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Optimal Welding Parameters of Improving Mechanical Properties
for Titanium-STS 321 Friction Welded Joint
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abstract Under the constant upset pressure, the tensile strength make a little difference with an increase in friction time. At the
constant friction time, the tensile strength increased with an increase in upset pressure. The tensile strength fracture of Ti to
STS 321 joint occurred in Ti base material near interface. The lower heat inputs associated with FW(relative to fusion welding
processjare expected to produce less severe metallurgical changes in the HAZ. Additionally, problems with hot cracking in STS

321 should be eliminated due to the solid-state nature of the process. These advantages will make FW attractive for joining of
Titanium-STS 321 in many applications.
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Fig. 1 Schematic diagram of Friction Welding process

Table 1 Chemical composition of used materials(wt%)

Element . . .
Material C|Si|Mn| P | S{Ni|Cr|Fel H | Ol N|Ti

0.0
STS 321 0.08| 1.00} 2.00] 0.045 113 17.2| bal | - -1 - -
3

Ti 0.08( - - - - - - 10250015 024 0.03| bal

Table 2 Friction welding conditions

Friction time(t;) 0.3, 0.5, 0.7 (sec)
Upset pressure(P2) 100~475 MPa
Upset time(tz2) 6sec
Friction pressure(P,) 100 MPa
Rpm 2000
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Fig. 2 Microstructure of joint( t» = 6sec and P; = 100MPa)
(b) Base metal

(a) Near interface

Fig. 3 Microstructure of joint(t> = 6sec and P, = 100MPa)
(a) Central interface (b) Peripheral interface

(c) Burr (d) Base metal
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Fig. 4 Hardness distribution across interface region of
as-welded
(friction pressure (P;) = 100 MPa, upset time
(t2) = 6 sec and friction time (t;) = 0.7sec)

(@P, = 100 MPa (b) P, =250 MPa (c) P» = 475 MPa
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Fig. 5 Change in tensile strength with upset pressure
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Fig. 6 Variations in tensile strength with friction time
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Fig. 7 Change in amount of upset pressure
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Fig. 8 Base metal fracture after tensile test
(t;=0.7sec, t;=6sec, P;=100MPa, P,=475MPa)
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Fig. 9 SEM microfractographs of tensile fracture surface
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Fig. 10 X-ray diffraction pattern on interface Ti/STS 321
(Friction pressure(P;)=100MPa, Upset time(t2)=6sec
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Fig. 11 Proposed structure of bond interface
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