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Corrosion Behaviour of Pure Fe and 316L Stainless Steel in Liquid LiPb Alloy
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Abstract: The stationary corrosion behaviour of high-purity Fe and 316L stainless steel in liquid
LiPb alloy at 350-550 'C was studied by rotating hang specimens method and corrosion weight
loss and metallographic analysis. The results show that main reasons of materials corrosion are
temperature, dissolution, and mass-transfer of composition elements in liquid LiPb alloy. The
oxygen scale on the surface of materials is also one of the important factors.
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Table 1 Main indexes of experimental device HB5455-90 ° ’ X
LiPb 0
(Names)
(Specifications) 2
(Design pressure) 1.0 MPa
(Design temperature) 600 C 2.1 Fe 316L LiPb
(Heat power) 1.5 kW
(Capacity) 1.0 L 1
(Retort material) 1Cr18Ni9Ti 9 LiPb .
(Stainless steel)
(Up temperature pace) <80 C/h ) ’
(Temperature control exact- +0.2% SN (2 (v)
ness) (d)bj °
(Control of nut moment) 80~120 N+ m v = (”lo - (7711 - le))/(AIf) o (D
LiPb (LiPb hold-up) 0.51 d = 8.76v/p , (2)
Ar (Ar pressure) 0.2 MPa
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Table 2 Weight loss of different samples

(Correction
(Sample t/C (Mass after to mass after (Total mass
(Initial mass)/mg
numbers) corrosion ) /mg corrosion ) /mg loss) /mg
3161.-05 360 1795.3 1793.9 0.2 1.6
3161.-08 510 1837.9 1798.0 13.1 53.0
Fe-A-03 360 6 360.0 6 356. 3 0.1 3.8
Fe-B-13 360 6 748. 8 6 740. 2 0.1 8.7
Fe-A-02 510 4 988.1 4 811.6 4.7 181.2
Fe-B-12 510 5 683.2 5 647. 2 4.9 40.9
(Notes) : (Soaking time), 240 h; (Ar pressure), 0.2 MPa
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Fig. 2 SEM images of corroded sample surfaces
(a) Fe(Initial pure Fe), (b)—— 316L (Initial 316L stainless steel), (c) Fe-A-02,

Fe-B-12

(d

Fe-A-03, (e) 316L-05, (DH——316L-08, (g) Fe-B-13, (h)
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Table 3 Corrosion rate and grades of samples

(Average corrosion rate)

(Max corrosion depth)/

(Corrosion class)

(Sample numbers) mg e+ cm % e d! mm e+ a!
(mm=«a 1)
316L-05 0.16 0.08 N*
3161L.-08 5.3 0. 25 — Ep™
Fe-A-03 0.45 — 0.21 P~
Fe-B-13 1.0 0.1 — EA™
Fe-A-02 22.5 — 5.6 Ec
Fe-B-12 5.0 0.21 — Eg*
(Note) : +.,— . (The subscript of a corrosion class symbol indicates the sample seriously
(+) or slightly (—) corroded)
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Fig.4 XRD patterns of LiPb alloy and pure Fe
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, (After corrosion in up and before in down)
2) Ar ’ ’
LiPb Ar ,
o 2, 5 6 s 1077,
,316L LiPb 0 ,
R ,316L LiPb , o
’ H 510 C ,316L
70
’
601
b o 50 |
; on
,31614 Illpb 240t
S
’ = 30t
. . 20¢
10f
oLe - :
3) 350 400 450 500 550 600
t/C
b
° 5 3161
LiPb , Fig.5 Corrosion mass loss of 316L stainless
y 1, 8§ X 10 ¢ ~ steel samples in different temperatures
9X 1075 ( ), LiPb (Soaking time), 240 h

W am

6 316L SEM
Fig. 6 SEM patterns of 316L stainless steel after corrosion
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