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Visualizing the Social Value of Steel Contributing to
a Sustainable Society
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Fig.1 lllustration of ‘Social value of TETSU’.(Online version in color.)
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Fig.2 Intensity of association between 10 metals industries and 17 SDGs by the metals industry.(Online version in color.)
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Sustainable Development Goal numbers

1| 2| 3| 4| 5| 6| 7| 8|9 |10f|11]|12]|13]1a]15]16]| 17

Steel 0.30] 0.29] 1.06| 1.25]| 0.77] 1.17| 1.20] 1.97] 1.68] 0.56] 0.81] 1.80| 1.13] 0.22] 0.38| 1.00| 1.42
Copper | 1.04|0.72| 1.61| 1.01| 1.07| 0.85] 0.27] 2,09] 0.57| 1.19] 0.97| 1.04| 1.18| 0.55| 0.81] 1.34| 0.67

@ | Auminum | 0.57] 0.84 1.06] 1.06] 1.08) 0.80| 0.88] 1.72] 1.29] 0.67| 1.03| 1.33 1.37| 0.64] 0.67] 0.73| 1.24
£ | Nickel 0.68| 0.49] 2.12] 0.77| 0.90| 1.39] 0.58| 2.27| 0.87| 0.98| 0.47| 1.20| 0.78| 0.24] 1.15| 1.10| 1.00
3 | zinc 0.49] 0.41] 1.62]| 0.54]| 0.99]| 0.90| 0.64| 2.17| 0.84| 0.98] 0.92] 1.92] 0.89] 0.79] 1.04| 1.32| 0.54
£ | Gold 0.51] 0.42| 2.30| 1.27] 0.81] 1.80] 0.89| 2.45] 1.14] 0.49] 0.42| 1.12| 0.78] 0.14] 0.83] 0.40] 1.22
% Silver 0.57| 0.45] 1.98| 1.29] 0.84] 1.37| 1.01| 2.18] 0.95| 0.85| 0.54| 1.14| 0.88] 0.55| 0.99| 1.22| 0.19
= [pams 1.16] 0.39] 2.19] 0.51]| 0.39] 1.42]| 0.78| 2.35] 1.40| 0.99] 0.57| 1.03| 1.10] 0.31] 0.98] 0.67| 0.75
Silicon 0.10] 0.16| 1.41| 0.42| 1.00| 0.57| 2.31] 2.42 0.29] 0.31| 1.95| 1.71| 0.20| 0.39] 0.63] 0.49
REEs 0.48| 0.41] 1.76] 0.70] 1.11] 0.68] 0.78| 1.70| 1.09] 0.73| 0.85| 2.31 1.50| 0.58] 0.89] 0.71] 0.72

Weak A — Strong
association association
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Fig.3 Schematic illustration of (a) conventional data envelopment analysis and (b) free disposal hull analysis

for materials.(Online version in color.)
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Fig.4 Box and whisker chart of the impurity element content in the samples, where only samples containing the impurity were considered.

Fig.5 Microstructure of rapidly solidified as-cast sample of pure iron (left) and 500ppmC iron (right).
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Influence of impurity elements on steel properties based on a review of literature.

Property Mn|Cu | Cr| Si | Ni

S [Mo|As|[Sn|Co| B | V |Cal| Al

Tensile strength | + | + | + | + | +

Elongation - | - | - |No| -

Yield point or
proof stress

Soundness in the
welding area

Fracture

toughness Sl i e B

— |+~ - -+ | + |+~

+: positive influence; —: negative influence; No: no influence; -
+/— positive or negative influence depending on type of steel; Empty cells: no information available.
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