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Fig.1 Optical microstructures of ordered (Fe,Co);V with various boron contents: (a) 0%B, (b) 0.02%B, (¢) 0.05%B, and
(d) 0.11%B
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Fig.2 Stress-strain curves for ordered (Fe,Co);V with various

boron contents in vacuum (a) and 1 kPa H; (b)
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Table 1 Tensile properties of (Fe,Co);V alloys with various

boron contents in vacuum and 1 kPa H,

Alloys In vacuum In 1 kPa H, Tu 1%
UTS/MPa /% UTS/MPa /%
(Fe,Co);V 1218.62 1581 587.68 3.81 759

(Fe,Co)3V-0.02 %B 1496.62 26.86
(Fe,Co);V-0.05 %B 1482.96 27.24 1066.13 13.06 52.05
(Fe,Co);V-0.11 %B 1461.63 26.97 1121.28 13.09 51.46

*Embrittlement factor: 7i=[ (Sruc = 61 / Oac] x100%

1097.30 13.48 49.81

() 4 T 1 B3I AR A0 o] DAHEDN , 98 075 & v i )
JF i At ERAET R, ST EEAEEA T
(T LR 2 o H A A (Fe,Co)sV & e e B8 h i r
AHTBT VTR 30 A B G <6 v O i AR A T AR A, A
JEFAE R BRI TR A R . s S B
HIE P AR (0.02%A4) &, A Erms s
ANFEEE I, W00 4 0 A P e RN W AT 2 4
AT 1 5

M 7 A& (Fe, Co)sV A dafE 1 kPaJk J A/ 4z
My, BEES ST SRR, &8 %tk sL
T BL 25 v by AN g 2 P RE S IAH R ) ARk A (E
2b). MR 1 WEAER, X EmE4s, A
(Fe,Co)3V-0.02%B & < A8 S AR BR Py s FE £ v
T 86.7%, FEANEPLE T 254%. 10444 a5 &

3 ARPE AP (Fe,Co)sV A 4 7E 75 If S iy T 5
Fig.3 SEM fractographs of ordered (Fe,Co);V with various boron contents in vacuum: (a) 0%B, (b) 0.02%B, (c) 0.05%B, and
(d) 0.11%B
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Fig.4 SEM fractographs of ordered (Fe,Co);V with various boron contents in 1 kPa H,: (a) 0%B, (b) 0.02%B, (¢) 0.05%B, and
(d) 0.11%B
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Effect of B Content on Environmental Embrittlement of Ordered (Fe,Co);V Alloys

Yang Biaol, Chen Yexinl’z, Li ShulongI
(1. Institute of Materials Science, Shanghai University, Shanghai 200072, China)
(2. Laboratory for Microstructures, Shanghai University, Shanghai 200444, China)

Abstract: The mechanical properties and environmental embrittlement of ordered (Fe,Co);V alloys doped with various boron contents
were investigated by tensile tests in vacuum and 1 kPa H,. The results show that the grain size of the ordered (Fe,Co);V alloy doped with
0.02wt%B decreases by 27.5% compared with boron-free (Fe,Co);V alloy, while the tensile strength and elongation reach the maximum
value. However, as the boron content in the ordered (Fe,Co);V alloy exceeds 0.02wt%, the grain size and mechanical properties remain
unchanged both in vacuum and hydrogen gas. The ordered boron-free (Fe,Co);V alloy exhibits serious environment embrittlement. By
adding 0.02%B the hydrogen embrittlement factor of the ordered (Fe,Co);V alloy decreases by 34.4% and the fracture morphology
changes from full intergranular to mixed fracture of intergranular and transgranular. But when boron content increases continuously in the
ordered (Fe,Co);V alloy, the hydrogen embrittlement factor keeps about 50%, indicating boron cannot completely suppress the
environmental embrittlement of the ordered (Fe,Co);V alloy in hydrogen.

Key words: ordered (Fe,Co);V alloys; boron content; grain size; environmental embrittlement
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