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1. GENERAL
B 120 VC4 1s a heat treatable body-centered cubic meta-
stable beta alloy which is formable in the solution
breated condition and can be aged to yield strengths of
170 to 200 ksi. Extreme cold working prior to aging
has produced tensile strengths as high as 300 ksi in
small section speciinens. The alloy has more than 25
percent slloy conteit and sta*ilizes in a body-centered
cubic form down to .275F with moderately rapid cooling.
This structure Is rerained dewn te room temperature.
In this condition the alloy car be strengtheped by re-
heating abave 600F where precipitation of the alpha
phase (close-packed hexagonal structure) and of the
compound TiCr2 occurs. The solution trezating tempera-
ture is of particular importance in its infivence on tough-
ness, and temperatures below these commonly used may
be employed to advantage in this respect. A desirable
characteristic of the alloy is that it can be air cooled
from a low scluticn treatment temperature {1400 to 1450F)
and yet exhibit good aging response, {1, p. 4)(4X16}38,
. 8,9).
1,01 Commercial Designation
B 120 VCA Titanium Alloy.
102 Alternate Designarions
Crucible B 12¢ VCA,
Republic RS 1208,
Ti-13V-11Cr-34l,
Bera Ti.
103 ifications
AMS 4917, sheet, strip axd plate,
MIL-T-3046, sheet, strip amd plate.,
1.04 Composition
Table 1.04.
TABLE 1.04
Source rucible (3) [TMCA(2, p. 8} AMS
Percent Percent Percent
Min | Max | Min | Max | Mio | Max
Alummninum 2,50| 4.000 2.50( 3.5(] 2.5 | 4.0
Carbon - 0,10 - 0.0 - 0.19
Chromium 10.00 § 12.00{10.00 | 12,0010,0 § 12,0
Iron - 0,35 - - 0. 19
Vanadium 12.50 | 14.000i2.50 | 14.5012.5 | 14.5
Nitrogen - 0.05 - 0.08[ - 0. 05
Hydrogen
{Sheetand Wire) - - - 0.0 - 0.03
Hydrogen
(Bar and Biller) - - - 0,015 - -
Oxygen - - - 0.20f - 0.17
Titanium Balance Balance Balance
1.05 Heat Treatment
1,051 Scluticn treat. 1400 to 1450F, 10 ro 30 minures, air cool,
{4).
1.0511 Anneal. Same as solution wreat, 1.051. The terms an-

neal apd solution weat can be used ipterchangeably for
this alloy as both terms designate gne matexial condition,

@ p. 8.

1.052

1.053

1,06
1061

1.062
1.063

1.064

1.08

.09

2z,

2,01
2.011
2.012
2.0121

2,0122
2,0123
2.013
2,014
2,015
2,016

2.02
2,021

2.022
2,023
2024

2,025

2.03
2.031

2.032

3.01
3.011
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Sresg relief. 900F during aging. If aging is not em- .
ployed, 15 minutes ar 1000F i3 recommended, (%, p. 10). Ti
Age. Normally a full age is used, 900F, 72 hours.

However, the mechanical properties are a fuattion of 13 V
aging time and temperature and for special applications

ather aging treatments car be developed, (4)16). I Cr

Al

Hardness

Effect of solution annealing ternperature on roqm tempera-

ture hardness of sheet, Fig. 1.061, Bi2OVCA
Effect of aging time on room temperature hardoess of

cold rolled sheet, Fig. 1.062,

Effect of reduction by shear forming on hardness of

alloy, Fig, 1.063,

Effect of low temperanire ¢n hardness of solution treated

and aged sheet, Fig. 1.064.

Forms and Conditions Available

The alloy is available in a wide range of sizes in the

solution reared, fully aged, or solutign treated and cold
Tolled comdirions as sheet, srrip, plate and foil. Barstock

and large billets are supplied in rthe annealed condition

for further forging. Small ber, fastener-srock amd wire

is generally supplied in the solution treared condition,

but is also available in the aged condition. Producers

are developing production of this alloy as extrysicas

and welded and seamless tubing, (1, p.2{2, p.11).
Melting and Casting Practice

Consumable electrode double-vacuurn meleing, (2, p.8).

