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GENERAL

This alloy {s designed primarily for use in elevated tem-
perature applications and in the anpealed condition. The
room temperature tensile strength is about equal te 6Al-
4V but at elevated temperatures the tensile strength and
creep resistance are superior to other commonly available
alpha or alpha + beta titanium alloys, Special duplex
annealing treatments have been developed which yield
high fracture toughness in sheer at temperatures as dow
as -200F, This alloy has the highest tensile modulus and
lowest density of any comrmercial titanium alloy. Recent
investigations have shown it to be more susceptible to
elevated temperature solid salt corrosion thae 641-4V or
4Al-3Mo-1V. Delayed failure of cracked specimens has
bzen encountered in salt selutions and susceptibility to
this effect increases with thickness.

Commercial Designation
8Al-1Mo-1V-Ti alloy.

Alzernate Designation

None.

Specifications
AMS 49535, Welding wire, (50).

Composition
Table 1.04,

TABLE 1.04

Allgy

(1X4)

Ti-8Al-1Mo=-1Y
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Aluminum 7.5
Molybdemm
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1.05
1.051

1.052
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Heat Treatment

Alloy is used in annealed condition and solution treating
and aging is not recommended. Either single anneal or
duplex cycles are employed depending on the combination
of properties desired. The duplex cycles follow normal
mill annealing furnace cool) and involve air cooling,

Air cooling from the annealing temperature inc¢reases the
toughness with some reduction in room temperamire
strength, (19). Special beat treating procedures are
under development to improve the hot-salt stress corresion
resistance and to reduce the tendency to delayed failure
in the presence of cerrain environments, (see 1.09 and
2.03).

Bar forgings and heavy sections. Duplex, 1650 to 1850,

1 hour, air cool + 1000 ro 1100F, & to 24 hours, air cool.
For minimum distortion 1650F, 1 hour, air cool + 1100F,
8 hours, air cool. For higher creep resistance 1850F, 1
hour, air cool + 1100F, 8 hours, air cool, {1}.

Sheet

Mill anneal. 1430F, 8 hour, furnsce cool. Highest room
temperature tensile strength. Good stability and creep
strength to 700F,

Duplex gnneal. Mill anneal + 1450F, 15 minutes, air cool.
Appears particularly suited o moderately elevated tem-
perature applications and where bigh toughness is re-
quired. See Table 3.02712.

Duplex apneal (also called Triplex), Mill acneal + 1850F,
5 minutes, air cool + 1375F, 15 minutes, air cool. For
superior creep resistance combined with good toughness,
(see Fig: 3.041) and Tahle 3.02712).

Stress relief
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Stress relief for mill annealed sheet, 1300F, 30 minutes.]
air cool. |
Stress relief for duplex annealed sheet L1350F tos 1450F,
15 minutes, air ¢ool, (5).

Process aoneal for sheet, 1450F, 15 to 30 minutes, air
cool, (5).

Hardness
Alloy is used in annealed condirion only,

Forms and Corditions Available
Alloy is availahle in all normal! commercial forms except
strip, (3).

Melting and Casting Practice
Melring. Double consumable electrode vacuum melt.
Caseing. Alloys is noz cast.

Special Considerations

This alloy is susceptible to hot salt coxrroesion at tempera-
tures above about 400F and subject to delayed failure when
tested with cracks in the presence of salt water, (see
2,03). Heaung in or slow cooling through the remperamure
range from about 1000 to 1200F should be avoided, {see
Fig. 3.02713) thus, slow cooling from the annealing tem-
peramire tends to decrease the toughness, (see Fig.
3.037110). Unfortunately the structure prodeced by air
cooling from the annealing temperature is not stable if
heated for long periods of rime at moderataly elevated
temperatures and under the circumstances the yield
strength increases and the roughness decreases, (see Figs.
3.03110, 3.0218 and 3.02714).

PHYSICAL AND CHEMICAL PROPERTIES

Thermal Properties
Meiting range. Approximarely 3100F, (3).

Phase changes. Alloy transforme on heating to all-beta
at approximately 1900F, Slow cooling from above the
beta transus Tesults in a predominately alpha strucrure
with approximately ten percent beta, (3).
Time-temperanire-transformation dizagrams

Thermal conductivity, Fig. 2.013.

