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ect Of Diffusion Barrier

As shown in Quarterly Pre gress Report N« 4, diffusion b

Mo 0 5T1 to L-605 or R-41

resulted 1n the forn

tion of brittle interm-

tallic layer The effect of inserting a Cr barrier at the interface was -
vestigated during the past quarter A 0.001 in. layer of Cr was electro
plated on both faces of a 1/2 in. dia. disc. of Mo 0. 574, which was sand-
wiched between polished L.-605 and R-41 discs I'he assembled couples
vere then heated in vacuum at 1800°F for 4 hrs The resulting micro

Structures and hardness traverses are shown in Figures 22 and 23, to

Rether with previous results ¢ btained at 1800 and 2000*F without Cr bar

rier In the R -41 Mo 0. 5T system (F ire 22), 1t appears that the Cr
PF

layer has served as an effective barrier in limiting the intermetallic forma-

tion and the attendant brittle

I'he effect of Cr bartier in the

L<605 / Mo-0.5T; couple is not so clear, as the joint fractured near the
Cr / L-605 interface (Figure 23) Fhe fracture may be due to poor quality

of the Cr plating Alternatively, a Cr-rich carbide layer may have formed
along the Cr / L6605 interface resulting from carbon diffusion out of
L-605 This layer would then serve =8 the fracture site In addition to

the bonding fracture, the possibility of carbide formation appears to be

supported by softening of L.-605 near the interface In any event, the
present results on the R-4] Mo-0.5T1 couple demonotrated an additional
2spect of diffusion bonding in that the nature and strength characteristics
of the bonding interface can be controlled to some extent by one or more

4

intermediate layers
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(B)

SILE SHEAR SPECIMENS

TEMPERATURE



S e R e e B e e R e s e RS B e

316 88 Be

A2495 - Y3374 250

Figure 21 Microstructure Of 314 88 - Be Couple Bonded At
1800°*F /4 Hr. /Vacuum



o R-41 With And Without Cr Barrier,

Mo-0.5Ti/R-41 : 2000°F/4 hrs. | A, Mo-0.5Ti/L-605 : 2000°F/4 hre.
3 . | 1278 K
800 Max. 985 Knoop 800 Max woup
a { §
g 600 § 600
‘ <
& | -
2 400 |- o 400
g i
ge 9 ,
& l 8 200 p——t + + $ +
5 200 ) S—— PR 4 i s !
b=+ | = —t
- e g 4 4 )
Mo-0. 5Ti R-41 0 | 1 I Mo-0. 5T L-605 o ‘ e
9 > 020 . 000 .02
A83-Y186 250x . 020 . 000 . 020 BEIEEEES _— O Distance (Inches)
Distance (Inches)
Mo-0.5Ti/R-41 1B00*F /4 hrs. l B. Mo=<0.5Ti1/L-605 1800°F /4 hrs.
800 800
a g
‘2_‘ 500 F 600
< -
-
® 400 2 400
’l: o
s 200 2 200
Mo-0.5Ti R-41 8 1 | T Mo-0. 5Ti o
A3402-Y3429 250% - . 000 : A296-Y981 -
i nce {inc
Distance (Inches) L
Mo-0.5Ti/CriR-41 1800°F /4 hrs. g C. Mo-0.5Ty/Cr/L-605 1800*F /4 hrs.
| |
o8 ’ 500 | i ! ‘ ‘
fos 800 i 3 + 1 |
o 3 } A 4 4
B . ] i 3 600 4 vl M &
i 3 600 | g » ‘
f : 5 5 Mb-0.5Ti L-60p
AL ¥ X ¥ 1 -—t 4 b
o - ) o 400 B
e 5 400 | :
¥ g
£ { | f 4 $ &
% 400 4 4 § } ] l g 200
) T e
+ { + ' 4
Mo-0, 5T} Cr R-4] 0 l ’ | L-60% 0
Al727-Y3237 250% 020 . 000 . 020 ' Al727-Y3238 250% Distance (Inches)
Distance {Inches)
- " . Figure 23 Microstructures And Hardness Traverses Of Mo-0.5T1 To
Figure 22 Microstructures And Hardness Traverses Of Mo-0, 5T L-605 With And Without Cr Rarrier.



e e B e

g. W R Systems § Bra g ( y A

gste ASD R r 59 ar )

ghes . ea e Al s Of Rhe m With Moly
Or W Tungsten And Having i High Temperature Properties

955 Plansee Proceedings 45, Perga Press, 1 a

Clark - Physical Meta 2 { We o ngeten And
i gete Base A . ASI - Rep 54 Januar ye
Ra { | et a Jeve B f A Ductile Tungsten Sheet
All Battelle S ary R r a y6l
y g. W.R., Clark W., ar es, E.S Investigation Of
Physical Metallurgy Of Joir g Tungeten And ( ambiurny Air
Force Contract #33(616)-7484, Quarter Progress Reports
February 9 and May 7, 1962
Alle B« Maykuth D.J and Jaffee, R 1| he Effects Of
Impurities On The Properties Of ingste AFSW Technica
Report 60-6, December, 1959
Rutherford, §.1 Mercer, S.1 and Jepsen, R.1 On Pumpir
Mechanisms In Getter-lon Pumps Employing Cold-Cathode Gas
Discharges 960 Vacuurn Symposium Transactions, Pergamc
‘ress, Lond 19¢
Hansen, M. and Anderk K netitution Of Binary Alloys
M raw-H Book npany 158

IEND

o ——— . o
- —