Special Consideration

PHYSICAL AND CHEMICAL PROPERTIES

Thermal Properties

Melrting range

Phage changes

Time-temperature-transformation diagram for alloy,

Fig. 2.0121,

Phase disgram of alloy with variable chromium content,

Fig. 2.0122.

Phase dlagram of alloy with variable aluminum content,

Fig. 2.0123.

Thermat conductivity, Fig. 2.013.

Thermal expansion, Fig. 2.014.

Specific heat, Fig. 2.015.

Thermal diffusivicy

Other Physical Properties

Density, 0.175 b per cu in, 4. 85 gr per cu cm, room

temperature, {1, p. 2).

Blectrical resistivity

RT Ann, 60.2 microhms-in,
RT STA, 55,8 microhms-in, (25, p. 29).

Magnetic properties

Emissivity

Damping capacity

Chemical Properties

Carrosion resistance. This alloy exhibits excellent

resisiance o sea water and chloride solutions and is also

resistant to corresion by both gasecus and liquid

flucrine at temperatures below 220F. It is susceptible

to Stress corrosion cracking in uninhibited hydrochleric

acid, (1, p.30X11, p. 7).

Oxidation resistance

MECHANICAL PROPERTIES

Specified Mechanical Properties

Producer's specified mechanical properties, Table 3,01k,
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Ti TABLE 3.011
Source Crucible {1, p.3) 1 TMCA (2, p.12)
13V Alloy TI-1av-110z -3A]
I Cr Form Sheet Sheer and strip Foil Bar;:agilel: :r i«:;gfg and
Conditign ST STA (c) 5T STA ICR + Aged STCR 5T STA
3 Al Thickness - in < 0.008
Fopr min - ksi 125 190 i2s 190 220 230 125 185
| . min - ksi 120 170 120 170 200 220 120 170
B12Q VCA et(% im}, min - percent i0 6 10 4 (a), 3ty 3 2 - .
e {4 D) min - percest - - - - - 10 4
Bend factor  (radius-t) at 6r-8t¢t 3 t{d), 350(e - - - - -
RA, max -pexcent 40 {c) 10-20 - - - - - -
(a) > 0.020 in thick (c) Typical properties
(b) < 0.020 in thick (@) < 0.071 in thick
(e} > 0.071 in thick
3.02132 Effect of reduction by shear forming on 1ersile properties
3.012 AMS specifiec mechanical properties, Table 3.012, of alloy, Fig. 3.02132,
3.02133 Effect of cold work on room temperature tensile proper-
TABLE 3.012 tes of solution txeated sheet, Fig. 3,02133.
Source 20) 3,0214 Effect of exposure on tensile properties.
Allgy T1-13V -LICT-341 3.02141  Effect of expoSure stress and Temperature on room
Condirion ST _ | Precnfration HT | temperature tensite properties of sheet {n solution treated
t Form Sheet, strip, and plare condition, Fig. 3.02141.
Strain rate 0,003 to 0.007 in/in/min (a) 3.02142  The effect of exposure time on room tempexature tensile
Thickpess-in > < 0,250 properties at various tempexatures for sheet, Fig.
Fru. min-ksi 130 190 3.02142.
F% _ min-ksi 120 170 3.0215 Effect of strain rate on room temperature properties of
e{Zan), min-percent 8 5 sheet in solution teated condition, Fig. 3.0215.
>0.250 in 10 - 3.0216 Design tensile properties at room temperature, See Table
Hardness, 3.013.
RC 36 - 3.022 Compression
i 3.0221 Stress-strain diagrams. See 3.0321.
@ Eﬁ;puinu{leol:::;ng:h aad then lucreace to produce fallure 3.0222 Room temperature compressive yield strength for 0.040
inch sheet aged 900F, 60 hours,
3.013 Design mechanical properties of sheet, strip and plate, iz:: 1»1: = gﬂ; :::: (26, 0. L.A.3.5.1).
Table 3.013. 3.0223 Effect of stretching in solutien treated condition on room
temperature compressive yield strength of aged sheet,
