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Common Name Alloy Description Industry Standard Application

Commercially Pure (Unalloyed) Ti Grades



CP Grade 1
Titanium Grade 1

CP Grade 11
Ti. Palladium
Grade 1with Pd.

CP Grade 17
Ti—0.06 Pd

Grade 1 with Lower Pd.

CP Grade 27
Ti 0.1 Ru TIRU-27™

Titanium Grade 1+ 0.1%Ru

CP Grade 2
Titanium Grade 2

CP Grade 7

Ti-0.15PD

CP Grade 16
Ti-0.05% Pd

Grade 2 with Lower Pd.

CP Grade 26
Ti-0.1 Ru
TIRU-26™

CP Grade 3
Titanium Grade 3

CP Grade 4
Titanium Grade 4

Common Name
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Alloy Description

ASTM B265, ASTM B338, ASTM
B348, ASTM B363, ASTM B367,
ASTM B381 ASTM B861, ASTM
B862, ASTM F67, AWS A5.16,
1SO 5832-2

ASME SB-265, ASME SB-337,
ASME SB-338, ASME SB-348,
ASTM B265, ASTM B348, ASTM
B367, ASTM B861, ASTM B862,
AWS A5.16

ASTM B265, ASTM B348,
ASTM B367, ASTM B381

ASTM B265, ASTM B338, ASTM
B348, ASTM B363, ASTM B381,
ASTM B861, ASTM B862

AMS 4902, AMS 4941, AMS
4942, AMS 4951, ASME SB265,
ASME SB348, ASME SB367,
ASME SB381, ASTM B265,
ASTM B338, ASTM B348, ASTM
B363, ASTM B367, ASTM B381,
ASTM B861, ASTM B862, ASTM
B863, ASTM B831, ASTM F67,
AWS A5.16,

ASME SB-265, ASME SB-337,
ASME SB-338, ASME SB-348,
ASTM B265, ASTM B348, ASTM
B367, ASTM B861, ASTM B862,
AWS A5.16

ASME SB-265, ASME SB-338,
ASTM B265, ASTM B348, ASTM
B367, AWS A5.16

ASTM B265, ASTM B338, ASTM
B348, ASTM B363, ASTM B381,
ASTM B861, ASTM B862

AMS 4900, ASME SB-265,
ASME SB-348, ASTM 337,
ASTM B265, ASTM B348, ASTM
B367, ASTM B381, ASTM B861,
ASTM B862, ASTM F67, AWS
A5.16, 1SO 5832-3

AMS 4901, AMS 4921, ASTM
B265, ASTM B348, ASTM B367,
ASTM B381, ASTM F67, ISO
5832-2, MIL-T-9047, MIL-T-
9046

Industry Standard

AC, CG, CP,
DS, HE, HR,
FP, MI, PB,
NS

AC, CP, DS,
HE, HR, PB

AC, CP, DS,
HE, HR, PB

AC, CP, DS,
HE, HR, PB

AC, AD, AP,
AR, CG, CP,
DS, FP, HE
HR, M, NS,
PB, PP, OP,
SR

AC, AP, CP,
DS, HE, PB

AC, AP, CP,
DS, HE, HR,
PB

AC, AP, CP,
DS, HE, HR,
PB

CP, NS, PP

AC, AD, CP

Application

Alpha and Near-Alpha Alloys



Titanium Grade 12
Ti-CODE 12™
Ti-0.3Mo-0.8Ni

Ti-2.5Cu
Ti 230

Titanium Grade 28
Ti-3Al-2.5V with 0.1% Ru
Ti-3-2.5Ru

Titanium Grade 9
Ti-3-2.5
Ti-3Al-2.5V

Titanium Grade 6
Ti-5Al-2.55n
A-110AT
MMA-5137

Ti-5Al-2.5Sn ELI
5-2.5 Extra Low Interstitial

Ti-6Al-2Sn-4Zr-2Mo

Ti-6-2-4-2

Ti-8Al-1Mo-1V
Ti-8-1-1-1

Ti834
Ti-5.8Al-4.0Sn-3.5Zr-
0.7Nb- 0.5M0-0.35Si-0.06C

Ti-5Al-1Sn-1Zr-1V-0.8Mo
TIMETAL 5111

Common Name
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Alloy Description

