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DEVELOPMENT OF SILICIDE W;ATINGS FOR AN increase in cyclic-oxidation life at 26Q0 F as co-
C OUZ ) M & pared w.th the optimized simple disilicide cbating.

A two-step fluidized-bed process consioting of
In a coating development study for T-222 chromium-titanium codeposition and siliconizing

tantalum alloy, Solar has prepared and oxidation was developed for applying the Cr-Ti-Si coating on
iin tested 17 silicide coatings consisting of various Cb-752 and FS-85 alloys In a 4-inch bed; the cyclic-
Tn combinations of molybdenum, tung ten, titanium, oxidation life of this coating at 2600 F (0 -to 150

vanadium, chromium, and silicon..1) In Solar's 1-hour cycles) was comparable with that of the TRW
two-step process, the surface it alloyed by apply- Cr-Ti-SI pack-cementation coating and was superior
ing a metallic slurry followed by vacuum sintering. to those of both simple and vanadium-modified
Modified specimens are then silicided by pack cemen- disilicides.
tatioR in argon. Application of the modifier alloy
by pack cementation was found to be far less ef- NONDESTMrCrIVE EVALUATION
fective. The addition of titanium and vanadium to
molybdenum and tungsten yielded beneficial modifier The feasibility of using back-emission elec-
alloys, whereas the addition of chromium showed no tron radiographic techniques for the nondestructive
improvement in oxidation resistance. After being inspection of surfaces has been demonstrated by the
silicided, TKV-7 (15Ti-35W-15V-35Mo + Si) exhibited Air Force. The technique has been used to de-
the best performance. Samples survived up to 1064 tect failure sites in Cr-Ti-Si coated Cb-752 alloy
hours in air at 2400 F and rep;:oducibly demonstra- and low- and high-density areas in silicide-coated

r ! ted lives in excess of 600 hours both at 1600 and Uo-"Z. At pr-sent, inspection can be made on
2400 F during cyclic oxidation. Protection of both sheets up to 10 x 12 inches in size.
Cb-752 and D-43 alloys also was demonstrated.

o DEVELOPMENT OF FLUIDIZED-BED TECfNIqUES FOR
DEPOSIT, OATINWS (1) Wimber, R. T., and Stetson, A. R., "Develop-

ment of Coatings for Tantalum-Alloy Nozzle
, Boeing has continued its work on the develop- Vanes", Firal Report, NASA CR-54129 Solar

V - ment of fluidized-bed techniques for applying pro- Division, International Harvester Company,
1 0 tectivo coatings to refractory alloys.) The San Diego, Calif., Contract NAS 3-7276

t on simple disilicide process was optimized in an 8- (July 1967) DMIC No. 69427.
n. ch bed and scaled up to an 18-inch bed using

CD tatistically planned exprriments to determine the (2) Batiuk, W., Goodwin, J., and Martin, D. W.,

0 fects of significant variables. The process was "Fluidized-Bed Techniques for Coating Re-

1 0 C oduction proofed by coating C-129Y columbium al- fractory Metals", Final Report AFML-TR-67-
o 4 C oy hardware. A process was developed for applying 1?7, Boeing Company, Aerospace Groi p, Seattle,

0 vanadium-modified disilicide coating (25 to 35 Wash., Contract AF 33(615)-1392 (April 1967)

pole percent VSi2 being optimum) for C-129Y and EMIC Mo. 69744.
0 e Q '-1OW alloys in a 4-inch fluidized bed which was

S ohen scal.ed up to processing in an 8-inch bed. The (3) Shelton, W. L.) "Electron Radiography",
ws ree-step process consisted of presiliciding, van- Report AFML-TR-67-114, Air Force Materials

110 i ,ng, and post siliconizing. The resulting sili- Laboratory, Wright-Patterson Air Force Base,
0 de coating on C-129Y alloy displayed a three-fold 0. (June 1967). DRIC No. 69216.
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