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Effect of hydrogen on tensile shear strength of spot-welded
ultrahigh strength TRIP-aided martensitic steel sheet
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Fig. 1. Geometry of spot-welded joint specimen.
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Fig. 3. Scanning electron micrograph of TM steel®.

Table 1. Chemical compositions of steels used (mass%).

steel C Si Mn Ti Cr B
™ 0.22 1.51 1.51 0.020 0.21 0.003
HS1, HS7 0.22 - 1.21 0.038 0.25 0.004

Table 2. Conditions of spot welding.

Electrode cap Electrode Welding time Welding
force current (1)
Cu-Cr 3.0kN 333 ms 6.5 kA
DR16x60, 40R (0.25 MPa) (20 cycles/60 Hz)
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Fig. 4. Tensile shear load (P) - displacement (8) curves for TM
and HS1 steels without and with hydrogen.
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Fig. 5. Tensile shear strength () of TM and HS1 steels
without and with hydrogen.
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Fig. 6. Cross-sectional image of spot-welded TM steel".
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Fig. 7. Vickers hardness (V) distribution for TM steel?).

Table 3. Mechanical properties of steel sheets used.

e YS TS UEl | TEl | TSXTE! Ceq
(MPa) | (MPa) | (%) | (%) | (GPa%) | (mass%)
T™ | 1180 | 1532 | 56 | 94 14.4 0.58
Hs1 | 1095 | 1469 | 65 | 7.7 11.3 0.47
HS7 521 559 ] 13.7] 224 12.5 0.47

¥S: yield stress or 0.2% offset proof stress, TS: tensile strength,
UEI: uniform elongation, TE: total elongation,
TS X TEI- strength-ductility balance and Ce,: carbon equivalent.
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