Thermal expansion, Fig. 2.014.

Specific heat

Thermal diffusivicy

Other Physical Properties
Density. 0.156 lbs per ¢u in., 4.37 gr per cu em.

Electrical resistivity, Fig. 2.022.
Magnetic properties

Emissiviry

Damping capacity

Chemical Properties
See also 6A1-4V,

Corrosion resistance. General. Recent intensive in-
vestigations of several commercial ritanjum alloys in-
cluding 8A1-1Mo-1V have served to characterize the el-
evated temperature solid salt stress corrosion behavior
in considerable detail and have shown thar delayed
failure of cracked specimens may be encountered at
room temperature in both air and aqueous environments.
Qnly & brief summary of these investigations can be given
here and the reader should refer to the references for
further detalls. 'In general, the results indicated that
this alloy in its conventionally processed and heat treared
conditions is more susceptible to solid salr srress corro-
gion than is annealed 6Al-4V or 4A1-3Mo-1V but probably
less so than 5A1-2.58n. It appears to be mote susceptible
to delayed failure in aqueous salt solutions than GAl-4V,
Preliminary results indicate that by special proces-

sing and heat reamment the delayed failure resist-

apce of this alloy may be improved.

Solid salt corrosion. The rate of corrosion in the pre-
sence of salt is very rapid above 900F without stress
while the rate at lower temperatures depends strongly

on the stress. Sodium chloride coated sheet tensile
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specimens siressed at 40 ksi exhibir losses in retained
YOO temperamre tencile strength after exposures of $000
hours at S00F and 1000 hours at S00F, (31), (see Fig.
2.0321). Exposure at 650F and 10 ksi for 100 hours
results in a large loss in tensile elongation, {44), Tension-
tension fatigue tests (19) at 800F and 60 ksi show pronounced
loss in the fatigue life of sheet specimens provided with a
small hole {K; = 2.3) while no effect on the fatigue life of
these specimens was observed at 600F and below, The
stress and temperature limits below whick solid salt
stress corrosion does not occur are not definitely estab-
lished. As might be expected,the sensitivity of the

test i a factor which must be corsidered when attempting
to establish these limits,and different rests can have

widely different sensitivites, For example a gelf stressed
specimer (see Fig. 2.0321) has been developed (29) which
appears [0 be more sensitive than the commonly used
tezsile specimen, The self stressed specimen is formed of
& pair of oppasitely bowed strips lastened at their ends o

:preserve the bow. The amount of bowing determines the ex-

posure Sress.
Following exposure the specimen is placed in longitudinal
compression and the end deflection or shortening o
fracture determined. On the basis of the data thus far
available it would appear that at temperatures below 400F
salt stress corrosion of this alloy would not be an impore-
ant’ consideration for most applications.

A wide variety of halogen salts have been found to produce
stress corrosion in this alloy at 650F and above, (32)(35).
Pure sodjum chloride appears to be among the most
damaging and is more severe than ASTM artificial sea
sale, (29)(32).

Sturessed specimens (120 ksi) placed in & nop-induestrial
atmosphere two miles from the sea for 18, 000 hours
showed appreciable stress corrosion when subsequenty
exposed 2, 600 hours at S50F in afr, (29) and tested using
the gelf stressed specimen shown in Fig. 2.0321. Various
metals used for bearing or for surface protection readily
form chlorides in the presence of even s few ppm of
chlorine at temperatures ahove 750F, These chloride
coated metals, if in contact with a titanium alloy suscept-
ite 1o salt stress corresien, can produce premature
failures of the titanium alloy, (33). Silver is a bad actor
in this respect and precautions should be taken to aveid
contact berween silver and titanium if elevated Temperatures
arTe encountered in the service application. Other metals
which may have a damaging effect include cadmium, Jead
and palladivm, (33).

Beducing the thickness of soditm ciloride coatings de-
creases the time at temperamre necessary 1o initiate
stress corresion but does not appreciably affect the
amount of damage produced by very long times at tem-
perature, {30)(31).

The amount of stress corrosion produced by 2 given roral
time at elevated temperamre during cyclic heating de-
creases the cycle dwell time at elevated wemperature, (30)
(31), In certain types of tests this beneficial effect of cycling
begins to disappear as the cycle dwell time exceeds abeut
8 hours, (see Fig. 2.0322).

