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Interim Report - Project 10^7 June 17, 1959
Bonding of Tantalum

Object:

Equipment:

^uranury:

This investigation was undertaken to determine the necessary requ1 cements 
for obtaining sound bonded Joints on tantalum.

like other refractories, has a strong affinity for oxygen, nitrogen, 
ns, :urbon monoxide and water vapor at temperatures between *”<OO°F 

I> casing can be accomplished at temperatures above 3300°F in 
Hy\rog m causes eeibr! ttiertent.

PRATT A WHriTIEX AIRCRAFT DIVISION 
CONNECTICUT OPERATIONS - CANEL

WELDING A BRAZING DEVELOPMCIT GROUP 
ADVANCED TOOL ENGINEERING » *

Tantalum, 
the haLor 
and 2200° 
vacuo. Hy’rog -n causes embrittlement. It la soluble in hydrofluoric acid, 
strong alkaliej and solutions containing free sulfur trloxIde.

PAH 300 amp Arc Welder - TIC
Sclaky 50 KVA Resistance Welder
Vacuum Chamber
Plastic Bug Chambers
Tantalum sheet - XM-?3^A - 1/16" Thick

ry 
£

Corrosion and l-Uss Transfer Loops LTTN ?37A and U27 called for fabrication 
of A JO stainleus steel clad tantalum tubing. Since there was little or no 
experience at welding this material at CANEL, specimens were welled using 
vacuum chamber- and plastic chambers as normally used for loop fabrication. 
XM-23AA wi-iterlul was used for this work, which was vucuum arc cast and cold 
rolled from three Inch minimum diameter ingots.

Jarbon arc wel I’ng under a liquid cover of carbon tetrachloride is described 
in literature, however, attempts to reproduce this method at CANEL were un
successful. 'The main reason be4ng that the liquid rapidly clouds up to the 
extent that the lolnt cannot be followed. Adequate ventilation must be pro
vided to carry off the noxious fumes produced by this process.

Resistance wuidlng was performed without the use of a special atmosphere 
producing sound bonds. See Fir. III.
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TABLE I

Weld Hr»»h<MjJoint Re-na-vku>T«CC.

Lap - 1/16 Sheet•» Spot Weld Diffusion Type Bond

50 KVA - 65A Ph»iso Shift

3Cool Cycles

ihiccet - ASTM 5-6IOHeat Cycles

3Squeeze Cycles

3Impulses

600/ Constant Hltjh Pressure

Lap - 1/16 Sheet5 Shear Strength - 51,000 PSISome os above

Grain S*se Baue - CoJd 
Worked Structure

SpecLoens were 
See Fig. I and XI.

Butt Joints wore fusion welded both in vacuum chambers and plastic bags. 
Specimens vrrv degreased and pickled for six Minutes in a solution of 
16> hydrofluoric and 2O» nitric acids, prior to weldinc* 
then X-Rayed and Mtallarclcally examined.
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TABLE II

Spec. Joint Weld Chamber X-IUy Bcxjrhs

6 1/16 Sheet Butt V ueuuM-Ar son Ho Defects Incomplete penetration

7

8

9 Flos 11c-Arson Bo Defects

IO Pinet1c-Ar^on Eo Defects

1*6Hardness-Dili 1*2

1/16 Sheet Butt11 Pl as t ic - Arson Do Defects

12 Vucwra-Ar-son Ko Defects

13 Poor Fusion

1* ?nroj 1 ty A few small '/olds

15 No Defects

16 Do Defect*
Weld

fcGrain 31 ze

1*9 130

17 Do Defects Tearlie Tested 62,000 Psi

although ductility was poor.

’LAZ
2 to *J

.um.
a scamd Joint

1/16 Sheet Butt 
Braided 1/6* Filler

1/16 Sheet
1/32 Filler
Welded both sides

1/16 Sheet Butt 
Braided 1/6* Filler 
both aides

1,/16 Sheet Butt 
Welded both sides

1/16 Sheet Butt 
.032 Filler

1/16 Sheet Butt 
.020 Filler

Grain Size

Weld sound and dean - saull 
amount of second phase in 
spheroidal fona dispersed 
through matrix of weld.

HAZ Weld 
so id 
worked

21?

Specimens wura brazed with Coast Metals J52 and Jticrobraz 130 In hell 
Flow with Wtcrobraz 1JO was poor while Coast Metals 52 produced

.'Uchined weld was bent through 
18q° flat against itsulf

Game os Jpec. #10
Bose 
Cold 
worked

ilardncsr-DHJ 21?
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TABLE III

Brass F>e suiteAt—os.PickleJoint
Poor floe, very brittle.10 mln.19125HP 1JO1

braze very porous.15 He2

Bo15 oln-CM 523

Physical Data:

Conclusions:

written by

>*
T7

Ln—ms
5*SLR:«e

F

Tine at
Teap.

Bo difflealtlea are 
At—©sphere purity precaution*

Braze 
Filler

IO PPM
30 -

Iron 
Tantalus

Sound •trona 
Poor

ex. dilution

50 PPM 
Bal.

Melting Point 
Annealing teaperature 
Outgas Ing temperature 
Then—1 expansion 
Tensile Strength 

Sheet, annealed 
Sheet, worked

50,000 PSI 
110,000 “

_ F 
above 1920° F in vacuo 
above 3J0p° F in vacuo 
>6 a 1O-1’ ln/ln/°F

Fair to good flow. 
Joint. Good Fillet. 
Aictlllty.
1 1/2 Mils

Approved by

Poor flow. 
Brittle.

16 HF
20 EWOv
6»* HjO

Ch—steal Specifications - XN-2JhA 
Carbon 200 PPM Hydrogen

Oxygen 1OO " nitrogen

 alalLar to these currently eipl nyed m»en wldlng

*-“• extent of heat affected zones.

this bl#» neltlng —stal.

antleli—tad in tantaluos to Itself in loop applications.

Chill bars can be used to
This
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TANTALUM 
BUTT WELDED IN PLASTIC CHAMBER 

0.06? SHEET
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TANTALUM
BUTT WELDED BOTH SIDES IN VACUUM CHAMBER 

0.062 SHEET
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0.062 SHEETTANTALUM SPOT WELD
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