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The egg-crate design shown was made up from individual strips of pure 
tungsten. The flow channels were formed by placing molybdenum strips 
alternately with the tungsten pieces. The molybdenum served the same 
function as the mild steel in the previous example. The assembly is then 
canned in molybdenum, evacuated, and sealed. Gas-pressure bonding was 
conducted at 1600° C. and 10,000 psi for 3 hrs. Removal of the can and 
tooling was accomplished by leaching in nitric acid which does not attack 
tungsten. The result was a structure of high integrity which functions as a 
monolithic body at temperatures in excess of 2000° C. 

Conclusions 

Experimental studies at Battelle-Columbus have demonstrated the suit
ability of solid-phase bonding for applications involving refractory metal~ 
The gas-pressure-bonding process is particularly useful because of the ver
satility of process due to the omnidirectional application of pressure by the 
gas. Control of process variables are readily achieved if the process is 
thoroughly understood in the material system in question. Properties of 
bonds between similar metals prepa red in this manner will be equivalent to 

those of the base metals. However, in the case of dissimilar materials, 
attention must be paid to compound formation al1d K irk end a 11 effects 
which may limit the use of joint in high-temperature structural applications. 

References: 

, Plattt, IV. N.: Joining of Refractory ~!<tals, Scientific Paper 62·115·306·Pl, WeStinghouse 
Resea rch Laboratories Pinsbuq;h . Pennsylvania ( 1961). 
Houck, J. A .• and E. S. Bartl"t: The Roll Diffusi on Bondi ng of Structural Shap« and Panel s. 
DMIC Report 5·17 (1967) . 

.1 P~dian, \V. , R. Levin .lnd E. Sup.ln: Dc\-dopmcnt and E\-aiua[ion of D iffusion Bonded Laminated 
S~l.:tions, Interim Report No.7, BPS:\" 66·lj9999<!~Ol~91 .!2- 09, North Am\!rican Rockwell Cor
poration (1968) . 

, .llncal/e, A. C., F. K. Rore ~"d /. S. O"" .. ing: Final Report on Diffusion Bondin~ oi Rcfrac
[Ory Metals and TD Nickel, Technical Ropor< :-10. AF~tL-TR-6~-39~. Solar Aircraft Company (196~ ) . 

, C.rmichael, O. C.: Iron A~c ( 1963). July, :-':0. I. 
• Hodg~, E. S., and P.I . GripsiJo;,'er; In : Pro~. of Sixth ~.1[iol'\al Symposium of Society of Aerospace 

:'lJterials ano.! Process Engineers, Vol. I (1963) . 
1 Hodge, E. S., C. B. Boyer and F. D. OrCHIl: InJ. Eng:ng . Chern. 5-1 (1961) . :-':r. 1. 
• Boyer. C. B .• F. O. OrcI<tl and R . . tt. Conwa)': Chern. En~ng. Progr. 62 (1966). :-Ir. 5. 

987 

I 

I 

t 
I 

I 
! ' 
i 

f 
I 