AMS 4902, ASME B861,
ASME B862, ASME SB-381,
ASME SB-348, ASTM B265,
ASTM B338, ASTM B348,
ASTM B337, ASTM B381,
ASTM B861, ASTM B862,
AWS A5.16

MSRR 8603, MSRR
8602/8605, TA52,
MSRR8606, WL 3.7124, TA
53

ASTM B265, ASTM B338,
ASTM B348, ASTM B363,
ASTM B383, ASTM
B861ASTM B862

AMS 4943, AMS 4944, AMS
4945, ASTM B265, ASTM
B338, ASTM B348, ASTM
B381, ASTM B861, ASTM
B862, AWS A5.16

AMS 4910, AMS 4926, AMS
4966, ASTM B265, ASTM
B348, ASTM B381,MIL-T-
9046, MIL-T-9047, MIL-T-
81556, MIL-F-83142

AMS 4909
AMS 4924

AMS 4975, AMS 4976, MIL-T-
9046, MIL-T-9047, MIL-T-
81915, MIL-T-83142

AMS 4915, AMS 4916, AMS
4933, AMS 4955, AMS 4972

CP5238, CPW534, DMD
9003, MSRR8679,
MSRR8681, MTS1267

ASTM 468 (32), ASTM B265,
ASTM B348, ASTM F467,
ASTM F467(32), ASTM F468,
ASTM Grade 32

Industry Standard

CP, DS, GB,
HE, HR, OP

CP, GB, HE,
OP, PD

AD, CG, NS,

SR

GT

SS

AF, AU, GT

GT

Application
Alph-Beta Alloys



Titanium Grade 5
Ti-6Al-4V
Ti-6-4

Grade 23 Titanium
Ti-6Al-4V ELI
Ti 6-4ELI

Titanium Grade 29
6Al-4V ELI with 0.1% Ru
Ti-6-4 Ru

Ti-6Al-7Nb

Ti-6Al-6V-2Sn
Ti-6-6-2

Ti-6Al-25n-4Zr-6Mo
Ti-6-2-4-6

Ti-7Al-4Mo

HA 146

C-135A Mo
Ti-4Al-4Mo-2Sn
Ti-550

Ti-6Al-2Sn-2Zr-2Mo-2Cr-
0.15Si
Ti-6-2-2-2-2

Common Name
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Alloy Description

AMS 4911, AMS 4920, AMS
4928, AMS 4965, AMS 4963,
AMS 4967, AMS-T-9047, ASTM
B348, ASTM B367, ASTM
F1472, AWS A5.16

AMS 4907, AMS 4956, ASTM
B265, ASTM B348, ASTM B363,
ASTM B381

ASTM B861, ASTM B862, ASTM
B863

ASTM F136, AWS A5.16

ASTM B265, ASTM B348, ASTM
B363

ASTM B381, ASTM B861, ASTM
B862

ASTM B863, AWS A5.16

ASTM. F1295, ISO 5832-11

AMS 4918, AMS 4936, AMS
4971, AMS 4978, AMS 4979,
MIL-T-9046, MIL-T-9047, MIL-
T-81556, MIL-T-83142

AMS 4981

AMS 4970, MIL-T-9047, MIL-T-
81556, MIL-T-83142

MSRR 8626, MSRR 8663/8634,
TA 45/46, TA 47

AMS 4898

Industry Standard

AD, AF, AU,
BA, CG, GT,
HE, LG, NS,
PD, SR, SS

AF, Ml, BA,

NS, OP, SS

CP, DS, GB,
OP, PD

Mi

AF

GT

GT

AF, SS

Application

Near-Beta and Beta Alloys



Ti-5Al-2Zr-2Sn-4Mo-4Cr

Grade 19
Ti-3Al-8V-6Cr-4Mo-4Zr
3-8-6-4-4
Ti Beta-C

Ti-13V-11Cr-3Al
Ti-13-11-3
B120VCA

TIMETAL 21S
Ti-15Mo-3Nb-3Al-.2Si

Ti 10V- 2Fe- 3Al

15V-3Cr-3Sn-3Al
TIMETALR15.3

Ti-10V-2Fe-3Al
Ti-10-2-3
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AC: Anode/cathode/cell components

