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ABSTRACT The investigation on the mechanical properties of Ti-55M alloy weldments showed
that the autogenous gas tungsten arc weldments exhibit low room temperature weld ductility. Through
analyzing the factors that affect the weld ductility, a modulation of weld compositions has been carried
out and the Ti-5A1-2.55n ELI was selected as filler metal. Combined with pulsed eurrent arc welding
technique and appropriate postweld heat-treatment, the weld ductility nearly as high as that of base
metal was achieved. At the same time the most important strength—concerning properties such as room
temperature and high temperature strengths, and high temperature endurance of weldments, still can
meet the base metal specifications.
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Table 1 Chemical compositions of alloys used and filler metal

[mass fraction, %)

Material Al Sn Zr Mo 54 Nd ) H Ti
Ti—55M 5.2 4,10 2.00 1.40 0.25 1.00 <0.15 <0.0100 Bal.
Ti-55 5.5 3.98 2.18 098 0.25 0.85 <0.15 <0D.0100 Bal.
Ti-3A1-2.55n 4.5—5.8 2.0—3.0 - - - - <0.12 <0.0125 Bal.

% 2 Ti-55M R AIrERES R IEIR
Tabkle 2 Mechanical property specification of Ti-55M alloy sheet

Room temperature BEQ T Life 1} Bend angle
op, MPa g 2, MFa 5 % oy, MPa 5% h deg
>900 > 800 >8 >550 >10 >100 >25

1) 550 T, 350 MPa

# 3 Ti-55M A RT LBty
Table 3 Results of tensile test and bend test of Ti-55M alloy sheet

_ Postweld Room temperature 560 T
heat—treatment r,, MPa Fracture position Bend angle, deg ap, MPa
As welded 1172 Base metal 14 -
6c0 T, 2h 1177 Bass metal 8 782
70T, 1h 1133 Weld/hase metal 7 812
Base metal 1169 - ar 797
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Fig.2 Fractographs of as welded Ti-55M weld bend sample

(a) showing intergraniular fracture

(b} showing the second phase particles
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Table 4 Results of the room temperature bend test of
Ti—55M apd Ti—55 weld bend samples

Alloy Heat input Postweld Bend angle
kJfem heat—treatment deg
Ti-55M 3.00 As welded 14
Ti-55M 3.00 800 C, 2h 5
Ti-55M 3.00 7TS0C. 1h 7
Ti-55M 3.00 B70 T, 8h 15
Ti—55M 1.16 Aa welded 17
Ti-55M 1.16 600 C. 1h 13
Ti-55M 1.16 780 C, 2h 14
Ti-55M 0.77 As welded 17
Ti-55M 0.77 870 C, 8h 20
Ti-56M .77 920C, 2h 18
Ti-55M .77 960 C, 2h 24
Ti-55 3.00 As welded 18
Ti-53 3.00 B70C, 8h 20
Ti-55 0.77 As welded a1
Ti—Bb Q.77 g70C, 8h 28
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Table 5 Mechanical properties of the Ti-55M alloy base metal and weldments
Fusion Postweld Room temperature 550 Life 1!
ratio, %% heat-treatment oy, MPa Bend angle, deg . MPa h
65 800 C. 2h 963 47 - -
61 A0 T, 2h av3 - 588 86
56 800, 2h u79 47 619 =100
50 300 C. 2h 9931 25 620 -
45 B0 C. 2h 983 24 644 > 100
Base metal 880, 30 min +800C, 2h 1049 45 689 >100
1) 550 i, 350 MPa
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