The mechanism of solid salt corresion of titanium alloys
is not clearly understeod and appears to be complex, in-
volving as yet unidentified intexmediate reaction produets.,
There is general agreement thar oxygen in some form,
(¢.g. as a titanivm oxide) must be present and that
corrosion is morxe rapid in moist than in dry enviren-
ments. The elecirochemical nature of the reaction can he
readily demonstrated, (38) and involves an oxygen differ-
ential cell with the cracks occurring at the cathode. Some
investigators propose a gas reaction product is directdy
or indirectly involved in the cracking. Thus, it has been
suggested chlorine could be formed from the intermediate
corrosion products and cause cracking directty, (29)(35).
Another suggested mechanism involves the production of
HC1 (from a reaction berween NaCl and water) which then
reacts with Ti, Al, and V to form chlorides and hydrogen.
The bydrogen then diffuses into the titanjum alloy 0
produce the observed cracking, (32). Experiments con- .
ducted using hot stage microscopy have been interpreted

2.0321
2.0322

2.033

2.0331

3.01
3.021
3.012
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to show that a gas is not responsible for the cracks but
that a solid state reaction occurs producing hydrogen ions
that diffuse into and embzinle the metal, {37).

Effect of exposure temperatere and time on solid salt
stress corrosion of duplex annealed sheet, Fig, 2,0321.
Effect of cyclic heating on solid salt corrosion susespri-
bility of duplex annealed sheet, Fig. 2.0322.

‘Delayed failure. Titznium alleys are considered to

be exceptionzlly resistant to artack by aqueocus environ~
ments including most inorganic salt solutons. Recent
investigatons, however, have shown that cracked
specimens of this and several other titanium alloys
exhibit delayed failure in zqueous sodium chloride
solutions and ip certain cases also in distilled water,
{36)(42)(43)(45). The mill annealed condition of this

alloy appears to be considerably more suscepiible to

this than the duplex annealed condition, (see Fig. 2.0331).
Sefficiendy thin duplex annealed sheet exhibits essenua.lly
10 susceptibility to'delayed fajlure in the presence of 2

3 1/2 percent sodium chleride solution while this alioy
conditien in the 0.045 inch gage shows large reductions

in sirength when tested in the same environmenr, (see
Fig. 2.0331). Additional information is necessary to
properly delineate this thickness effect and the influence
of metallurgical structure, Preliminary results (36) indi-
cate that significant improvement in the resistance to
delayed failure may be obtained by producing microstruc-
tures having substantial amounts of transformed beta so
that the primary alpha exists in the form of discontnuous
islands. Suitahle structure may be obtained by modified
rolling techniques followed by 1850F, 5 minwes, AC +
1375F, 15 minutes, AC, heat treatment, (41). The possi-
ble influence of mill processing and heat treatment vari-
ables on solid salt stress corrosion of this or other
tranfum alloys has received little attention. There is some
indication that rapid cooling from the 1450F annealing
remperature appears to produce a less susceptible conditien
than a very slow cooling rate, (34). However, additional
tests would be necessary to prove wis. Iovestigations of
protective coarings show that aluminum modified silicone
provides useful protection from solid salt corrosion at
550F for 3000 hours, (39). Data for longer exposure
times is not yet available . Preliminary results indicate
that flame sprayed or zinc dipped coatings should be
further investigated, (35).

Delayed failure curves in 3 1/2 percent salt solution

for mill and duplex annezled sheet, Fig. 2.033L.

MECHANICAL PROPERTIES

Specified Mechanical Properties

AMS specifications. Welding wire; AMS 4955, (50).
Producer’s guaranteed minimum tensile properties tor
annealed bar and forgings, Table 3.012.