TABLE 3,013 (Bauschinger Effect), Fig. 3,0223.
| Source {39 3.0224 Design compressive properties at room temperature,
| Allny JBi120 VCA see Table 3.013.
Form Sheet, strip and plate | 3.023 Impact, see Section 3.033.
| Conditiop Aan ST and aged | 3.024 Bending, see Section 4.031.
| Thickness - in - < 0.250 3,025 Torsion and shear
| Basis. L 3.0251 Effect of reduction by shear forming on ultimate shear
Fom -ksi 123 170 strength of alloy, Fig. 3.0251.
Fty- -ksi 120 160 2,0252 Design shear properties at room temperature, see Table
Fey -ksi 120 162 3.013,
Fau ksi 92 105 3,026 Bearing, see Section 3.034.
Fbru' {e/[=1.5) = ksi 207 248 3.u261 Design bearing properties at room lemperature, See
{e/D=2.0) - ksi 270 313 Table 3.013.
Fppy (8/D=1,5) - kst 169 217 3.027 Stress concentration
(e/D=2.0) - ksi 200 247 3.0271 Notch properties
| (2 in) -percent 10 {a) 4(b) 3.02711  Effect of stress concentration on tensile strength of aged
{a) Thickness of 0.025 and greater sheet, Fig. 3.02711.
(5} Thickness of 0,025 and greater; 3 percent below 0,025 inch 3.02712  Effect of exposure temperature and time on Ioom tempera=
ture notch strength of alloy in solution treated condition,
Fig. 3.02712,
3.02 Mechanical Properties at Room Temperature 3.02713 Effect of thickness qn room temperature nolch strength
3.021 Tension of aged sheet, Fig. 3.02713.
3.0211 Stress-strain disgrams. See 3.0311 3.02714  Effect of aging temperature and time on notched and
3.0212 Effect of heat treatment on tensile properties. unnotched room temperature properties of sheet, Fig.
3,0212)  Bffect of solution treat temperature on room temperature 3.02714.
tensile properties of aged sheet, Fig. 3,02121. 3.02715  Effect of stress copcentration factor an room temperature
3.02122  Effect of aging temperature and Lime on room tempera~ notch strength properties of sheer, Fig. 3.02715.
ture tensile properties of sheet, Fig. 3.02122, 3.0272 Fracture toughness
5.02123 Effect of aging time an room tempersture tensile proper- 3.02721 Effect of solution annealing temperature 0n TOOM tem=
ties of celd drawn wire, Fig. 3.02123. perature net fracture stress and fracture toughness of
3.02124  Effect of aging time op room temperature tensile proper- sheet, Fig. 3.02721.
des of sheet, cold rolled various amounts after solution 3.02722  Effect of aging time an Toom temperature net fracture
treating, Fig. 3.02124. stress and fracture toughness of sheet, Fig. 3.02722.
3.0213 Efiect of pre-strain on tensile propertles. 3.028 Combined properties
3.02131  Effect of stretching after solution tTeatment on room
temperature tensile properties of subsequently aged ggl %‘L’M&ies at Varicus Temperatures
. ‘ension
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3.0311
3.03111
3.03112
3.03113
3.03114
3.03115
3.0312
3,0313
3.0314
3.0315

3.0316

3.03i7

3.0318
3.032
3.0321
3.03211
3.0322

3.0323

3.0324

3.033
3.0331

3,034
3.035
3,0351
3.0352
3.0353
3,036
3.0361
3.0362
3.0363
3.037
3.0371
3.03711

3.03712

3.03713

3.03714

3.03715

Stress-strain diagrams
Stress-strain curves for solution treated and aged sheet
in tension, Fig. 3.03111,

Stress-strain cyrves in tension for solurion treared

sheet at various temperatures, Fig. 3.03112.
Stress-strain curves for alloy at very high temperamures,
Fig. 3.03113.

