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Ductile Cast Iron as a Material for Spent-Nuclear Fuel Transport and Storage Casks
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A% 1. Cutway diagram of a shipping cask sho-

wing the principal components.
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%l 2. Cask transportation truck.
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Impact

Free Drop (a) — The cask drops 30
feet onto a flat, horizontal, unyieiding
surface so that it strikes at its
weakest point.

Puncture (b) — The cask drops 40
inches onto a 6-inch-diameter steel
bar at least 8 inches long; the bar
strikes the cask at its most vulnera-
ble spot.

Fire (c)

After the impact tests, the cask is
totally engulfed in a8 1475°F thermal
environment for 30 minutes.

Water Immersion (d)

The cask is completely submerged

under at least 3 feet of water for 8

hours. A separate cask is completely
immersed under 50 teet of water for
8 hours.

gl 3. Hypothetical-accident conditions of cask.
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H 1 ASTM A-536 grades of nodular cast iron.

Grade Ultimate Tensile Yield Strength Elongation Matrix
Strength(S,) (MPa) (S,) (MPa) (e) (%)
60-40-18 414 276 18 Ferritic
65-45-12 448 310 12 Ferritic/Pearlitic
80-55-06 552 379 6 Pearlitic/Ferritic
100-70-03 689 683 3 Pearlitic
120-90-02 827 621 2 Tempered Martensitic
¥ 2 DIN-1693(federal republic of germany) grades of nodular cast iron
Grade Ultimate Tensile Yield Strength Elongation Ma trix
Strength(S,) (MPa) (Sy) (MPa) (e) (%)
GGG-40 400 250 15 Ferritic
GGG-40.3 400 250 18 Ferritic
GGG-50 500 320 7 Pearlitic/Ferritic
GGG-60 600 _ 380 3 Pearlitic
GGG-70 700 440 2 Pearlitic
GGG-80 300 500 2 Tempered Martensitic

(5)
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1%l 6. Stress intensity VS crack depth : 276 MPa.

¥ 3 Predicted Critical Crack Depth for
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