TABLE 3,012

[Souzce (1)
Alloy

Ti-BAl-1Mo-1V

Form

Forgings@] | Rolled Bar(a)

Conditien

Siggle oxr Duplex apneal

Ftu' min =kal 130 130

e(lID)mln - percent 10 10
RA, min - percemt 20 25

-ksi 120 120

(a8} Sectioctis up 10 and including 4 sq in
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3.013 Producer's guaranteed minimum tensile properties for 3.02713 Effect of stress relief temperature and time on sharp
annealed sheer,|Table 3.013. notch properties of duplex armealed sheet, Fig. 3.02713. Ti
3.02714 Effect of elevated temperature exposure on sharp notch
TABLE 3,013 properdes of duplex annealed sheet, Fig. 3.02714. Al
[Souree TMCA {20) 3.0272 Fracture toughness. See 3,0327,
Allgy Ti-BAL- IMo-1V 3.02721  Nominal fracrure toughness of mill annealed and duplex Mo
Form annealed sheet, (seeTable 3.02712).
Mill anz, 1450F] 1450F 1850F, 5 min, AC 3.022  Combined properties v
Condition Shr, FC 115 min, AC |+ 1375F, 15 min, AC 3.03 Mechanical Properties at Various Temperamres
‘Fey min-ksi 145 135 135 3.031 Tension
:( !Zm_mm'k": 135 125 1% 3.0311 Stress-strain diagrams
iy ozgef:en 5 8 6 3.03111  Srress-strain curves for mill annealed sheet at elevated
» 0,025 in ] 10 8 temperatures, Fig. 3.03111.
3.03112  Stress-strain curves at elevared temperamre for duplex
3.0z Mechanical Propertieg at Room Temperatmre amealed sheet, Fig, 3.0312, : .
1.021 Tension. Sec alss 3.03. 3.0312 EﬂeFt of test temperature on tensile properties of
3.0211 Stress-strain diagrams. See 3.0311. 3.0313 Em:::iﬁ “r::: :em%eran;re?, Fig. 3.0312,
3.0212 Average and spread of longitudinal tensile propertes - " rze ufrdualn ana almgl::mperamre
for mill annealed sheet of various thicknesses, Fig. ;?;e:;a oglpsrope 8 plex anneale T stock,
3.0212. iy . N .
3.0213 Average and spread of transverse tansile properties 3.0314 E.E_t'ec: of test temperature on tengile properties of 1450F
for mill annealed sheet of various thicknesses, Fig. mill annealed sheet, Fig. 3.0314
3.0213. 3.0315 Effect of test temperature on tensile properdes of
3.0214 Influence of various reannealing cycles on vensile 3.0316 c?'ltl_?lex :Ennealed sheet from five h:ats, 1:;5, .3,03 15.
properties of 1350F mill annealed sheet, Fig. 3.0214, * ect of test temperature an two heats of triplex
3.0218 Influence of various reannealing cycles on tensile proper- annealed sheet, Fig. 3.0316. . .
tes of 1450F mill anncaled sheet, Fig. 3.0215. 3.0317 Effect uf_10w temperatures an tensile properties of
. ' : 1350F mill annealed sheet, Fig. 3.0317.
3.0216 Influence of aging temperature and solution treating 3.0218 Efteer of d it
temperature on tensile properties of sheet, Fig. 3.0216. - ect af exposure anc Lest Lamperanire on rensile