Stress-strain curves at rooin and fow temperatures for
solution treated bar in tension, Fig. 3.03114.
Stress-strain curves at yoom and low temperatures for
solutien treated and aged sheet in tension, Fig. 3.03115.
Effect of test temperature on tensile properties of solution
treated sheet and bar, Fig, 3.0312,

Effect of test temperature on tensile properties of sevaral
heats of aged sheet, Fig. 3.0313.

Effect of test temperature on tensile properties of
different gage sheet, Fig. 3.0314.

Effect of test temperature on tensile properties of sheet,
Fig. 3.0315,

Effect of time of exposure at 550F on tensile properties
at room temperature and -110F for 0.040 in sheet, Fig,
3.0316.

Effect of exposure time at 550F on tensile properties at -
room temperature and -110F for 0.064 in sheet,

Fig. 3.0317,

Effect of low test temperature on tensile properties of
sheet, Fig. 3,0318.

Compression

Stress-srrain diagrams

Siress-strain curves in compression for solution rreated
and aged sheet of various thicknesses and test tempera-
tures, Fig. 3.03211.

Effect of test temperature ¢n compressive yield strength
of sheet at room and elevated tenperatures, Fig. 3.0322.
Effect of room and elevated zernperature on compressive
yield strength of various sheet thicknesses, Fig, 3.0323.

Effect of test temperature on compressive yvield strength
of different gage sheer, Fig. 3.0324,

Impact

Effect of test temperature on impact strength of bar, Fig.
3.0331.

Bending

Torsion and shear

Effect of test temperature on double shear swength of

ber and sheet, Fig., 3.035].

Effect of test temperature on shear strength of sheet,

Fig. 3.0352.

Effect of low temperature or shear strength of sheet,

Fig. 3,0353,

Bearing

Effect of test temperature on bearing yield strength of
aged sheet at low and elevated temperatures, Fig.
3,0361,

Effect of test temperature on bearing properties of sheet
for ¢/D = 1.5, Fig. 3.0362.

Efféct of test temperature on bearing properties for

sheet for ¢/D = 2.0, Fig. 3.0363.

Siress concentration

Notch properties

Effect of test temperature on notch strength of aged sheet,
Fig, 3.03711.

Effect of test temperature and aging time on notch strength
ratic for sheet at low and elevated temperatyres, Fig.
3.03712.

Effect of test temperature and thickness on sharp edge
notch and smooth tensile streagth of soluriorn treated sheet,
Fig. 3.03713

Effect of exposure time at 550F oo notch strength at Toom
ternperature amd -110F for sheer, Fig. 3.03714.

Effect of exposure time at 530F on notch strength at room
temperature amd -110F for sheet, Fig. 3.03715.

3.03716
3.03717

3.0372
3.038721

3.063
3.064
3.064]1

3.0642

3,065

4,01
4.011

4.0111

4.012

4,0121
4.013

4.014
4.015

4,02
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Effect of low test temperature an notch strength of sheet,
Fig, 3.03716.

Effect of test temperature on net fracture stress of center]
notch sheet specimens, Fig. 3,03717.

Fracture toughness

Effect of test temperature an pet fracture stress and
plane strain fracture voughness of bar and sheet, Fig.
3.03721.

Ti
i3 Vv
i Cr
3 Al

Combined properties

Creep and Creep Rupture Properties
Creep rupture curves for aged sheet ac 800F, Fig. 3.041.
Creep curves for aged sheet at 600 and 700F, Fig. 3.042,

Fatigue Properties

$-N curves for solution treated bar, Fig. 3,051,
S-N curves for solution treated and aged sheet at room
and low temperatures, Fig, 3.032.

Elastic Propezties

Poisson’s ratio at room and elevated temperarures, Fig.
3.061.

Modulus of elasticity

Modulus of elasticity at low and elevated temperatures,
Fig. 3.0621.

Effect of test temperature on modulus of elasticity for
sheet in compression, Fig. 3.0622,

Modulus of elasticity for 0.040 in sheet aged at 600F in
compression, 60 hours, Ec =16.3 x 103 ksi, (26, p. L.
A.3.5.1).