AD: Aircraft ducting, hydraulic, tubing, misc.
AF: Airframe components

AP: Air pollution control equipment

AR: Architectural, roofing

AU: Automotive components

BA: Ballistic armor
CG: Consumer products (watches, eye glass frames)

CP: Chemical processing equipment

DS: Desalination, brine concentration/evaporation
FP: Food processing/pharmaceutical

GB: Geothermal brine energy extraction

GT: Gas turbine engine components

HE: Hydrometallurgical extraction/electrowinning

HR: Hydrocarbon refining/processing
LG: Landing gear components

AMS 4995
AMS 4957, AMS 4958, ASTM GB, LG, NS,
B265, ASTM B348 PD, SS

AMS 4917
AMS 4959

ASTM B265, ASTM B348,
ASTM B363, ASTM B381, ASTM
B861, ASTM B862

ASTM B863, ASME SB-265,
ASME SB-348, ASME SB-363
AMS 4983, AMS 4984, AMS
4986, AMS 4987

AMS 4914
ASTM B265

AMS 4983A, AMS 4984, AMS
4986, AMS 4987

MI: Medical implants/devices, surgical instrumel
NS: Navy ship components

OP: Offshore hydrocarbon production/drilling
PB: Pulp/paper bleaching/washing equipment
PD: Hydrocarbon production/drilling

