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3 Al0.5CrCuFeNi2 4.2 -2.51 1.52 20.44 | 0.0414 | 8.45
4 CoCrFeNi 0.3 -3.75 1.39 3583.31 | 0.0039 | 8.25
5 CoFeMnNi 3.55 -4 1.39 2451 | 0.0353 | 85
6 CoCrMnNi 3.45 -55 1.39 23.99 | 0.0343 8

7 CoCrFeNiPd 4.46 -7.04 1.61 1595 | 0.0446 | 8.8
8 CoCrCu0.5FeNi 0.84 0.49 1.58 627.5 | 0.0083 | 8.56
9 CuNiCoFeCrAl0.5v0.2 4.15 -2.5 1.86 26.49 | 0.0409 | 8.16
10 CuNiFeCrMo 3.58 4.64 1.61 28.97 | 0.0356 | 8.2
11 CuNiCoFe 1.14 5 1.39 22355 | 0.0114 | 95
12 CuNiCoFeMn 3.18 1.76 1.61 41.04 | 0.0316 9

13 CuNi2FeMn2Cr 3.57 -0.49 1.55 33.58 | 0.0356 | 8.43
14 CuNi2FeCrAl0.2 2.94 0.12 1.44 4459 | 0.0289 | 8.77
15 CuNi2FeCrAl0.4 3.86 -1.7 1.5 24.87 | 0.0381 | 8.56
16 CuNi2FeCrAl0.5 4.2 -2.51 1.52 20.44 | 0.0414 | 8.45
17 Cu0.75NiCoFeCrAl0.25 3.25 -0.71 1.72 42.39 0.032 8.4
18 Cu0.5NiCoFeAl0.5Cr 4.37 -4.6 1.75 20.16 | 0.0431 8

19 Cu0.5NiCoCrAlI0.5Fe2 4.08 -3.53 1.68 23.06 | 0.0403 8

20 Cu0.5NiCoCrAI0.5Fe3 3.84 -2.84 1.57 24.99 | 0.0379 8

21 Cu0.5NiCoCrAl0.5Fe3.5 3.74 -2.58 1.52 25.76 | 0.0368 8

22 FeCoNiCrCu 1.03 3.2 1.61 369.34 | 0.0103 | 8.8
23 FeNi2CrCuAl0.2 2.94 0.12 1.44 4459 | 0.0289 | 8.77
24 FeCrMnNiCo 3.27 -4.16 1.61 34.71 | 0.0325 8

25 FeCoNiCrCuAl0.3 3.42 0.16 1.79 4496 | 0.0337 | 8.47
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28 NiCoFeCrMo0.3 2.38 -4.15 1.54 62.1 0.0235 | 8.09
29 NiCoFeCrMo0.1Al0.3 3.9 -7.26 1.62 20.05 | 0.0385 | 7.84
30 NiCoFeCrAl0.25 3.48 -6.75 1.53 23.78 | 0.0342 | 7.94
31 NiCoFeCrAlIO0.3 3.76 -1.27 1.54 19.99 0.037 | 7.88
32 NiCoFeCrAl0.375 412 -7.99 1.56 16.16 | 0.0406 | 7.8
33 VcuFeCoNi 2.2 -2.24 161 84.95 0.022 8.6
34 TaNbHfZrTi 4.99 2.72 1.61 16.9 0.0499 | 44
35 TaNbVTi 3.93 -0.25 1.39 26.07 | 0.0397 | 4.75
36 TaNbVTiAl0.25 3.83 -4.82 1.53 25.84 | 0.0387 | 4.65
37 TaNbVTiAl0.5 3.74 -8.4 1.58 24.28 | 0.0377 | 4.56
38 TaNbVTiAIL.0 3.57 -13.44 161 20.38 0.036 44
39 WnbMoTa 231 -6.5 1.39 60.87 | 0.0231 | 55
40 WnbMoTaV 3.15 -4.64 161 4118 | 0.0315| 54
41 AIl20Li20Mg10Sc20Ti30 5.16 -0.4 1.56 16.17 | 0.0515 | 2.8
42 GdThDyTmLu 5.07 0 161 18.76 | 0.0515 3

