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ABSTRACT The process of hydrogen-induced cracking (HIC) was in situ investigated using a
wedge open load (WOL) specimen in optical microscope and using a notched tensile specimen in
scanning electron microscope (SEM) for two phase alloy NizAl+NiAl. Results showed that for spec-
imen with hydrogen concentration of 12.6~ 1079%, the threshold stress intensity of HIC was A=
15.7 MPa-m'/2. and the crack growth rate in second stage {da/d#);;=0.019 mm/h. For the precharged
specimien with hydrogen concentration of 24.7 - 107*%, hydrogen-induced crack initiated and propa-
gated preferentially along the NizAl/NiAl interfaces. resulting in an interphase fracture, but for the
uncharged specimen, microcrack initiated and propagated preferentially within the NiAl phase, result-
ing in a cleavage fracture. The initiation and propagation of microcrack oceurred in NiAl phase is not
related to the slip bands in it. The NizAl phase, in which slip bands mainly concentrated, is a barrier
to crack propagation.
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Fig.1 Propagation curve with time and da/dt versus Ky of
hydrogen-induced crack of alloy MiAl+NizAl
(a) variation of crack length a with hydrogen charg-
ing time { (b) crack growth rate da/dt 14 the stress

intensity factor K1
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Fig.2 In situ SEM observation on cracking processes for the notched tensile specimen without hydrogen charging

(the convex grain-Nij Al phase, the concave matrix—NiAl)

(a) propagated crack tip A (b} discontinuous microcracks a and b in NiAl phase ahead of the main crack
tip  (c) after increasing load, the microcrack b propagated to the position B, then arrested at the interface
of NizAl grain Gy (d} a microcrack ¢ injtiated along NigAl/NiAl interphase and propagated into NiAl
phase, and another two microcracks d and e initiated in NiAl phase meanwhile a shear band appearad in
G1  (e) shear cracking of G and microcrack e propagated  (f) new microcracks f, g and h initiated i NiAl
phases {g) the microcrack f arrested at the grain of NizAl phase G; and the microcrack g arrested at Gz
Niz Al phase, while the main crack propagated into another grain of NizAl phase to the position of D (h)
stepped microcracks of 1, 2 and 3 initjated along slip bands in NizAl phase
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Fig.3

B3 WRGCHENENRETE R BLE
In sttu SEM ohservation on hydrogen—induced

cracking processes of the specimen with hydrogen
concentration of 24.7 0107 3%

(a) during loading. microcracks A and B initiated
from the notch tip, then B arrested at the Nizal
phase Gq. and microcraks I} and H initiated along
the interface of MizAl/MiAl far from the notch

{b) after increasing load, microcrack B propagated
and blunted and a new microcrack ¢ witiated along
the NigAl/NiAl interface

{c) after further loading, the tip C of microcrack e
arrested at grain Gz of Niy Al phase, and two microc-
racks fand g initiated along the WizAl/NiAl interfare
(d} after increasing further load, the inicrocracks
propagated along the MNiyAl/NiAl interface and fi-
nelly coalesced with the main crack C
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Fig.4 SEM fractographies of alloy NizAl4+-NiAl
{a) vncharged specimen, the size of fracture umit
larger than that of MizAl grain
(b} charged specimen, the size of fracture unit similar

to that of NizAl grain
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