PP: Power plant cooling system components

SR: Sports/recreational equipment
SS: Space vehicles/structures, missile componen
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Common Name N C H Fe 0o Pd Ru Al Vv Mo Sn Zr Si Cr Nb Cu Ni Y Ti
Commercially Pure (Unalloyed) Ti Grades
CP Grade 1 0.03 0.1 0.015 0.2 0.18 Bal.
CP Grade 11 0.03 0.1 0.015 0.2 0.18 0.12 Bal.
0.25
CP Grade 17 0.03 0.1 0.015 0.2 0.18 0.04 Bal.
0.08
CP Grade 27 0.03 0.1 0.015 0.2 0.18 0.08 Bal.
0.14
CP Grade 2 0.03 0.1 0.015 0.3 0.25 Bal.
CP Grade 7 0.03 0.1 0.015 0.3 0.25 0.12 Bal.
0.25
CP Grade 16 0.03 0.1 0.015 0.3 0.25 0.04 Bal.
0.08
CP Grade 26 0.03 0.1 0.015 0.3 0.25 0.08 Bal.
0.14
CP Grade 3 0.05 0.1 0.015 0.3 0.35 Bal.
CP Grade 4 0.05 0.1 0.015 0.5 0.4 Bal.
Alpha and Near Alpha Alloys
Grade 12 0.03 0.1 0.015 0.3 0.25 0.2 0.6 Bal.
0.4 0.9
Ti-2.5Cu 0.03 0.1 0.01 0.2 0.2 2.0 Bal.
3.0
Grade 9 0.03 0.1 0.015 0.25 0.15 2.5 2.0 Bal.
3.5 3.0
Grade 28 0.03 0.1 0.015 0.25 0.15 0.08 2.5 2.0 Bal.
0.14 35 3.0
Grade 6 0.05 0.1 0.02 0.5 0.2 4.5 2.0 0.01 Bal.
5.75 3.0
52.55n ELI 0.04 0.1 0.013 0.25 0.12 4.5 2.0 0.01 Bal.
5.75 3.0
Ti 6Al 2Sn 4Zr 2Mo 0.05 0.1 0.125 0.1 0.15 5.5 1.8 1.8 3.6 0.06 0.01 Bal.
6.5 2.2 2.2 4.4 0.10
Ti 8Al 1Mo 1V 0.05 0.1 0.013 0.3 0.15 7.35 0.75 0.75 Bal.
8.35 1.25 1.25
Ti 10V 2Fe 3Al 0.05 0.1 0.015 1.6 0.13 2.6 9.0 Bal.
2.2 3.4 11.0
Ti 834 0.03 0.04 0.006 0.05 0.07 5.5 0.25 3.0 3.0 0.20 0.5 Bal.
0.08 0.15 6.1 0.75 5.0 5.0 0.60 1.0
Ti5AI1Sn1Zr1v0.8Mo  0.03 0.1 0.015 0.25 0.11 4.5 0.6 0.6 1.4 0.6 0.06 Bal.
5.5 1.4 1.2 14 0.14
Alpha Beta Alloys
Grade 5 0.05 0.1 0.125 0.4 0.2 5.50 3.5 0.01 Bal.
6.75 4.5
Grade 23 0.03 0.1 0.02 0.25 0.13 5.50 3.5 Bal.
6.75 4.5
Grade 29 0.03 0.1 0.015 0.25 0.13 0.08 5.5 3.5 Bal.
0.14 6.5 4.5
Ti 6Al 7Nb 0.05 0.1 0.009 0.25 0.2 5.5 0.5 6.5 Bal.
6.5 7.5
Ti 6Al 6V 2Sn 0.04 01 0.02 0.35 0.2 5.0 5.0 1.5 0.35 0 Bal.
1.00 6.0 6.0 2.5 1.00
Ti 6Al 2Sn 4Zr 6Mo 004 O 0.125 0.15 0.15 5.5 3.6 5.5 1.75 Bal.
6.5 4.4 6.5 2.25
Ti 7Al 4AMo 0.05 0.1 0.013 0.3 0.2 6.5 3.5 0.01 Bal.
7.3 45
Ti 4Al 4Mo 2Sn 0.05 0.013 0.2 0.27 3.0 3.0 1.5 0.3 Bal.
(0+2) 5.0 5.0 2.5 0.7
Ti6AI2Sn2Zr2Mo2Cr 0.03 0.1 0.013 0.15 0.15 2.25 1.75 1.75 1.75 0.12 1.75 Bal.
0.15Si 6.25 2.25 2.25 2.25 0.20 2.25
Near Beta and Beta Alloys
Ti5AI2Zr2Sn4Mo4Cr 0.04 0.013 0.3 0.08 45 3.5 1.5 15 35 Bal.
0.13 55 4.5 2.5 2.5 4.5
Ti3AI8V6Cr4aMo4zr 0.03 0.1 0.03 0.3 0.12 3.0 7.5 3.5 3.5 5.5 0.01 Bal.
4.0 8.5 4.5 4.5 6.5
Ti 13V 11Cr 3Al 0.05 0.1 0.025 0.35 0.17 2.5 12.5 10 Bal.
3.5 14.5 12
Ti15Mo3Nb 3AI0.2Si 0.05 0.1 0.015 0.4 0.17 2.5 14.0 0.15 2.4 Bal.
3.5 16.0 0.25 3.2
Ti 10V 2Fe 3Al 0.05 0.1 0.015 1.6 0.13 2.6 9.00 Bal.

2.2 34 11.0



15V 3Cr 3Sn 3Al

Titanium Alloy
CP Grade 1

CP Grade 11

CP Grade 17

CP Grade 27

CP Grade 2

CP Grade 7

CP Grade 16

CP Grade 26

CP Grade 3

CP Grade 4
Titanium Grade 12
Ti-2.5Cu

Titanium Grade 9
Titanium Grade 28
Titanium Grade 6

5-2.55n ELI

Ti-6Al-2Sn-4Zr-2Mo
Ti-8Al-1Mo-1V

Ti 834

Ti5Al1Sn1Zr1V0.8Mo

Titanium Grade 5

Titanium Grade 23
Titanium Grade 29

Ti-6Al-7Nb
Ti-6Al-6V-2Sn

Ti-6Al-2Sn-4Zr-6Mo
Ti-7Al-4Mo

Ti—-4Al-4Mo-2Sn

Ti-6Al-2Sn-2Zr-2Mo-
2Cr-0.15Si
Ti-5Al-2Zr-2Sn-4Mo-
4Cr
Ti-3Al-8V-6Cr-4Mo-4Zr

0.03

0.1 0.015 0.3

Condition
As specified

As specified
As specified
As specified
As specified
As specified
As specified
As specified
As specified
Condition

