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Can Charpy impact testing (high strain rate) detect the presence of hydrogen in high strength 
steels?

Hydrogen was intentionally introduced into ultra-high strength steel by cadmium plating.  The purpose was to 
examine the effect of cadmium plate thickness, and hence, hydrogen on the impact strength of the steel. The AISI 

4340 steel was austenitized at 1000°C for 1 hour, water quenched, and tempered at temperatures between 494 and 1100°C 
in order to achieve a range of targeted strength levels. The specimens were cadmium plated with 0.00508 mm (0.2 mils), 
0.00762 mm (0.3 mils), and 0.0127 mm (0.5 mils). Results demonstrated that the uncharged specimens exhibited higher 
impact energy values when compared to the plated specimens at all tempering temperatures. The results of this work are 
best explained by the dislocation transport (sweeping) of hydrogen model.
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