43 HoDyYGdTb 0.81 0 1.61 701.52 | 0.0081 3

44 YgdThDyLu 1.37 0 1.61 245.87 | 0.0137 3

45 AIC03CrCu0.5FeNi 4.88 -1.25 1.62 12.52 | 0.0482 | 7.93
46 Al0.8CrCuFeMnNi 5.15 -3.97 1.79 15.73 | 0.0512 | 7.66
47 AIC02CrCu0.5FeNi 5.17 -1.67 171 11.83 | 0.0511 | 7.77
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48 AICrCuFeMnNi 5.39 -5.11 1.79 1354 1 0.0536 | 7.5
49 Al0.5CoCrFeNi 4.6 -9.09 1.58 12.23 | 0.0454 | 7.67
50 Al0.5CoCrCuFeNiTi0.4 5.49 -6.42 1.9 13.02 | 0.0543 | 7.98
51 Al0.5CrFeNiCoCuTi0.6 5.92 -8.4 1.92 10.36 | 0.0586 | 7.85
52 Al0.5CrFeNiCoCuTi0.8 6.26 -10.11 1.92 8.54 0.0621 | 7.73
53 Al0.5CoCrCuFeNiITi1.0 6.53 -11.6 1.93 7.23 0.0649 | 7.62
54 Al0.5CoCrCuFeNiTil.2 6.76 -12.89 1.92 6.26 0.0671 | 7.51
55 Al0.5CoCrCuFeNiTil.4 6.94 -14.02 191 5.47 0.069 | 7.41
56 Al0.5CoCrCuFeNiTil.6 7.09 -15.01 1.9 4.85 0.0706 | 7.31
57 Al0.5CoCrCuFeNiITil.8 7.21 -15.86 1.89 4.34 0.0719 | 7.22
58 Al0.5CoCrCuFeNiTi2.0 7.31 -16.6 1.88 3.91 0.0729 | 7.13
59 CoCrFeNiTi0.5 5.33 -11.56 1.58 791 0.0525 | 7.78
60 CoCrFeNiAINb0.25 6.1 -14.66 1.72 5.26 0.0605 | 7.1
61 CoCrFeNiAINDO0.75 6.5 -18.03 1.79 3.95 0.0648 | 6.91
62 CoCrCuFeNiTi0.8 5.7 -6.75 1.79 11.12 | 0.0563 | 8.14
63 CoCrCuFeNiTi 6.12 -8.44 1.79 8.92 0.0605 8

64 CuAlINiCoCrFeSi 6.13 -18.86 1.95 4.15 0.061 | 7.29
65 CuNi2FeCrAl0.9 5.15 -5.22 1.56 12.08 | 0.0509 | 8.08
66 CuNi2FeCrAl1.2 5.6 -6.78 1.57 9.25 0.0556 | 7.83
67 CuNi2FeCrAIL.5 5.93 -8.05 1.57 7.47 0.0589 | 7.62
68 | Cu0.5Ti0.5CrFeCoNiAlI0.5 5.97 -10.84 1.89 8.79 0.0591 | 7.64
69 CuCoNiCrAlFeTiV 6.34 -13.94 2.08 7.73 0.0631 7

70 FeNi2CrCuAl 5.32 -5.78 1.56 10.94 | 0.0526 8

71 FeNi2CrCuAll1.2 5.6 -6.78 1.57 9.25 0.0555 | 7.84
72 FeCoNiCrCuAlO0.8 4.92 -3.61 1.79 17.15 | 0.0487 8

73 FeCoNiCrCuAl 5.28 -4.78 1.79 14.12 | 0.0523 | 7.83
74 FeCoNiCrCuAll1.5 5.89 -7.05 1.78 9.9 0.0585 | 7.46
75 FeCoNiCrCuAl2.0 6.26 -8.65 1.75 7.62 0.0623 | 7.14
76 FeCoNiCrCuAlI2.3 6.4 -9.38 1.73 6.7 0.0638 | 6.97
77 FeCoNiCrCuAlI2.8 6.57 -10.28 1.68 5.53 0.0656 | 6.71
78 FeCoNiCrCuAl3.0 6.61 -10.56 1.67 5.17 0.0661 | 6.63
79 FeCoNiCuAl 5.61 -5.28 1.61 10.44 | 0.0556 | 8.2
80 MnCrFel.5Ni0.5Al0.3 4.7 -5.51 1.48 13.89 0.047 | 7.19
81 MnCrFel.5Ni0.5A10.5 5.16 -7.26 1.52 10.62 0.051 7

