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Explosion Rating Force Criteria
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TABLE 1. Explosion Rating Force Criteria            Sep. 2024

Guidelines Force 1 Force 2 Force 3

Property Damage None Minor Considerable

Light Minimal Flash Intense

Sound Short cracking Loud Report Painful

Vibration Short and sharp Brief rolling Massive structural

Metal Dispersion <15 feet >15 to 50 feet >50 feet

Low Severe
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FIGURE 1. Incidents Reported For The Period 1981 – 2023     Sep. 2024
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FIGURE 2. Incidents By Force Level 1981 – 2023    Sep. 2024
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FIGURE 3. Incidents By Force Levels 2 & 3 For 1981 – 2023         Sep. 2024
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FIGURE 4. Force 3 Incidents For 1981 – 2023                  Sep. 2024
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FIGURE 5. Incidents By Force Level 1981 – 2023                Sep. 2024
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FIGURE 6. All Force Levels By Percentage 1981 – 2023          Sep. 2024
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FIGURE 7. Injuries From Incidents For 1981 – 2023                Sep. 2024
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FIGURE 8. % Injuries/Total Annual Incidents 2001 – 2023 Sep. 2024
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FIGURE 9. Avg. # Injuries / Yr. For 2001-2015 & 2016-2023         Sep. 2024
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FIGURE 10. Injuries By Severity For 1981 – 2023 Sep. 2024
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FIGURE 11. Injuries Levels By Percentage For 1981 – 2023          Sep. 2024
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FIGURE 12. Injury Risk Per 100 Explosions For 1981 – 2023      Sep. 2024
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FIGURE 13. Fatalities From Explosions For 1981 – 2023    Sep. 2024

0

2

4

6

8

10

12

14

16

18

20

Fatals

Avg. # of Fatalities / Yr.- 2.30 Avg # Fatals Last 
10 Yrs – 0.9

Fatalities from Explosions
1981 - 2023



16

FIGURE 14. Force Level Incidents By Operation For 2023               Sep. 2024
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FIGURE 15. Force Level & % Incidents By Operation For 1980 – 2023        Sep. 2024
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FIGURE 16. Melting Injuries and Incidents 1990 – 2023         Sep. 2024
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FIGURE 17. Melting Injuries Per Incidents 1990 – 2023      Sep. 2024

R² = 0.0227

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1 2007 Rate – 3.4 
Due to Force 3 
China Explosion 
w/ 84 Total 
Injuries, Including 
16 Fatalities

Melting Injuries per Incidents

1990 – 2023



20

FIGURE 18. Casting Injuries and Incidents 1990 – 2023       Sep. 2024
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FIGURE 19. Casting Injuries Per Incidents 1990 – 2023       Sep. 2024
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FIGURE 20. Transfer Injuries and Incidents 1990 – 2023       Sep. 2024

0

10

20

30

40

50

60

70

1990 1995 2000 2005 2010 2015 2020

Transfer Injuries

Transfer Incidents

Transfer Injuries and Incidents

1990 – 2023 (Total 260 Injuries)



23

FIGURE 21. Transfer Injuries Per Incidents 1990 – 2023 Sep. 2024
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FIGURE 22. Melting Explosions By Cause For 2023  Sep. 2024
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FIGURE 23. Melting Explosions By Charge Material 1980 – 2023  Sep. 2024

0

100

200

300

400

500

600

Scrap Sow Alloy
Adds

Ingot /
Tbar

Other Scrap /
Sow

Force 1 539 122 181 55 77 33

Force 2 255 60 23 40 19 10

Force 3 53 10 4 0 4 2

Melting Explosions – Charge Material Involved

1980 – 2023



26

FIGURE 24. Casting Explosions For 2023             Sep. 2024
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FIGURE 25. Casting Explosions By Cast Segment 1980 – 2023      Sep. 2024
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FIGURE 26. Major Causes of Casting Incidents For 2023 Sep. 2024
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FIGURE 27. Casting Explosions by Major Causes 2015 – 2023    Sep. 2024

235

58

51

47

43

37

10

0 40 80 120 160 200 240

Sow Casting - Wet / Cracked / Rusty Molds

DC Cast Start - Excessive Curl/Hang-up/Bleed-out

End of DC Cast & Aborts - Wet / Rusty Drain Pan

Equipment Failure / Maint. Issue / Set-up

Wet Refractory or Equipment

DC Cast Start - Wet / Rusty Bottom Block

Ingot Head Under Water

Major Causes of Casting Explosions

2015 – 2023



30

FIGURE 28. Casting Explosions by Major Causes 2015 – 2023     Sep. 2024
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FIGURE 29. Causes of Transfer Explosions For 2023              Sep. 2024
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FIGURE 30. Transfer Explosions by Equipment 1980 – 2023     Sep. 2024
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FIGURE 31. Transfer Explosions – Major Causes 2008 – 2023     Sep. 2024
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FIGURE 32. Transfer Explosions – Major Causes 2008 – 2023       Sep. 2024
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FIGURE 33. Injuries By Operation For 2023                 Sep. 2024
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FIGURE 34. Injuries By Operation For 1980 – 2023 Sep. 2024
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FIGURE 35. Melting Explosions By Month 2017 – 2023       Sep. 2024

Melting Explosions By Month

2017 – 2023



38

FIGURE 36. Casting Explosions By Month 2017 – 2023       Sep. 2024
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FIGURE 37. Transfer Explosions By Month 2017 – 2023      Sep. 2024
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FIGURE 38. Force Level By Process Plant Reported For 2023     Sep. 2024
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FIGURE 39. Force Level By Process Plant Reported For 1980 – 2023   Sep. 2024
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FIGURE 40. Reduction Plant Incidents Summary 2023
 Sep. 2024
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FIGURE 41. Reduction Plant Incidents Summary 2023         Sep. 2024
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FIGURE 42. Recycling Plant Incidents Summary 2023
 Sep. 2024
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FIGURE 43. Reduction Plant Injuries By Operation 2023 Sep. 2024
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FIGURE 44. Rolling Plant Injuries By Operation 2023      Sep. 2024
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FIGURE 45. Extrusion Plant Injuries By Operation 2023
     Sep. 2024
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FIGURE 46. Recycling Plant Injuries By Operation 2023        Sep. 2024
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FIGURE 47. Injury Severity By Process Plant – 2023      Sep. 2024
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FIGURE 48. Injuries Severity By Plant Reported For 1980 – 2023  Sep. 2024
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FIGURE 49. Reduction & Recycling Incident, Injury & Injury Rate 2012-2023  Sept. 2024
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FIGURE 50. Rolling & Extrusion Incident, Injury & Injury Rate 2012-2023     Sept. 2024
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