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The demands of high-strength steel have been steadily increased to reduce the weight of vehicles. Although the
TRIP steel has been the promising candidate material for the purpose, high strength hinders the application due
to the susceptibility to hydrogen delayed fracture in the corrosive environment. Moreover, the testing method
was not specified in the ISO standards. In this work, the test method to evaluate the susceptibility of hydrogen
delayed fracture was studied by slow strain rate testing technique. The four test experimental parameters were
studied : strain rate, hydrogen charging time, holding time after hydrogen charging, and holding time after cadmium
plating. The steel was fractured by hydrogen in case the strain rate was in the range of 1x10* ~ 5 x 107/sec.
It was confirmed that the slow strain rate test is effective method to evaluate the susceptibility to hydrogen
delayed fracture. The holding time over 24 hrs after hydrogen charging, nullified the hydrogen effect, that is,
the specimen was no more susceptible to hydrogen after 24 hrs even though the specimen was fully hydrogen-charged.
Moreover, cadmium electroplating could not prevent from diffusing out the hydrogen from the steel in the experiment.
The effective experimental procedures were discussed.

Keywords : TRIP steel, hydrogen delayed fracture, hydrogen embrittlement, testing method, slow strain rate
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Fig. 1. Schematic drawing of heat treatment.

Table 1. Mechanical properties & chemical compositions of

specimen (wt.%)
C Si Mn P S N Al
0.145 | 0.107 | 6.854 | 0.011 | 0.0075 | 0.0044 | 1.5200
0.2% off-set TS Uniform-EL Total EL
(Mpa) (Mpa) (%) (%)
970 1223 17.6 19.6
132
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Fig. 2. Shape & dimension of SSRT specimen.

Long transverse

| machining AP
# 1,000 emery paper finishing

degreasing acetone

lacquer

1.2V, 2.5 min

O plating H hydrogen charging NaySOy TN /001 g/L As, Oy

J
e
Ciarging |

anode ; PG current: 0.1 Adem2
mask removing |
[ Tensile Test | E=104-s5x1074s
Fractography, microstructure,
| Analysis ] grap

Flectrachemical eviraction

Fig. 3. Schematic drawing of experimental procedure.
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Table 5. Cd =552 H7]A] kel wtE dAl&2] W3]
. Ba
He 32 A](suef‘)_E (Oig) (j;i) L
(hr) '
1 1 | 1.0x10° | 1.86 155 | Cd 3% &4
2 1 | 1.0x10° | 4824 | 402 | Cd 8% 1d
3 1 | 1.0x10° | 4392 | 366 | Cd =% 3d
4 1 | 1.0x10° | 4956 | 413 | Cd =% 7d
5 1 | 1.0x10° | 4716 | 393 | Cd =&%F 30d
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