82 ErTbDyNiAl 13.74 -37.6 161 -224 | 01429 | 44
83 PdPtCuNiP 9.29 -23.68 161 -1.26 | 0.0952 | 9.2
84 SrCaYbMgZn 15.25 -13.12 1.61 -0.017 | 0.1565 | 4.2
85 SrCaYbMgZn0.5Cu0.5 16.37 -10.6 1.75 0.61 0.1699 | 41
86 SrCaYbLi0.55Mg0.45Zn 15.71 -12.15 1.75 0.2 0.1612 | 4.09
87 TiZrCuNiBe 12.53 -30.24 161 -0.9 0.1268 | 6.2
88 ZrHfTiCuNi 10.34 -27.36 1.61 -0.27 | 0.1049 | 6.6
89 ZrHfTiCuFe 10.43 -15.84 1.61 1.73 0.1059 | 6.2
90 ZrHfTiCuCo 10.24 -23.52 1.61 0.42 0.1039 | 6.4

Journal of Iranian Association of Electrical and Electronics Engineers Vol.21 No.1 Spring 2024

VEV-ATD dociur —V FoT* e — ol lond ~o54 g Coumat Jlus ~5f ! s’s,,mv,éﬁwwwvm@


http://dx.doi.org/10.61186/jiaeee.21.1.135
http://jiaeee.com/article-1-1522-en.html

[ Downloaded from jiaeee.com on 2025-11-30 ]

[ DOI: 10.61186/jiaeee.21.1.135]

y20zbulids T'0N TZ'[0A S48eulbuz s21U0II98|T PUR [£214199]T JO UOIRIN0SSY URIUER| JO [eulnor

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

OHan g ol5ilrsd . claim! laSls )0 ancl> iS5 e 5,504, SO

&y

Zhang, Y., Wen, C., Wang, C., Antonov, S., Xue, D., Bai,
Y., & Su, Y., Phase prediction in high entropy alloys with
a rational selection of materials descriptors and machine
learning models. Acta Materialia, Vol. 185, pp. 528-539,
2020.

Risal, S., Zhu, W., Guillen, P., & Sun, L., Improving phase
prediction accuracy for high entropy alloys with machine
learning, Computational Materials Science, Vol. 192, pp.
110389, 2021.

Qi, J., Hoyos, D. I., & Poon, S. J., Machine Learning-
Based Classification, Interpretation, and Prediction of
High-Entropy-Alloy Intermetallic Phases, arXiv preprint
arXiv:2208.02141, 2022.

Chang, H., Tao, Y., Liaw, P. K., & Ren, J., Phase
prediction and effect of intrinsic residual strain on phase
stability in  high-entropy alloys with  machine
learning, Journal of Alloys and Compounds, Vol. 921, pp.
166149, 2022.

Qu, N., Liu, Y., Zhang, Y., Yang, D., Han, T., Liao, M., ...
& Zhang, L., Machine learning guided phase formation
prediction of high entropy alloys, Materials Today
Communications, Vol. 32, pp. 104146, 2022.

Ghouchan Nezhad Noor Nia, R., Jalali, M., Mail, M.,
Ivanisenko, Y., & Kiibel, C., Machine Learning Approach
to Community Detection in a High-Entropy Alloy
Interaction Network, ACS omega, Vol. 7, No. 15, pp.
12978-12992, 2022.

Ghouchan Nezhad Noor Nia, R., Jalali, M., & Houshmand,
M., A Graph-Based k-Nearest Neighbor (KNN) Approach
for Predicting Phases in High-Entropy Alloys, Applied
Sciences, Vol. 12, No. 16, pp. 8021, 2022.

Han, J., Kamber, M., & Pei, J., Getting to Know Your
Data, Data Mining, pp. 39-82, 2012.

Niwattanakul, S., Singthongchai, J., Naenudorn, E., &
Wanapu, S., Using of Jaccard coefficient for keywords
similarity,  InProceedings of the international
multiconference of engineers and computer scientists, Vol.
1, No. 6, pp. 380-384, 2013.

Newman, M. E. (2004). Fast algorithm for detecting
community structure in networks, Physical review E, Vol.
69, No. 6, 2004.

Girvan, M., & Newman, M. E., Community structure in
social and biological networks. Proceedings of the national
academy of sciences, Vol. 99, No. 12, pp. 7821-7826,
2002.

Newman, M. E., Modularity and community structure in
networks, Proceedings of the national academy of
sciences, Vol. 103, No. 23, pp.8577-8582, 2006.

Blondel, V. D., Guillaume, J. L., Lambiotte, R., &
Lefebvre, E., Fast unfolding of communities in large
networks, Journal of statistical mechanics: theory and
experiment, Vol. 2008, No. 10, pp. 10008, 2008.

Zhang, Y., Zhou, Y. J., Lin, J. P,, Chen, G. L., & Liaw, P.
K., Solid- solution phase formation rules for multi-
component alloys, Advanced Engineering Materials, Vol.
10, No. 6, pp. 534-538, 2008.