As specified

As specified

As specified
Annealed
Forged Bars < 4"

Forgings < 3"
Annealed, Forgings < 3"
Annealed

Heat Treated

Heat Treated, (800F)
Forgings

Forgings tested(1112°F)
As specified (plate)

As specified
STA
Castings

Beta-Annealed

As specified

Bar

Forging < 1"

Annealed Forgings
STA

STA Forgings <1"
Forged, Annealed <1"
Bar/Rod <1"
Bar/Rod/Forgings 1-4"
Bar/Rod/Forgings 4-6"
Plate 0.2-2.5in"

Rod ST 1"

Rod ST+A 1"

Sheet Annealed

STA

As specified
Annealed

STA

ST+Cold Work 25%

0.13

Min. UTS

(Mpa)

24

34

34

34

34

45

55

48

61
62
62

79

68

89
89
118
62
103
58
68
89
110
89

82

82

90
120
103
117
117
100
110
105
100
103
108
120
106
117

116

79
117
110

Min. 0.2% YS

(Mpa)

=
w

17

27

27

27

27

38

48

34

48
48

73

62

82
82
107
48
91
45
58
82
103
82

75

75

8C
11C
9€
11C
11C

23
35

Min. EL. (%)

N
S

24

24

24

20

20

20

20

18

15

18

10
15
15

10

10
10
10
10
10
7.5
11

10

10
10

10

10
10

10
8-10

14
16

Min. RA (%)

w
o

30
30
30
30
30
30
30
30
25

25

25
25
25

25

25

25
20
20
25
/25
20

25
20
10

25

25

25
20
20
15-20
15
20
20
20
20
20
40
a2
n/a
20

32

n/a

45

23

Min. Charpy V- Notch Impact @
R.T., Joules

o
wv
'
=
[}
N

95-162

95-162

95-162

40-82

40-82

40 - 82

40-82

24-48

13-27

16-27

48 - 102
48 - 102

14

20

20-34

20-27

24- 40

24- 40

16-19

23

16

10.8-
16.3

+~ Bend Ra./ Thic. Thic.
<1.78 mm

wv

s
[0

1.3

15

2.0

2.0

2.0

2.0

2.0-

25

2.0

25
2.5

4.0

4.0
4.5

4.0

4.5

4.5

4.5

4.0

~ Bend Ra./ Thic.

© >1.78 mm

g
o

I
=}

2.0

2.5

2.5

2.5

2.5

2.5

3.0

2.5-
3.0

3.0
3.0

4.5

4.5
5.0

4.5

5.0

5.0

5.0

4.5

Hot formable

35

only

4.0

Welded Bend Radius/ Thic.

=
(4

35
3.5
5.0-
6.0
4.0-
5.0

6.0-
10

6.0-
10

6.0-
10
6.0-
10

Hardness

70 HRB

70 HRB

70 HRB

70 HRB

82 HRB

82 HRB

82 HRB

82 HRB

90 HRB

100 HRB

88 HRB

25 HRC

26 HRC
34 HRC

33 HRC
34 HRC

36 HRC

33 HRC

32 HRC

32 HRC

38 HRC
39 HRC

37 HRC

40 HRC

30-45 HRC

Beta Transus °C

890

890

890

890

913

913

913

913

920

949

890

895

935

936

1038

1038
999

1038

996

982

982
1010

946

946

975

960

890

730
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Weldability

Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Very Good
Good
Excellent

Very Good
Very Good

Good

Very Good
Fair

Fair

Very Good

Very Good

Very Good
Good

Limited

Limited

Limited

Fair



Ti-13V-11Cr-3Al

Ti-15Mo-3Nb-3Al-.2Si

Ti 10V- 2Fe- 3Al

15V-3Cr-3Sn-3Al

ST+Cold Work 25% +Age
ST

Sprint Temper

STA

ST+ Cold Work

ST+ Cold Work + Age

ST

STA

STA

STOA

1276-134
8

124

117
1207-127
1448-151
79

102

110

96

100

1207-127
€

n

11C
1103-117
n

75

9€

10C

9€

30-40

32-41 HRC

812

Fair
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