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of the 0.5 Ti-Mo alloy in three gage thicknesses of sheet material.
Similar tests were conducted on base metal specimens. The results of the
tests are given in Tables 1 and 2. A comparison of the results are
given in Table 3.

C. Discussion of Results

In preparing welds having a narrow weld zone configuration, aligment
of the electron beam and the seam to be welded was critical. Aligment
was even more critical on lighter gage material when lovi beam-currents
and a finely focused beam were used. A five inch seam misaliged with the
beam by 1/16" at the end of the weld resulted in lack of fusion on one
face for almost one third of the seam.

Examination of cross-sections of the electron beam welds in the .030"
gage material revealed yee-shaped weld configuration at both the high and
low power densities. he narrow, parallel sided weld configuration appears
to be limited to the heavier gage materials.

A more realistic appraisal of the tensile properties of electron
beam weld in the 0.5 Ti-Mo alloy material was gained by excluding strength
values of those welded specimens which were badly undercut or only
partially fused. With the exclusion of hese .. strength values, weld
strength variation was found no. to exceed 15% and joint efficiencies for
the three gage thicknesses was greater -than 60o. The ves-shaped weld
configuration provided higher joint efficiency and lower variation in
strength in the two lighter gages of material, .030" and .060". The
higher joint efficiency, 77.6%, was obtained with the narrow weld zone
configuration in the 0.125" gage material.

D. Conclusions and Recomendations

Sectioning of molybdenum alloy sheet material is best accomplished
with the use of high speed cut-off wheels ultilizing excess coolant. This
mode of sectioning is recmnended for molybdenum and its alloys and other
inherently brittle materials.

OW the welding parameters necessary to produce a narrow weld zone in
the .030" and .060" material alipment is very critical and partially
fused or undercut welds may result when the beam is only slightly off the
seam. In order to insure sound electron beam welds, the wider, "vee"-
shaped weld configuration Is recomended for the lighter gages, .060" and
lover. The narrow, parallel sided weld zone configuration is mich easier
to obtain in the heavier Vage material because of the high bea power
density required for co plete penetration and the wider beam at these
power levels. Because of the bigher joint efficiency obtained with the
narrow weld &cne, thle weld zone configuration is recommended for sheet
thickness .060" and over.
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E. Future Work

Investigative efforts on the 0.5 Ti-Mo alloy will be curtailed in
favor of a newly developed alloy of molybdenum identified as the TZM
alloy. Until the TZM alloy is received, the electron beam welding
properties of specially fabricated tungs ten i1l- be determined. This
material has been received in gage thicknesses of .010", .060", .100",
and .250". Initial work on the tungsten sheet will be concerned with
establishing schedules for electron beam welding each thickness of
material.
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TABLE 1

TENSILE PRCPERTIES OF 0.5 Ti-Mo ALLOY

Grain Ultimate % Elon.
Gage Direction Strain Rate Stress- G. L a 2")

.030 Transverse .0066 in/in/min 151,333 6.0

.030 TrUmverse. .0066 in/in/min 150,666 7.0

.030 Longitudinal .0066 in/in/mn 1.1,333 11.0

.030 Longitudinal .0066 in/in/mn 140,000 12.5

.060 Transverse .0057 in/in/min 11:1,333 11.5

.060 Transverse .0057 in/in/min 135,830 10.5

.060 Longitudinal .0057 in/in/min 127,333 13.0

.060 Longitudinal .0057 in/in/in 12t,666 19.0

.125 Transverse .005 in/n/mn 110, 30o 10.5

.125 Transverse .005 in/n/min 108,10 11.5

.125 Longitudinal .005 in/in/in 106,080 17.5

.125 Longtudina1 .005 in/n/min 1o!,6k0 16.5
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TAKE 2

TNSILE PROPERTIES OF ELECTRON 1lAM WELDED JOINTS IN 0.5 Ti-No ALLOY I4EET

weld -t~ Ultimato Weld

I- a $I train Rate Tensile Itresth Zone

.030 24 KV 80 ms 0 psi .0025 In/in/sin 79,100 Narrow

.030 24 KV 80 ma 90 psi .002S In/In/in 92,000 Narrow

.030 24 KV 80 ma 90 psi .002S In/in/min 83.S0 Narrow

Average - 64,500

.030 27 Kv 40 as 40 psi .0050 in/in/in 82,000 ree

.030 27 KY 40 ma 40 psi .0010 in/In/min 71,300 Vee

.030 27 Kv 40 ma 40 psi .0050 Injin/in W10 Vee

Average - 78,300

.060 21 Kv 170 ma 70 psi .0050 In/in/aim 62,200 Narow

.040 21 KV 170 aa 70 psi .00SO in/n/a/in ?S,00 NarNow

.00 21 KV 170 me 70 psi .00SO in/in/sain 7300 arr.ow,

Average - 77,400

.060 11 KY 110 me so psi .005 In/in/rin 90,000 Wes

.00 21 KV 110 Ma So Psi .00S In/in/ain 64,300 Wes

.060 at." 110 ima So psi .001 In/In/lin 0,100 Wee

.060 31 KY 110 me 50 psi .005 In/inaln 65,700 Vee

.00 21 KV 110 ma so psi .005 In/In/ain "80,200 Vee

.060 21 V 110 ma So psi .00S In/inain 60,300 Vee

.060 21 KV 110 me So psi .001 In/in/elm ALM Vea

Average - 63,0

*Its III KV less so psi .OOS i14146101 ?36900 Nomre

.15 0 IK 80 ma N0 psi .01 I*/In/if 713,00 Nerve.

.1135 33KV 000m U Npa .005i./lu/mlm OS3o Nerve.

o1s IS KY 350 me so psi .001 In/I/m Is, m0 M rIe.

Average - 6l1one

.In 4 a nom Spa .Os pi IWnln 6,400 Wee

.In3 34 KY 310 ma 35 psi ."5 In/InlmI 70,100 Wee

.135 34 KV 310 a 35 psi .001 I4/I6/6I.Gt 7 00 Yea

01 11 4 I 3 a l a 3 psi 0111 In/4146 73,300 Vee

ols 14 KV MIsoO 1 psi s$ IJifnleAn ve a .

Av.'e - 69,G00
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