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[ Abstract] f21S is a metastable beta titanium alloy. It was originally developed as a strip
producible, oxidation resistant matrix material for the metal matrix composites of the American
National Aerospace Plane (NASP) . Its unique set of properties, however, have led to its being
considered for a variety of aerospace industrial applications. In this article, the transformation
temperature of B21S has been determined, ultrasonic inspection has been done, mechanical prop-
erties and microstructure of 218 alloy bars on various heat treatment conditions have been stud-
ied. Results show that f21S has excellent mechanical properties and its microstructure is similar
to those of other metastable ST itanium alloys with poor
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Table 1  Chemical composition of the No. 1 ingot
Al Mo | Nb Si 0 Ti
1# 3.16 [ 14.4 (2.38 (0.16] 0.1
2 2 (wt%)
Table 2 Chemical composition of the No- 2 ingot
Fe | Si C N 0 H | Mo | Nb [ Al
0.08(0.21(0.03{0.011]0.10 [0.001(15.1(2.9 (2.9
- - - - - - 14.812.8 3.0
0.08(0.180.04(0.011]0.10 [ - [15.1(2.9|2.7
- - - - - - |[15.8]2.9]2.8
0.08(0.18(0.03]0.011]0.10 | - 15.913.0(2.9
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Table 3

ultrasonic wave examination

results of the billet of No. 2 ingot

, dB
KOl - 12
800 , 30min, WQ+
K02 - 16 - 32
520 , 10h, AC
K03 — 14
K04 - 24
800 , 30min, WQ+
K05 -24 -32
540 , 10h, AC
K06 - 18
K07 - 18
800 , 30min, WQ+
KO8 — 24
560 , 10h, AC
K09 -24 -32
. 3.1
, BT 22
BT 22 830
ﬁZ 1S , 4
4 B218 BT 22

Table 4 Mechanical properties comparison befween

B21S and BT 22 alloy after solution treatm ent

o .2 05 4
MPa MPa % %
1}215 962 929 18.7 59.5
B 30
BT 22 993 939 11.9 27.1
B—2lS 962 931 19.5 62.0
B 15
BT 22 977 911 11.9 24. 8
B21S 954 924 18.5 60. 3
B
BT 22 924 804 9.2 20.2
3215 907 866 20.5 68.8
B 30
BT 22 898 735 13.7 37.3
B—2lS 900 868 20.0 69.9
B 45
pr=22 | 857 | 759 | 15.7 | 38.4
4 , ,
., RIS BT 22 ,
BT22; , B218
BT 22 , BT 22,
B21s ,
800 , -
1 2 27 e 800 845
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M icrostructure of M6 bars of No. 2 ingot
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Fig. 1
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2 Microstructure of 6 bars of No. 2 ingot
100x

845 100 x
Fig.

after a solution treatment of 845
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Table 5 Room temperature mechanical properties of -218 bars at
different aging temperature after a solution treatment of 800
o, @2 | 05 | ¥
MPa|MPa| % | %

800 , 10min, WQ+ 480 , 10h, AC [1604{1528(7.8 [27.5

800 , 10min, WQ+ 500 , 10h, AC [1563|1510|9.6 [35.2

800 , 10min, WQ+ 520 , 10h, AC [1522|1470|10. 6[43. 4

800 , 10min, WQ+ 540 , 10h, AC [1411]1362|13.6/49.6

800 , 10min, WQ+ 560 , 10h, AC [1357(1314]13.6|50.3

800 , 10min, WQ+ 580 , 10h, AC [1314{1281]14.2]50.5

800 , 10min, WQ+ 600 , 10h, AC [1220]1188(15.9]53.3

6 p-21s 845
Table 6 Room temperature mechanical properties of f~21s bass
at different aging temperature after a
solution treatment of 845
o, |G| 05 | W
MPa|MPa| % | %

845 , 10min, WQ+ 480 , 10h, AC [1669]|1626(5.0 |13.2

845 , 10min, WQ+ 500 , 10h, AC [1576]|1532(7.5]15.9

845 , 10min, WQ+ 520 , 10h, AC [1512(1468|8.1]19.8

845 , 10min, WQ+ 540 , 10h, AC [1489(1431]7.1 |19.1

845 , 10min, WQ+ 560 , 10h, AC [1379|1323|8.1 [23.4

845 , 10min, WQ+ 580 , 10h, AC ([1345/1289]|9.123.9

845 , 10min, WQ+ 600 , 10h, AC [1261|1206|9.6 [27.6
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Fig- 3 Microstructure of M6 bars of No-
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2 ingot after solution treated at 800  and aged at 520 (a), 580 (b)
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2 ingot after solution treated at 845  and aged at 540 (a), 600 (b)

P. J. Bania and W. M. Parris. Beta 21S: A High T em pera—

ture M etastable Beta Alloy. Presented at the 119th TMS An-

nual Meeting, Anaheim, CA, Feb. 1990

P. J. Bania. Next Generation Titanium Alloys for Elevated

T emperature Service. ISIJ International, 1991, 31(8): 840
847

J. S. Grauman. Corrosion Behavior of Timetal 218 for Non—

aerospace Applications. Titanium'92: Science and Technolo—

gy, TMS, 1993, 2737 2742

R. R. Boyer. Aerospace Applications of Beta Titanium A l-

loys. JOM, 1994, (7): 20 23

1997. 7. 18.
,  , 1965 4 , R
81 15 ( 100095)




