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> _ 20214F 20204 20194F 20184
= =R () 86856.80  88752.40  80849.38  77987.63
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Crude steel production (million metric tons)

2%?; 20214F | 2020£F | 20194 @ 20184 | 20174F | 2016F
— 2Bk 19519  1,877.5  1,8744 18084 1,6748 @ 1,606.3
1 FE | 1,032.8 | 1,0648 9954 | 920.0 831.7 786.9
— ERER 152.5 139.2 159.4 168.2 168.7 162.3
2 ENE 118.2 100.3 111.4 109.3 101.5 95.5
3 B 96.3 83.2 99.3 104.3 104.7 104.8
4 ESES 85.8 72.7 87.8 86.6 81.6 78.5
5 BBEF | 75.6 71.6 71.7 72.0 713 70.5
6 HHE 70.4 67.1 71.4 725 71.1 68.6
7 TEH 404 35.8 33.7 37.3 37.5 332
8 = 40.1 35.7 39.6 42.4 43.6 42.1
9 B 36.2 31.0 326 35.4 34.4 30.2
10 FEA 28.5 29.0 25.6 24.5 218 17.9

https://en.wikipedia.org/wiki/List_of countries by steel production
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Ficure 1.1  The four components of the discipline of materials
science and engineering and their linear interrelationship.
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* What is the strength-to-
‘. Q density ratio?

Performance | » What is the formability?

* How does this relate to the
crashworthiness of the vehicle?
* What is the cost of fabrication?

Cost
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A: Composition

* Iron-based?

* Aluminum-based?

* What alloying elements
should be used?

* What quantities?
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C: Synthesis and processing
* How can steel synthesis and processing

be controlled so as to provide a high
level of toughness and formability?

* How can aerodynamic car chassis
be formed?

Ry 14 2R

B: Microstructure

* What features of the structure
limit the strength and formability?

* What controls the strength?

Application of the tetrahedron of materials science and engineering to
sheet steels for automotive chassis. Note that the composition,
microstructure, and synthesis-processing are all interconnected and

| affect the performance-to-cost ratio. (Car image courtesy of Ford Motor
30 Company) 31
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