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Fig.1 Fractographic fractures of ordered Ni;Fe alloys with different boron contents precharged hydrogen at 45 C for 5 h in vacuum:

(a) 0%, (b) 0.03%, (c) 0.06%, (d) 0.10%, (e) 0.12%, and (f) 0.14%

F1 FEMEEEFE NiFe SEREEFFERETMRE Sh BRMAKH O LARERRE@ORET BHARD)
Table 1 Intergranular depth of fracture and hydrogen diffusion coefficient of ordered Nis;Fe alloys precharged hydrogen at

various temperatures for S h

B mass fraction, Co/% d/pm 2i)/flo10 em’s”! d/pm 315)/><?010 cm*s”! d/pm 4;/5010 cm’s”! Okmol
0 50.6 2.37 60.4 3.38 71.3 4.71 28.55
0.03 25.1 0.58 315 0.92 37.2 1.28 32.9
0.06 15.9 0.23 20.7 0.40 25.8 0.62 41.22
0.10 14.2 0.19 17.8 0.29 21.1 0.41 31.98
0.12 - - 15.8 0.23 18.6 0.32 -
0.14 - - 13.9 0.18 16.7 0.26 -
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Fig.2 Relationship between hydrogen diffusion coefficients and
boron contents for the ordered NizFe alloys precharged

hydrogen at different temperatures
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Fig.3 Relation ship between InD and 1/T of ordered Nis;Fe alloys

doped with various boron contents
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Fig.4 Morphologies of needle tip samples containing grain

boundaries by FIB: (a) grain boundary; (b) the grain
boundary protected by Pt coating; (c) a needle contains
grain boundary; (d) the grain boundary exist at the tip of

the needle
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Fig.5 Three dimensional distribution (a~d) and EDS element Ni,

Fe, B distributions (e) of atoms near the grain boundary

atoms Ni (a), Fe (b), B (c), and Ni-1%B (d)
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Fig.6  Relationship of environmental hydrogen embrittlement
factor and hydrogen diffusion coefficients under
hydrogen precharging at 25 °C with boron contents for

the ordered NisFe alloys
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Effects of Boron Content on Hydrogen Diffusivity in Ordered Ni;Fe Alloys

Chen Tao', Chen Yexin"?
(1. Institute of Materials, Shanghai University, Shanghai 200072, China)
(2. Laboratory for Microstructures, Shanghai University, Shanghai 200444, China)

Abstract: The effect of boron content (Cg) on the diffusion of hydrogen was investigated in the ordered Ni3;Fe alloy by the methods of the
cathodic charging hydrogen and vacuum stretching. It can be found that the diffusion coefficient of hydrogen decreases while the diffusion
activation energy increases with the increase of boron content when Cp<<0.06%. The diffusion coefficient of hydrogen is subjected to
negligible changes and the diffusion activation energy decreases slightly when Cg>0.06%. The atom probe chromatography reveals the
boron atoms segregate at grain boundaries in the ordered NisFe alloys. Through the comparative study of the effect of boron content on
hydrogen diffusion coefficient and hydrogen embrittlement factor, it is confirmed that boron atom can reduce the hydrogen embrittlement
sensitivity of ordered Niz;Fe alloy in hydrogen environment because boron atom decreases the intergranular diffusion coefficient of
hydrogen in the alloy.

Key words: boron content; hydrogen diffusion; grain boundary; atom probe tomography
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