TC4 K& 15 1 JBE 50 AR e 2 R 1) B8 (E AL 41

Foa FME fRR R AEs
(1 KETAKFYE TRER, KF  130012)
2 KEBEENRARAHE ,KHF  130033)

X AT ABAQUS AR ST EAE S T TCA 4420 M BT (IFW ) 1 418 42 09 = 4 4 st AR
AR 38 iF A 5 Johnson—Cook #R 45 B  vA R ALE 3 K3t TC4 4k A2 09 I FEHEIZ I B R /T T R H 484565
M, B I TCA TREJEEIT A 0.2 s RIBE I 3] 200~300 °C,0.5s £&BEI 2] 1100~1 200 CZ )58 E 7
BRETIFE FEEEEREEZR TR FELR, BO%EEE0.6s RIEF D BEA 1100~1 200 C (0.6
~128) ARkt o AKX 12~14 s W THREEABERBIT SO % BT MER,
1.4 s BRBART RO HREETREIEm, BN Rahe A AREIH T, MEAEBEAZ(02~0.55) ERE
jyzidﬂlu[:i&i“ﬁk 0.5~1.2s RABTWREE N, PORBE AR FELAR,1.2s GHE AP RIE M, @

ZEmEAREREMFAS PR AEE S TIMIFEL2EGHMAS, XHTUFE KA BRIZERAS
‘zm\frrb@ﬂjy B ARE RS R ARV A M e R, B R AR 2 FRABA T30 & 1R I I R
ERBT ERGAFAER,

KR TC4, M EEE  HALAEDL, Johnson—Cook #A4%5 AR  ALE # K

8 5 %5 . TG453".9 DOI:10.12044/j.issn.1007-2330.2018.03.006

Numerical Simulation of Inertial Friction Welding of TC4 Titanium
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Abstract Based on ABAQUS finite element analysis software, a two—dimensional axisymmetric model of TC4 tita-
nium alloy inertial friction welding (IFW) process was established.The thermal coupling analysis of TC4 titanium alloy
by inertial friction welding was carried out by establishing Johnson—Cook damage model and ALE technique.It was found
that TC4 inertial friction welding increased to about 200 °C to 300 °C in 0.2 s, up to 1 100 to 1 200 °C in 0.5 s and then
reached to a flatten. After reaching the peak, the temperature droped slowly and the welding were completed. The axial
shortening is very small within 0.6 s, and it increases very fast and reaches a peak substantially at temperatures of 1 100
to 1200 °C (0.6 to 1.2 s) ,from 1.2 to 1.4 s axial shortening increases slowly due to cementation.The temperature no
longer increases after 1.4 s, and the welding is completed and the axial shortening is no longer increased. The initial
stage of axial stress basically unchanged, with increasing temperature (0.2 to 0.5 s) compressive siress increases in the
central region. The stress concentration in the center is more obvious, after 1.2 s tensile stress increases significantly.
The radial stress increases with temperature , center stress was significantly higher than the outside and the metal flow to
both sides. This leads to the result that the flash formation is mainly due to the complicated effect of high temperature,
axial stress and radial stress. The simulation results are basically consistent with the actual results, which can provide an
important reference for improving the welding quality of inertial friction welding.
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