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Abstract The hydrogen embrittlement susceptibility of high strength TRIP/TWIP steels with the tensile
strength of 600 Mpa to 900 Mpa grade was investigated using cathodically hydrogen charged specimens. TWIP
steels with full austenite structure show a lower hydrogen content than do TRIP steels. The uniform
distribution of strong traps throughout the matrix in the form of austenite is considered beneficial to reduce

the hydrogen embrittlement susceptibility of TWIP

steels. Moreover, an austenite structure with very fine

deformation twins formed during straining could also improve the ductility and reduce notch sensitivity. In U-
bend and deep drawing cup tests, TWIP steels show a good resistance to hydrogen embrittlement compared

with TRIP steels.

Key words hydrogen embrittlement, TRIP steel, TWIP steel, mechanical property.
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Table 1. Nominal composition (wt.%) and tensile properties of TRIP/TWIP steels

Nominal composition (wt.%)

Tensile properties

steels C Si Mn Al Fe YS(Mpa) TS(Mpa) Elongation(%)
80 TRIP 0.10 1.20 1.7 0.06 bal. 495.7 618.4 424
100 TRIP 0.10 0.50 6.5 0.05 bal. 609.2 845.8 32.6
0.15C-15Mn-1.5A1 TWIP 0.15 - 15.0 1.5 bal. 461.3 986.3 62.5
0.45C-15Mn-1.1A1 TWIP 0.45 - 15.0 1.0 bal. 403.1 876.4 90.3
0.6C-18Mn TWIP 0.60 - 18.0 - bal. 3254 911.2 132.4
0.6C-18Mn-2Al TWIP 0.60 - 18.0 2.0 bal. 331.2 916.4 135.8
0.6C-21Mn-1Al TWIP 0.60 - 21.0 1.0 bal. 329.4 914.7 130.2
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Fig. 1. Variation in hydrogen concentration of TRIP/TWIP
steels with different microstructures.
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Fig. 2. Effect of hydrogen charge on the stress-strain curves in
TRIP/TWIP steels.
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Fig. 3. Effect of prestrain and hydrogen charge on the total
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Fig. 5. Effect of prestrain on the hydrogen embrittlement
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