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Abstract

Alloy steel considered as one of the most important engineering materials because of wide
variety of their consumption, applications and high performance characteristics so high rates
production of new types of alloy steel with different specifications make selection of the best fit alloy
steel very difficult more than before, for this reason a developed computerized system were created to
help in selection process depending on application of artificial intelligence techniques.

Main aim of this research is to design and built programmable system to choose best alloy steel
taking into account cost and function in a short time duration, the researcher adopted a core procedure
in alloy steel selection process which directly depends on gravimetric property index, this procedure
pivoted on design criteria and function of engineering material that is used in prediagnosis of these
materials and leads to easy selection at primary stages of design to reduce further cost.

By using MATLAB language, this package was built, many tests and evaluations on the developed
system were conducted on one of engineering products to select the optimum alloy steel for best
application.
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1- Mechanical Properties: 2- Chemical Properties:
. ) 1.Percentage of elements
T;nsﬂe strength 7. Elastic quulu§ 2 Corrosion resistance
Yield strength 8. Compressive yield strength
Elongation 9. Poisson ratio
hardness 10.Impact strength
Fatigue strength 11.Wear resistance
Shear strength
3-Thermal Properties: 4- Physical 5- Electrical
Liquids temperature Properties: Properties:
Solids temperature 1. Density Electrical
Coefficient of thermal conductivity
expansion Electrical
Thermal conductivity resistively
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1 | Tensile strength 1720 Mpa
2 | Brinell Hardness 241 HB
3 | Yield strength 980 Mpa
4 | Elongation 8%
5 | Fatigue strength 145 Mpa
6 | Impact strength Charpy v- notch, 4J
7 | Density 7.9 g/em’
8 | Liquids temperature 880 C° 5w " .
9 | Solids temperature 815 C° <8 08 ke g (3) Jed
10 | Coefficient of thermal | 11.1 p m/m.k at 20-
expansion 100 C°
11 | Thermal conductivity | 96.2 w/m.k
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No. Media symbol
Water (w) W
Air (A) A
Gas (G) G
Chemical (C) C

Jaall Cag ks (0) g2

No. Type Alloys symbol
1. Stainless Nickel — Chromium Steels (A) A
2. Saw Steels (B) B
3. High Temperature Steels (D) D
4, Spring Steels (F) F
5. Heat Resisting Steels And Valve Steels (H) H
6. Cold Work Tool Steels (K) K
7. Nonferrous Metal Alloys (L) L
8. Plastic Mould Steels (M) M
0. Stainless chromium steels (N) N
10. | Steels with special physical properties(P) P
11. | Bearing steels (R) R
12. | High speed steels (S) S
13. | Creep resisting steels(T) T
14. | Hot work tool steels (W) w
15. | Free cutting steels(Z) Z
16. | Water (w) A
17. | Air (A) B
18. | Gas (G) D
19. | Chemical (F) F
20. | Heat Resisting Steels And Valve Steels (H) H
21. | Cold Work Tool Steels (K) K
22. | Nonferrous Metal Alloys (L) L
23. | Plastic Mould Steels (M) M
24. | Stainless chromium steels (N) N
25. | Steels with special physical properties(P) P
26. | Bearing steels (R) R
27. | High speed steels (S) S
28. | Creep resisting steels(T) T
29. | Hot work tool steels (W) W
30. | Free cutting steels(Z) Z
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Poisson Ratio 0.29 v Rem 40NICrMo6 DIN 1.6565 40NiMoCr10-5 DIN 1.6745
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