Modulys of rigidity at Toom temperature, 6.2 x 109 ksi,
{25, p. 29).

Tangent modulus

Tangent medulus curves in tension for solution treated
and aged sheet ar room amd elevated temperatmres, Fig.
3.064]1,

Tangent modulus curves at room and elevated rempera-
tures for solution treated and aged sheet in compression,
Fig. 3.0642.

Secant modulus curves at room and elevated temperatures
for solution treared and aged sheet in compression, Fig.
3,085,

FABRICATION

Formabitity

General.

Although requiring higher work forces, this alloy in the
solution treated condition 1s more amenable to cold
forming than any cther of the high strength titanium
alloys and it has good cold heading properties. In very
severe cold forming such as spinning or deep drawing,
intermediate anneals may be advisable. Forming by alt
conventional methods is possible, (!, p.20).

Effect of test temperature on bend preperties of solution
treated sheet ar room and elevated temperatures, Fig,
4.0111.

Forging. Hot forging temperature 1850F. Warm forging
below 14C0F promotes more rapid aging and results in
a stronger and more ductile alloy after aging. Reductions
up to 50 percent are possible between anneals in open
and closed die forgings, (1, p. 20)(13, p. 76).

Effect of aging after forging at two temperatures, Fig.
4.0121,

Splitting limits for brake forming at 1000F and 1200F,
Fig. 4.013.

Limit curve for deep drawing at 1200F, Fig. 4.014.
Limit curves for linear stretch at 500F, Fig. 4.015.

Machining

This alloy is samewhat more difficutt to machine than
other titanjum alloys. Sulfurized oils can be used as
cutting fluids with high speed steel tools. Mazintain

slow speeds and coarse feeds for al) machining operations.
Grind wet 1o minimize fire hazard, using aluminum oxide
wheels, (4).

B120 VCA

CCDE
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-4.03 We[dgg'
Ti | This alley can be satisfectorily welded using inert gas
shielded tungsten axc method without filler, or using B-
13 Vv 120 VCA as a fillex, Consumable electrode welding may
be accomplished with B120 VCA wire as filler, Re-
It Cr ststance, Seam, spot or flash welding metheds are alse
applicable, {1, p.24).
3 Al 4.031 Room temperature bend properties (single poinr) of wetd
joints, Table 4.031.
B120 VCA TABLE 4.031
Source {14, p.10}
Alloy Ti-13V-11Cr-3A
Form and Condition Sheet * sclution treated and aged %00 F, 25 hr
Filler wire ST, welded and aged ST, welded and aged
Fraet defl in Rupture modulus, ksi Fract defl,in Rupture modulus, ksi
Unwelded hzse alloy 1.70 286.3 1.70 236.3
Ti-75A L% bry s 1755 I
Ti-3Al 1.54 268.1 1.66 239.4
Ti-6Al-4V 1.28 270.1 1.70 2]10.4
R5-140 1.30 232.2 1.52 24E.5
Ti-4A1-3Mo-1V 1.54 267.9 1,62 225.0
T1-2, 5AL-16V 1.02 278.6 1.59 215.4
A-1104T 1.28 286.5 1.60 230.6
Ti-3Al-6Mo 1.04 267.1 1.58 235.8
Ti=13V-11Cr-3Al 1.28 231.2 1,58 230.8
* Sheet specimen 1 1/2 in wide x 4 /2 in long. Punch nose radies 0,125 in, 105° Anvil

4,032 Weldability is excellent in annealed condition, but weld
metal ages at different rate than bare metal resulting in
low joint efficlencies. Large grain size and micro- 48 T1-13V.11Cz-3AL
segregation of alloying constituents develop ar weld- 0.067 IN SHEET
metal grain boundaries during the fuston process. These _ .
adversely effect the properties of the joint after aging. 3} bt
The ductility and toughness of aged weldments are generally & 40
low when large grains am gxain boundary prectpitates !
are present, (38, p.9). %

4.04 Heat Treatment g xn . -
Before heat treatment remove all bydrocarbons, car- = N Bt
banaceous materials, chleride cleaner residuals. Final 235;5 MIN AT IND TEMP
cleaning using light scid pickle is recommended. Meating
in air at remmgperjfnues above about 800F contarninates the 24 LASA + AGE 900F, 72 HR .
surface. If inert atmosphere cannot be used the con- 1200 1300 1400 1500 1600
taminated layer must be removed by surface treatment,

(1, p.30). ANNEALING TEMP - F
FIG. 1.061 EFFECT OF SOLUTION ANNEALING.