3.0217 Effect of elevated temperature air exposure on tensile properties of 1450F mill annealed sheet, Fig. 3.0318.
properties of duplex anneated bar, Fig. 3.02i7. 3.0319 Effect of elevared nemper.ature exposure time under
3.0218 Effect of ekvated temperamre exposure with and withour stress an tensile properties and mill annealed sheet
stress on tensile properties of duplex annealed sheet, at room emperawre angd 5350F, Fig, 3.03719.
Fig. 3.0218. 3,03151 Effect of eleevated temperature exposure under stress
3.022 Compression, See 3.0322. on tensile propertes of duplex annealed sheet at several
3,022]  Stress-strain diagrams temperatires, Fig. 3.03191.
o2y See 3,03 T g
g. gig iﬁ;‘; and shear -3.0322 Effect of test temperature on compressive yield swength
3.026 Bearing. See 3.036. 5. 033 i‘“m annealed sheet, Fig. 3.0322.
3.027 Stregs concentration ‘ pact .
3.0271 Notch propertics. See also 3.0371. 3.0331 Eﬂ'_ec: of test temperature and hot ro].lulng temperamre
2.02711 Sharp notch properties of mill annealed sheer, Table on impact strength of hot rolled bax, Fig. 3.0331.
. ar
TABLE 3,0271F 3.0351 Effect of test temperature on shear strength of bar
| Sourge [£)) duplex annealed ar various temperamres, Fig. 3.0351,
Alloy Ti-BAl-IMa-1¥. 3.036 Bearing
Form 0,020 in Sheer 3.0351 Effect of test temperature on bearing properties of
Condition Mill ann 1350 F, 8 hr | Mill ann 1425 F, 8 hr mill annezled sheet, Fig. 3.0351.
L T L T 3.037 Stress concentration
Fry, -ksi 157 153 142 140 3.0971  Notch properties
Notch strength - ksi [2) 54 96 71 3.03711 Effect of test temperature and annealing temperature
Fatigue cemer érack ;I.lo?ltfr. properues of duplex annealed bar, Fig.
Slgw crack extension 3.03712  Effect of test temperature on notch propertes of 1350F
by ik staln mill annealed sheet, Fig. 3.03712.
Amneal before cracking 3.03713  Effect of test temperature and sheet thickness on notch
properties of 1850F duplex annealed sheet, Fig.
3.02712  Sharp notch properties of mill and duplex annealed sheet, 3.03713.
Table 3.02712.
TABLE _3,02712
Saurce (5)
LAlloy Ti-8Al-1Mo-1V
Form 0.032 in sheet
Condicion Mill ang 1450F, 8hr, FC { Lab ann 1850F, 5 min, AC + 1375F, 15min AC _{ Mill ann 1850F, 5 min, AC +1375F, 15 minAC
Direction L. T L T L T
Fry - ksi 147 145 141 138 141 138
Fty - ksi 139 137 130 127 130 127
e(2 in) - percent 15 15 10 10 10 10
Notch strength-ksi 79 74 123 123 132 123
Ke - ksifin’ ()| 138 137 >225 »225 >225 »225
(2} Nomigal 1 } Slow Crack Extension 3,03714  Effect of low test temperature on botch properdes of
e 4 L2 Mot Measured . 1800F duplex amnnealed sheer, Fig- 3.03714. )
l _.._...T Cracked after Anneal -3.03715 Effect of low test temperamre on notch properties of
o quenched and aged sheet, Fig. 3.03715.
Center Farigue Crack Specimen
C¢OoDE 3709

