
1

HLWYM HEmails

From: Xihua He
Sent: Thursday, February 21, 2008 11:21 AM
To: Oleg Povetko; David Pickett; James Prikryl; Tae Ahn; Roberto Pabalan
Cc: English Pearcy
Subject: Follow up on corrosion rate of stainless steel and borated stainless steel
Attachments: borated stainlesss steel (358 KB)

To all, 
I spent a little bit effort to follow up what we discussed on corrosion rates of stainless steel and 
borated stainless steel during the in-package chemistry workshop. The following is some follow up 
results:  

1.     I looked at the corrosion rates of some stainless steels cited in Metals Handbook (see the table 
below). The corrosion rates in Table 4-9 in In-Package Chemistry Abstraction are high. This is 
also the comment we had during the discussion at the workshop. 

2.     As I mentioned there will be two NACE papers on borated stainless steel and Ni-Gd alloy. 
They will be available next month. I will forward them to you once they become available. The 
abstracts for these two papers are at X: or N:\JPrikryl\IPC_workshop_materials\Borated SS 
abstract and \Neutron Absorbing Abstract. 

3.     I had a conversation before with Wes regarding borated stainless steel. Please see the 
message below from Wes and the information in the attachment regarding this material. 

4.     From that paper DOE cited (Kim, Y-J. 1999. “Analysis of Oxide Film Formed on Type 304 
Stainless Steel in 288°C Water Containing Oxygen, Hydrogen, and hydrogen Peroxide.” 
Corrosion, 55, 81-88) on corrosion products of stainless steel, I can not confirm that trevorite 
(NiFe2O4) is the primary corrosion product of stainless steel. It needs further investigation.   

Table 6   Corrosion of AISI 300-series stainless steels in a marine atmosphere 
Based on 15 year exposures 240 m (800 ft) from the ocean at Kure Beach, NC 

AISI type 

Average corrosion rate Average depth of pits

Appearance(a)  mm/yr mils/yr mm mils

301 <2.5×10-5  <0.001 0.04 1.6 Light rust and rust stain on 20% of surface

302 <2.5×10-5  <0.001 0.03 1.2 Spotted with rust stain on 10% of surface

304 <2.5×10-5  <0.001 0.028 1.1 Spotted with slight rust stain on 15% of surface

321 <2.5×10-5  <0.001 0.067 2.6 Spotted with slight rust stain on 15% of surface

347 <2.5×10-5  <0.001 0.086 3.4 Spotted with moderate rust stain on 20% of surface

316 <2.5×10-5  <0.001 0.025 1.0 Extremely slight rust stain on 15% of surface

317 <2.5×10-5  <0.001 0.028 1.1 Extremely slight rust stain on 20% of surface

308 <2.5×10-5  <0.001 0.04 1.6 Spotted by rust stain on 25% of surface 
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AISI type 

Average corrosion rate Average depth of pits

Appearance(a)  mm/yr mils/yr mm mils

309 <2.5×10-5  <0.001 0.028 1.1 Spotted by slight rust stain on 25% of surface

310 <2.5×10-5  <0.001 0.01 0.4 Spotted by slight rust stain on 20% of surface

  
Please let me know if there are any questions. 
  
Thanks, 
Xihua 

From: Wesley Patrick [mailto:wpatrick@cnwra.swri.edu]  
Sent: Tuesday, June 19, 2007 7:24 AM 
To: xhe@cnwra.swri.edu 
Subject: RE: borated stainless steel 
  
Xihua, 
  
Thanks for your quick and thorough response.  The information you provided answers my questions.  Carpenter touts the 
Grade A material, which is what the person I spoke with thought was the critical factor in application to TAD.  My search of 
the Bohler Bleche web site did not find anything on borated stainless in general, or Grade A in particular. 
  
Nothing further is needed at this time.  Just keep this potential problem in the back of your mind as we move forward.  If 
the material is not in widespread use, there is probably relatively little relevant data available.  This, in turn, can affect [i.e., 
lower] our confidence in how much credit can be taken for its performance.  Share with your coworkers, as appropriate. 
  
Thanks again. 
  
Wes. 
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