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Abstract: The corrosion resistance of Zr-4 alloy with Pd addition in 0.01 mol/L LiOH solution at 360

and 18.6 MPa

was studied by autoclave test. The microstructures of the alloys and oxide layers were investigated by TEM and SEM.

The results show that the corrosion resistance of Zr-4 alloy in LiOH solution is markedly improved with the addition of
0.05%—-0.2% Pd. And the Zr-4 alloy with the addition of 0.1%Pd shows the best corrosion resistance. The role of
improving the corrosion resistance of Zr-4 alloy weakens when the Pd content further increases. The alloying element of
Pd is precipitated as the second phase particles (SPPs) of Zr,(Fe,Cr,Pd) and Zr,(Pd,Fe) in Zr-4 alloys. The SPPs of

Zry(Pd,Fe) are comparably coarse. The solid solution of Pd in a-Zr matrix and the precipitates of fine SPPs of

Zry(Fe,Cr,Pd) are beneficial to improve the corrosion resistance of Zr-4 alloy, while the coarse SPPs of Zr,(Pd,Fe) are

harmful to the corrosion resistance.
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Table 1 Chemical compositions of experimental alloys
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Zr-4+0.2Pd) Zr-4
SW-
65¢g
Ar 3%<10°Pa
Ar
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Mass fraction/%
Alloy
Sn Fe Cr Pd Zr
Zr-4-remelted 1.18 0.18 0.093 - Bal.
Zr-4+0.05Pd 1.06 0.17 0.085 0.024 Bal.
Zr-4+0.1Pd 1.18 0.20 0.093 0.066 Bal.
Zr-4+0.2Pd 1.13 0.19 0.098 0.170 Bal.
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Fig. 1 Changing curves of mass gain versus exposure time for
Zr-4+xPd alloys corroded in 0.01 mol/L LiOH solution at [18] Zr PB. (
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2 Pd Zr-4 TEM
Fig. 2 TEM images of Zr-4 alloy with
different Pd additions: (a) Zr-4-remelted; (b)
Zr-4+0.05Pd; (c) Zr-4+0.2Pd
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Fig. 3 EDS (a) and SAD patterns (c) of tetragonal Zr,(Fe,Cr,Pd) particle shown by arrow 2 in Fig. 2(b), EDS (b) and SAD
patterns(d) of tetragonal Zr,(Pd,Fe) particle shown by arrow 3 in Fig. 2(c)
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4 (360 18.6 MPa) 0.01 mol/L LiOH
Fig. 4 Fracture surface morphologies of oxide films on different Zr-4 alloys corroded in 0.01 mol/L LiOH at 360  and 18.6 MPa:
(a),(b) Zr-4-remelted alloy; (c),(d) Zr-4+0.1Pd alloy; (e),(f) Zr-4-0.2Pd alloy

2 Zr-4+xPd
Table 2 Details of precipitates in Zr-4+xPd

Proportion in alloy

Precipitate
Zr-4+0.05Pd  Zr-4+0.1Pd  Zr-4+0.2Pd
Zr(Fe,Cr), Major Part Part Zr-4 ( 4(a) (b))
Zry(Fe,Cr,Pd) Minor Part Part
Zr,(Pd,Fe) - Minor Part
Pd Zr-4+xPd
Zry(Fe,Cr,Pd)  Zr,(Pd,Fe) cox 10 ( 4(c)~()
100 nm 100 nm Pd o-Zr
« »121] PROFF Pd Zry(Fe,Cr,Pd)

(221 (d 250 nm) Zr LiOH
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