4.03 Surface Treatment TEMPERATURE ON ROOM TEMPERATURE

4,051 Scale removal tan be accomplished by oxidizing molten HARDNESS OF SHEET (24, p. 154}
salt baths, by grinding, by grit and vapor blasting and
by pickling in 20 to 30 percent nitric acid plus 2 percent
hydrofluoric acid at 130F, (1, p. 30).

4.052 Brightening dip by immexsicn in 10 percent mitric acid
plus 1/4 percent hydroflucric acid, (4).

4.053 Finger stains are removed by most detergents, (4). 56 /1

Ti-13V-11Cr-34l
48 shr - b
[$) e —_—t— —
= =R e _/\ —5
G @ AT A==
o]
z ® A m900F
g o A 0 10005 ) ACE
Z 22 0.067 IN SHEET i ]
[ ® C 65% CR + SA 1450F, 15 MIN+ AGE
A A& 65% CR+ AGE
0.046 IN SHEET CRAAGE
2 ng 5?% CR + Sﬁlx 1450F, 1? MIN +50?P ﬁa\
0 20 4 60 80 100 500
AGING TIME - HR
FIG. 1.062 EFFECT OF AGING TIME ON ROOM TEMPERATURE HARD-
NESS OF COLD ROLLED SHEET (24, p. 160,177)
CODE 37i3
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52

Ti-13V-IiCr-3Al
SHEAR FORMED
RT

44

\

_.-4/

‘/};NESS

36 vd

32 /
A RED + AGE 900F, 24 HR, AC

v
W RED + ST 1423F, AC + AGE 900F,
28 24 HR, AC | .

[t} 10 20 30 40 50 60
REDUCTION - PERCENT

FIG. 1.063 EFFECT OF REDUCTION BY SHEAR FORMING ON HARD-
NESS OF ALLOY (27, p. 217-221)

40

HARDNESS - RC

® 5T

720 ,
Ti-13V-11Cr-3Al
0,060 IN SHEET
\ ST + AGE
640 :
£ 20 KG LOAD
o DPH
1371
B s60
@ N
a
-4
B \
= \\
400 E [ —
-400 -300 -200  -100 0 100
TEMP - F
FIG. 1.064 EFFECT OF LOW TEMPERATURES ON HARDNESS