(1]

[2]

(31

(4]

(3]

Ye, Y. F., Wang, Q., Lu, J,, Liu, C. T., & Yang, Y., High-
entropy alloy: challenges and prospects. Materials
Today, Vol. 19, No. 6, pp. 349-362, 2016.

B. Cantor, I.T.H. Chang, P. Knight, AJ.B. Vincent.,
Microstructural development in equiatomic
multicomponent alloys, Mater. Sci. Eng. A 375-377, pp.
213-218, 2004.

K.T. Butler, D.W. Davies, H. Cartwright, O. Isayev, A.
Walsh., Machine learning for molecular and materials
science, Nature, VVol. 559, pp. 547-555, 2018.

Ahajjam, S., El Haddad, M., & Badir, H., A new scalable
leader-community detection approach for community
detection in social networks, Social Networks, Vol. 54, pp.
41-49, 2018.

Ozaki, N., Tezuka, H., & Inaba, M., A simple acceleration
method for the Louvain algorithm. International Journal of
Computer and Electrical Engineering, Vol. 8, No. 3, pp.
207, 2016.

oS5y @nS A" (Slrindy 3 Sl (9,50 by (bbb 7]
Sl Sl B olal Sl ey Sazr edle 5250k
VA Glis F ojlad N Al ] Koo Sl g Gy wdige s

A¥eN YeF

hass 5 AS"‘S)" Slelozs UA"‘““‘" ‘Udéls m.\‘)'o.:u.o m.\‘)'.:l.c [v]

L oazlse 0 Saeog Glopiuwms 2D 05! by @iligels Al
SadSs 3 S, el 5l eslitul b 5ye ggyd e

NN oyleds ¥ e als lpl K9Sl g Gy (it 4y (el

(9]

[10]

Safdari, H., Contisciani, M., & De Bacco, C., Reciprocity,
community detection, and link prediction in dynamic
networks, Journal of Physics: Complexity, Vol. 3, No. 1,
pp. 015010, 2022.

Li, C., Chen, H., Li, T., & Yang, X., A stable community
detection approach for complex network based on density
peak clustering and label  propagation, Applied
Intelligence, Vol. 52, No. 2, pp. 1188-1208, 2022.

izl glban o lelan! jaseis" (Slad (o e (hwy D]
slasygld (o Giolen acxty M jobol yaal (30 o 55801 1 eslitul L

[12]

[13]

[14]

[15]

@\fvxav aomie —VFo ¥ o — gl 83lou —Ss 5 Camngg Sl — 3l i iS5 82 owisidgo (3029 el

AN Gl Sl 5 J5uelS (G (oo > 95
Guo, Y. Esfahani, F., Shao, X., Srinivasan, V., Thomo, A.,
Xing, L., & Zhang, X., Integrative COVID-19 biological
network inference with probabilistic core decomposition,
Briefings in bioinformatics, Vol. 23, No. 1, pp. bbab455,
2022.
He, Q., & Yang, Y., On lattice distortion in high entropy
alloys, Frontiers in Materials, Vol. 5, No. 42, 2018.
Dai, D., Xu, T., Wei, X., Ding, G., Xu, Y., Zhang, J., &
Zhang, H., Using machine learning and feature engineering
to characterize limited material datasets of high-entropy
alloys, Computational Materials Science, VVol. 175, 2020.
Kaufmann, K., & Vecchio, K. S., Searching for high
entropy alloys: A machine learning approach. Acta
Materialia, Vol. 198, pp. 178-222, 2020.



http://dx.doi.org/10.61186/jiaeee.21.1.135
http://jiaeee.com/article-1-1522-en.html

[ Downloaded from jiaeee.com on 2025-11-30 ]

[ DOI: 10.61186/jiaeee.21.1.135]

[30] Ye, Y.F. Wang, Q. Lu,J, Liu, C. T., & Yang, Y., Design
of high entropy alloys: A single-parameter thermodynamic
rule, Scripta Materialia, VVol. 104, pp. 53-55, 2015.

! High-Entropy Alloys (HEA)
2 Hume-Rothery rule

® Modularity

* Isolated

Journal of Iranian Association of Electrical and Electronics Engineers Vol.21 No.1 Spring 2024

VEV-ATD dociur —V FoT* e — ol lond ~o54 g Coumat Jlus ~5f ! s’s,,mv,éﬁwwwvm@


http://dx.doi.org/10.61186/jiaeee.21.1.135
http://jiaeee.com/article-1-1522-en.html
http://www.tcpdf.org