Ti

PAGE 3




Ti

NONFERROUS ALLOYS

REVISED: MARCH 1966

PAGE

4

3.03716 Effect of test temperature on sharp notch strength of subzero temperature the ughness of duplex annealed
Ti duplex annealed sheet from three hears, Fig. 3.03716. sheet is superior to that of mill annealed sheet (compare
3.03717  Effect of test temperature on nominal fracture toughness Figs. 3.037111 with Fig. 3.037112). In generat rapid
8 Al of three heats of duplex annealed sheet, Fig. 3.03717. cooling from temperatures above about 1350F is necessary
3.03718  Effect of erack length on sharp notch properties of for development of optimum combinations of swrength
| Mo triplex annealed sheet at several temperatures, and toughness (eg. see Figs, 3.037110). However, the
Fig. 3.03718. benefits of this rapid cooling ate lost if the alloy is
I Vv 3.0371%  Effect of reannealing temperature on the -!10F sharp notch heated for long periods of time at elevated temperature.
i properties of duplex annealed sheet, Fig. 3.03719. (See Fig. 3.02714). Room temperature stretching
3.037110  Effect of cooling rate from reannealing temperature reduces the low temperature toughness of sheet (see
on -110F sharp notch properges of duplex annealed Fig. 3.037114). Plane strain fracture toughness data
sheet, Fig. 3.037110. is not yet available, (see alse 1.09),
3.037111  Effect of exposure and test temperature on sharp notch 3.038 Combined properties
prepertes of mill annealed sheet, Fig. 3.037111.
3.037112  Effect of exposure and test temperature on sharp notch 3.04 Creep and Creep Ruprure Properties
propertes of duplex annealed skeet, Fig. 3.037112. 3.041 Creep deformation curves for mill and duplex anneated
3.037113 . Effect of thickness and elevated temperatuere exposure sheet, Fig. 3.041.
on sharp notch strength of duplex annealed sheet, 3.042 0.1 percent creep deformation curves for duplex anpealed
Fig. 3.037113. ) sheer at 450 to 650F, Fig. 3.042.
3.037114  Effect of room tersperature stretching on -110F sharp 3.043 Isochronous stress-strain curves for mill annealed
notch properties of duplex annealed sheet, Fig. 3.037114. sheer, Fig, 3.043.
3.0372 Fracture toughness. The fracture toughness of aznealed 3.044 Creep properties at variots temperatures for mill and
sheet is very high at room temperature and above, At duplex acnealed sheet, Table 3,044.
TABLE 3.044
Source {a)(21)
Alloy Ti-BAl-1Mo-1V
| Ferm 0.056 1o 0. 080 in thick
Candition 1430F, Ehr FC 1850F, 5 min, AC+ 1100F, Bhe. AC |
Creep Stress 550F 800F 900F 1000F 1100F BOOF 900F 1000F 1100F
and Temp - F 67 ksi 65 ksi 45 ksi 25 ksi 10 ksi 65 ksi 45 ksi 25 ksl 10 ksi
Total Deformation
Percent in
13¢ hrs 0.36 0.92 2,48 4,82 Q.14 0,28 0.52 2.18
1000 hrs 0,032
12000 hrs 0,032
3.045 Creep propertes at various temperawres for duplex
acnealed bar, Table 3.045.
TABLE 3,045
Source {1}
11 Ti-8Al-iMo-1V
Form 1/2 in dia bar
Condition 1650F, lhr, AC + 1100F, 8hr, AC | 1800F, lhr, AC + 1100F, 8hr, AC | 1950F, thr, AC + J10OF, Shr, AC
Stress - ksi
at temp
B50F 1000F 1100F 850F 1000F LHOOF 850F 1000F 1100F
Total Def. in 15Chr
D. 2 percent 50 15 - 50 (13) 4 (70) 5 20
0. 5 percent 60 20 - 60 24 8 - 45 -
1.0 percent - 28 - - 30 12 - - -
() Value extrapolated.
3.046 Creep rupture properties for duplex annealed bar and
forgings, Fig. 3.046.
3,047 Creep properties at two temperatures for compression
forging, Table 3.04%
TABLE 3. 047
| Source 04
Allow Ti-8A1-1Mo-1V
Form 21 indla ¥ 1 }/2 in Compressor [OTE0E _
| Direction Radial
Condition 1650F, 1 hr, AC 1850F, 1hr, AC 1850F, 1 hr, WQ 1830F, 1 bhr, WQ
+1100F, 8 hr, AC + 1100F, 8 hr, AC + JI00F, § hr, AC +1375F, 30 min, Af
Creep stress 900F 1000F 900F 1000F SO0F 1000F 900F 1000F
| and remperawre 45 ksl 25 ksi 45 kst 25 ksi 45 kst 25 kst 45 ksl 25 ki
Toral deformaden 0.39 0.18 0. 29 0.20 .31 0.16 0.28 0.15
rcent in 150 hr
CODE 3709
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3.05 Fatigue Properdes
3.051 Axial load fatigue properdes of duplex annealed sheet
at low and elevated temperature, Fig. 3.051.
3.052 Axial load notch fatigue propertes of duplex anpealed
sheer ar low and elevated temperatures, Fig, 3.052,
3.033 Axial load sharp notch fatigue properties of duplex
anpealed sheet at room and elevated temperamnire, Fig,
3.053.
3.054 Rotating beam fadigue properties of mill and duplex
anpealed bar, Table 3.0534.
TABLE 3.054
Source {1}
Al Ti-3A)1-1Mo-1V
Form Bar
Condition Method | Strzess | Stress | Fatigue strength -
Ratio Conc - kst, atcycles
Al R 10° ] 108 | 10
Ann, 1400F, 24 hr, | Rex -1 | Smooth 97 | B6 82
1AC Beam K =1 - - -
1B00F, 4 hr, AC, £ 103 |91 | -
1000F, 24hr, AC

3.055 Axial load fatigue properties of duplex annealed sheet
at elevated temperatures, Table 3.055.
TABLE 3,055

Source 27

Abloy Ti-8Al-1Mo-1V

Form 0,050 in sheet

Condition 1450F, 8 hr, FC + }450F, 30 min, AC .