OF SOLUTION TREATED AND AGED SHEET
@7, p. C.5.K)
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Ti-13V-11Cz-3A1 .
1400 Ti
5 13 Vv
- —
1200 // £ "] Ll Cr
fi a+ B “*E*Incrz 3 Al
{ o PRECIFITATES\, e + TiCrp PRECIFI~
1000 S TATED. 1 B120 VCA
\ \
3 \ [
& \
= 800 N AN
o
e \\ \
‘\
\‘.‘-‘_
800 ———
~—— ST
~—— ST+ 25% CR
400 L .
0.1 1 10 102 103 10t
TIME - HR
FIG. 2.0121 TIME-TEMPERATURE-TRANSFORMATION
DIAGRAM FOR ALLOY [C3)
Ti-13V-11Cr-3Al
1400
1200 -.__1‘- +Ti Cra
o+ B \ |
o a+ 8 + T‘iCr;
v 1000 ——ed] |
5 f
£ |
800 }
600
8 10 12 12 16
CHROMIUM CONTENT - PERCENT
FIG. 2.0122 PHASE DIAGRAM OF ALLOY WITH VARIABLE
CHAROMIUM CONTENT (3, p. 1)
1400 .
TI-13V-1ICr 341
.B o+ B
e /y
o 1000 | l
nl.. a+ g4 TiCry
% .
23
g l
200 |
600
0 2 4 6 8
ALUMINUM CONTENT - PERCENT
FIG. 2.0123 PHASE DIAGRAM OF ALLOY WITH VARIABLE
ALUMINUM CONTENT (3, p. 12)
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16
Ti Ti-13V-11Cr-34l
13 Vv y
=32 o
I Cr = s
= —_— (1) ~
3 Al |8 —~==@2 -
R —a
BI20 VCA § //
e
e
E //
= 1
0
=400 Q 400 800 1200
TEMP - F
FIG. 2.013 THERMAL CONDUCTIVITY
(1, p. 2){32, p. 65)
r r
Ti-13V-1KCr-341
6 -—
-~ e
: o
E / —/-"‘ ) -
Z s #~TINEAR MEAN COEF
= / THERMAL EXPANSION
5] .
A
S
® gy FROM (b}
b= J— rT (ay oy}
— — INTERIOR {AVE OF 2
-=~— EXTERIOR 100F }(32
sl == 35F
~400 0 400 360 1200
TEMP - F
FIG. 2.01¢ THERMAL EXPANSION (1, p. 2)(32, p. 63, 64)
(a) Location of test specimen
(b} To temperarurs indicated
0.20 : .
Ti-13V-11Cr -3A1
e
0.16 —
/ gl
x{j
0.12 ya m
[ ——(31)
3 /
= 0.08 /
g /
2 /
= SPECIFIC HEAT
0.04 l’
/
1
c
-400 0 400 200 1200
TEMP - F
FIG. 2.015 SPECIFIC HEAT (L p. 2431, p.236)
coDE 3713
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160

FTY - KSI

1200

20|

PERCENT

10

© Ti-13¥-11Cr-3Al
0.038 IN SHEET _|
240 AGE 900 F, 72 HR, AQ

K51

[ Y e e
e - ‘
O g
= 0 20 15 10 E
= f ] MIN I
£300 1350 1400 1450 1500

SQLUTION TREAT TEMP - F

FIG. 3.02121 EFFECT OF SOLUTION TREAT TEM-
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PERATURE ON ROOM TEMPERATURE
TENSILE PROPERTIES OF AGED SHEET
1, p.3)

200

5]
o

Ti-13V-11Cr-3Al
| _ SHEET
AGING TIMB 200
r . 8 HR
F A 24 HR
TU /' T & 4HR
—7 v 72pHR —]i60
P e O 100 HR
|-—€='_ - = AV L ANDT
T 120
-
T 7
- ,__‘5'//
‘-:‘——'_:"-_r'.:l .'_"—-—1.
I I i
=
.
N .
RA /
] g
e
L & ]
N\\\ I'—"‘"d
by
\Q_’\ L\‘rﬂ
e (2 IN)
ST T00 800 %00 1000 1100

AGING TEMP - F

FIG. 3.02122 EFFECT OF AGING TEMPERATURE AND TIME ON

ROOM TEMPERATURE TENSILE PROPERTIES OF
SHEET
G, p.27)

)
=
B
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Ti-13V-11Cr-3A1
0.063 IN WIRE
ST, 925, CW
320 + AGE 800 F, AC
) /0\\
300 < N
Fru
G280
260
240
30
RA
5
E 20 q
5]
Q
[~
s2]
o
B

0 16 32
AGING TIME - HR
FIG. 3.02123 EFFECT OF AGING TIME ON
ROOM TEMPERATURE TEN-

SILE PROPERTIES OF COLD
DRAWN WIRE (1, p.20)

48

260 Ti-13V-11Cz-3Al
0.063 IN SHEET

ST + CR +AGE 900 F

TU

140

6%
15%
3% 100

Q E 10 15 20
AGING TIME - HR
FiG, 3.02124 EFFECT OF AGING TIME ON ROOM TEM-
PERATURE TENSILE PROPERTIES FOR SHEET
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