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Effects of Magnetic Field on Hydrogen Diffusion and
Hydrogen Embrittlement in Metals
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The low alloy steel ASTM A387 was used
for the test. Specimens, cathodically charged or
uncharged, were tensile tested in the presence of
a magnetic field at a range of 0-0.16 tesla. The
mechanical properties were measured. It was
found that the UYP (upper yield point) and Ao
(vield drop) for charged specimens were sub-

stantially reduced in the magnetic field, whereas
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the variations of UYP and Ao were relatively
small for uncharged specimens. The scatter of
Ao for charged specimens decreased as the

magnetic field increased.
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Table 1 Chemical composition (Wt%) of ASTM A387 steel

C Si Mn P S Ni Mo Cr Cu \'
0.07 0.06 0.57 0.008 0.003 0.03 0.92 2.20 <0.02 <<0.02
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Fig. 1 Schematic stress-strain curves for specimens
tested in different conditions.
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Fig. 2 Comparison of mechanical properties for dif-
ferent test conditions.
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Fig. 3 Variation of yield drop with the magnetic field
for charged specimens.
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Table 2 The yield region resopnses due to hydrogen

charging and magnetization

i(Am™) B(T) UYP(MPa) Ac(MPa) YS(MPa)
0 0 32743 5+3 331+6
0.14—0.16 335%3 3+1 334+ 2
30 0 377+15 3110 35349
0.14—-0.16 361+L8 12+7 35516
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Fig. 4 Upper yield point and the subsequent drop for
charged specimens tested with or without
magnetic field.
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