N Method Stress Fatigue strength - ksi
Temp - F Ratio Stress ar cycles
A | = Conc | 10% ] 105]) 108 107

RT . 0.1 | Notch 80 | 30 |45 |40
400 Direct K=2 |7: |8 |83 [40
650 Sress @ 67 | 45 |42 |40
RT -0.5 58 | 40 T3¢ [28
400 Direct 50 |39 |3a |2
650 Sress as | a8 o [
RT . 0.1 | Smooth | 145 F102 |99 [50 -
400 1:;::8 K=1 f125 | 97 |90 |85
650 i 105 | 95 [90 |85
RT : 0.3 120 | 83 |75 |72
400 i’::; 9 | 70 |65 |63
650 87 | 70 |60 |58

(a) For specimen see Fig. 3,057

Effect of elevated temperature stress exposure on

the 105 cycle farigue strength of duplex annealed sheet
at room and elevated temperatuxes, Fig. 3,056,
Effect of elevated temperamre stress exposure on the

105 cycle notch fatigue strength of duplex annealed sheet

Elastic Properties

Poisson's rato
Modulus of elasticity
Tensile modulus of elasticity for duplex annealed sheet
ar low and elevated temperatures, Fig. 3.0621.

Tensile modulus of elasdcity at various temperatures
for annealed bars and sheet, Fig, 3,0622.

Compression modulus for mill annealed sheer 2t various
temperatures, Fig., 3.0623.
Modutus of rigidicy
Compressive tangent modulus at various temperatures for
mill annealed sheat, Fig. 3.064.
Compressive gecant modulus at various temperatures for
mill annealed sheet, Fig. 3.065.

at room and elevated temperatres, Fig. 3,057,

4.01
4.011

4,012
4.013

4.0131

FABRICATION

Formability

General. Forming practices for this alloy are similar

to those of other alpha rich titanjums. The beta transus
of this alloy 15 higher than Ti-6Al-4V, and this permits
higher hot work temperatures. Finish working tempera-
tures ahove the beta transus (aproximarely 1900F) produce

coarser grain size than is characteristc of finishing
below the beta transus. (See 1.09). Sheet forming is more
difficulr than in Ti-6A1-4V, and for severe operations
forming temperatures between 1325F and 1375F are re-

quired, (3}.
Hot sizing 1450F, (5).

Ti

Ti
Al
Mo

Forging. Startng temperature 1950F maximum. Finish-
ing temperature 1800F minimum and 1900F maximurm, (1).
Tensile properties for duplex annealed bar upset forged

at 1850 to 1950F, Table 4.0131.

TABLE 4.0131

(1)

Ti-8Al-1Mo-1V

axial upset to 3/4 in

3 in long quarter section of ¢ 1/2 in round

1850 F

1950 F_

1650 F

1800 E

1650 F

151
139
16
24

141
128
17
34

138
124
12
21

142
124
15
31

1800 F

(a) Indicated temp 1 hr, AC + 1100 F, 8 hr, AC.

4.014

4.02

4.03
4.031

4,032

4.033

4,04

4.05

Rolling. Finish rolling temperatre for sheet is aormally
about 1800F, however, specizl rolling schedules may use
a different temperawre in order to improve stress

c¢orrosion resistance.

Ma

and Grindin

Machines similar to Ti-6A1-4V but requires stress relief,

(see 1.054), (3).

Welding

General. Sheet is readily welded by theTIG process using
a parent alloy filler and the welds have high joint effi-
ciencles, (4)(7). Resistance welding is readily accomplish-
ed providing care is taken to insure the facing surfaces are
clean at the time of welding, (46). For thick sections the
MIG process has been successfully employed, although
experience with welding of thick sections of this alloy is
very limited as yet, (47).
Stress retief. Stress relief heat meatments should not
be carried out in the temperarure range between 1000 and
1200F in order to avoid loss in fracture toughness as
well as increased sensitization of the weld metal ard
parent metal to stress corrosion, see 1.054. In fusion
welding of sheet a prekeat of 500F has been found benefi-
cial in reducing residual stress, (48).
Bifect of test temperawre and reannealing on tensile
properves of welded sheet, Fig. 4.033.

Heat Treatmenr
See Ti, commereially

Surface Treatment
See Ti-6Al-4V,

puzre.
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