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Dissimilar metal jointing of Ti35S alloy to Nb
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Abstract: The dissimilar metal joints of Ti35 titanium alloy to Nb were carried out with explosive cladding and argon
tungsten-arc welding (TIG) processes. The effects of processes on metallographic microstructure and composition besides
the bonding interfaces were investigated by means of optical microscope, scan electron microscope and energy spectrum.
The results show that molten region in swirl and molten fracture layers comprised of Ti-Ta-Nb mixtures occur along the
interface of Nb/Ti35 exploding joint. This is disadvantageous for joint to using in corrosive conditions. However, molten
fracture layers are not observed in the TIG joint. Nb content is changed slowly along the interface of Nb and welding
seam. Adequate mechanical properties are also obtained in the welding joint. These results indicate that TIG process is
feasible to bonding Ti35 alloy and Nb.
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Table 1 Dynamic parameters for exploding processing

Detonation Collision Impact
Clad/Base . 4 . 4
velocity/(m's ) velocity/(m's ) angle/(°)
Nb/Ti35 2300 840 21.1

PERARAMCE I EE N 1.5 mm A %LIEK Nb BRI
Ti35 A4k, mIEEZAEL 1.0 mm ) T35 &%
H Ti35HS JE22, BRRGaIRIEIENT, SRR SR
22 BT RS H R 2 Fis.
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Table 2 Main welding parameters of TIG

Welding Welding Welding speed  Argon speed/
current//A  voltage/V mm/min (ms™h
80 9 100 10-15

PRSPPI P 22 D) RO, it
B ie)m, SRAMARILE Y 3:1 () HNO; 5 HF #HAT
JEpdt. 32 G A WA (OM), JSM-5800 4714 Hi %
(SEM) J¢ fie # A (EDS) % 5 45 S 11 I 4 28 S b oy kAT
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B 1 Nb/Ti35 BSEE & SES
Fig. 1 Nb/Ti35 explosion cladding interface morphology

B2 Nb/Ti35 @il A U3
Fig. 2 Nb/Ti35 welding interface morphology
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Fig. 3 Composition at interface of explosion cladding
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Table 3 Composition at interface of explosion cladding (mass

fraction, %)

Area Ti Nb Ta
1 94.82 0 5.18
2 94.39 0 5.61
3 25.37 72.98 1.65
4 0 100.00 0
5 35.50 62.19 2.31
6 0 100.00 0

3 XA S X FEH Ti-Ta-Nb &4, AR
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Fig. 4 Element distribution lines along interface of Nb and

welding seam
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Table 4 Composition at interface of Nb and welding seam

(mass fraction, %)

Area Ti Nb Ta
A4 64.72 30.67 4.61
B 65.12 31.76 3.12
C 0 100.00 0

23 BELNFMRE
Nb/Ti35 HIES G S BT i e o At ] 5
7No
EXEF 2 Ti3s &4, MRS H s B4 A,
FERRIE SR BT, Ti35 & ahd BETH iy, B 5 2 A1
MARIESEYE, AR s B A . 1K 5 St Ak
Ti35 42 Nb R IEASTE I 5 R r i LAl A%
Nb/Ti35 N4k BT e 5 2 A an 1 6 Fos
PRUE RN v, IS 250 MPa A AT, X AT AE— 7 I
T Nb IS R agr, a1 e g A,
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Fig. 5 Distribution of microhardness along interface of

explosion cladding
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Fig. 6 Distribution of microhardness along joint of welding

RIS, 3R] B 5 G i DR )i B BRI 6.
Nb 5 Ti35 &aelER G A T8 iR 5e A ok
PR IR S I 45 R WoR (K 4): Nb/Ti35 BRI
A S FIPTBT 5 IA ] 350 MPa LA, FBY 5 A
SEAE ] R Bk . Nb/Ti35 Gl Skt o i
KT 180 MPa, HfHWrZ417 & 4E Nb ¥, [H]H Nb/Ti35
GRIERELES dh A1 v] 35 14000 b, 25 ih T 2 PR RE R AT,

F5 ISR GHSKI DAL
Table 5 Mechnical properties of joints of welding and

explosion cladding

Process R,/MPa o, /MPa
190 -
TIG
189 -
- 365
Explosive cladding
- 410

IXRUGE IR Nb Fl Ti35 [RIEEEAL o T REbt
Nb FaRfE,  [A] ARG th B B A S8 Rk

3 Zig

1) SRR AT 100%8 8 i35 &4 Nb, Frif
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A AE RN T RS AL B BT, A T i A AL B2 Bt el
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