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The opera%ion sf the rtcce&~ator 53ilZ. pmauce a variety of radlntiola pro- 
ducts within the accelerator housing structme calculations of the effect of 
the mx3Latim on the housing atmcmphere and OIP the cool.ing mter were ?resexxted 
by H- D&taebLer." It Is the purmse here to exd22e the cbetical corrosion 
prabketn msulting frm the action of the naxbms cheticals foxmed on the &.a&- 
nun bellaw~i comec%f~g the brO-foot Lengths of &l.mirmm support, and aligmzent 
pLpe 1) As the belbws is only O.Op-inch-thick, It would apsis to be the met 
v%LmrabZe sin&e item inside the ho~aTbh: fmm the atati~int of chelllica3 Corra- 
SiDEb 



in the ratio of one molecule of H]mos per atom of nitrof;en in the oxides. X%ere- 
fore, in the howing as a whole, it can be expected that about 8 x lO23 male- 
edks of HN03 per day will be %&med. (This 8ssum~~ that about 20% of the chemi- 
cals formed will be ozone and 8~9 nitragei oxideso) 

II. Corrosion Inside the Accelerator Housing 
The m3 and O5 (ozone) formed in the housing will react with the hozsing 

walls and the accelerdos coqonentse It would appear that most of the ERQ3 
fcumed would react with the concrete walls; they would be eqected to have a 
thin film of water on the surface, and, being at a. lower temperature, wcx.Cld tend 
Lo condense the 380, vapor. However, the lt%k30, can also attack both copper and 
iEtJJminum. 

Consider the aluminum bellows, the thinnest material 'in the hoLBing, as the 
item moat likely to show any pitting failure. Ozone should not afYect the alW- 
rum, b=t dilute EHO, will reset with aluminum to form alumin~im ions and SJTBTIOA~UEI 

nitrate, as shown In the eq~&iozm 8 ,.‘ 

An estimate of the time necsssa~~ for pits to be formed through the aliuninum 
cm~ be made by adopting the followfng simplifying assumptions: the 'TIN03 is tis- 
tributed uniformly throughout the housing; the attack of the H!?Q3 will be in 
dir@ct proportion to the total exposed area; and the pitting rate will be about 
ten times faster than the uniform surface attack rate. 

Consider 83 4Gfoot length of the hOwing: 

Bellows surface = 2% x +j = 1.57 ft" = 1460 cm" 

Alum~aun:pipe surface =2% x40 x=1 $3' 

Other surfaces (mostly Cu) aUcw fis 67 ft2 

Total surface of kO-foot length w 2000 St2 
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