHANG Xiao-dong. Electronic structure and properties of pure nickel [ J]. Science in China(series A), 1993,
36(4): 495- 503.
[5] XieY Q. Electronic structure and properties of pure iron [ J]. Acta Metall Mater, 1994, 4(11): 3705.
[6] 2 Hb, WG, &8 Ze WHF A MEERE (1. EAA AR, 1999, 9(4): 700~ 704.
PENG Kun, XIE Youqing. Electronic structures and physical properties of Zr metal [ J]. The Chinese Journal of Nonferrous
Metals, 1999, 9(4): 700- 704.
[7] XIE Youqing, MA Liwrying. Microstructure and properties of Cu-Ni alloys [ J]. Science in China( series A), 1993, 36(5):
612- 623.
[8] XIE You-ging. Atomic energies and Gibbs energy functions of Ag-Cu alloys [ J]. Science in China( series A), 1998, 41(2):
146- 156.
[9] XIE Youqing, ZHANG Xiao-dong. Atomic volumes and volume functions of Ag-Cu alloys [ J]. Science in China(series A),
1998, 41(2): 157- 168.
[10] XIE Youqing, ZHANG Xiao-dong. Phase diagram and thermodynamic properties of Ag-Cu alloys [ J]. Science in China( se-
ries A), 1998, 41(2): 348- 356.
[11] WM. CoeNi&&AICh I F AR5 FR R CR [J]. SRR (A), 1998, 34(12): 1243- 1248.
XIE Your ging. Relationship between partial and average atomic volume of components in Cu Ni alloys [ J]. Acta Metallurgica
Sinica (Series A), 1998, 34(12): 1243- 1248.
[12] XIE Youqing, ZHANG Xiao-dong. Electronic structure of Ag-Cu alloys [ J]. Science in China(series A), 1998, 41(3): 225
- 236.

Monoatom control designing of disordered hcp Ti, Al1- ») alloy

XIE Youqing, PENG Kun, LIU Xinrbi, YANG Xinrxin
(National Key Laboratory for Powder Metallurgy, Department of M aterials Science and Engineering,
Central South University, Changsha 410083, China)

[ Abstract] Based on the structure parameters and properties of characteristic atoms and characteristic crystal sequence, the
monoatom control designing of hep Ti,Ali_ ) serials alloy can be done through computation technique. Electronic structure and crys-
tal structure parameters, physical and thermodynamic properties can be calculated. These information can be put into the computer to

supple the basic data for designing, preparation and application of complex alloys.

[ Key words] TrAl serials alloy; electronic structure; crystal structure; physical property; thermodynamic property
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