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316 SS was successfully modified with Ti and other elements to reduce swelling to become PCA [image: image1.wmf]
PCA is not as low swelling as some other materials but might be adequate. [image: image2.png]SWELLING, %
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304 SS can likely also be Ti modified becoming “PCA” 304 SS with adequate radiation damage resistance.


316 SS
316 PCA
304
304 “PCA”

Fe
70
65
70
~68

Cr
16-18
14
17-19
18

Ni
12-14
16
10
13

Mo
2.5
2.3
<0.5
trace

Mn
2
1.8
0.7
1-2

Nb
0.01
0.01

trace

V

0.005
0.005
0.5 max

W

0.01

3 max

Ti
0.005
0.24

0.3-0.4

C
0.05
0.05

0.08 ?

P
<0.02
?

0.03 to 0.07

B
<0.001
?
<0.001
0.005 to 0.01

Si
0.5-1.0
0.5
0.4-1.0
0.5 to 1

                      = important addition                               trace     = cost limited
Conclusions:

An alloy development program with fission reactor testing likely can come up with a “PCA” like version of 304 SS. 100 dpa and adequate ductility might be achievable for use behind 0.5 m of flibe as a structural material at ~650 °C.

That is, modest modifications to an existing material might be useable with minimal development and retain its nickel based robustness to fluoride corrosion.

Best swelling data should be on modified PCA alloys and on French 15/15TiSi alloys.  see P.J. Maziasz, Journal of Nuclear Materials 205 (1993) 118-145.
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