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Effect of Heat Treatment Process on Microstructure and Mechanical Property of TA15 Linear

Friction Welding Joint
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[ABSTRACT] The effect of heat treatment process
on the microstructure and mechanical properties of TA15
linear friction welding (LFW) joint is investigated in this
paper. The results show that the microstructure of needle—
like metastability transforms to the lamellar « phase and
phase during the heat treatment process. As the temperature
of heat treatment process increases, the lamella of the
microstructure increases. The fracture positions of the tensile
samples are all presented on the base metal. The mechanical
properties, named the tensile strength, yield strength, are
better than the base metal after heat treatment process. And
the fatigue strength and impact properties increase after this
process. In order to obtain higher synthetical performance of
the weld joint, the temperature of the heat treatment process
should not exceed 750°C. .

Keywords: TA1S titanium alloy Linear friction

welding Microstructure of weld joint Mechanical

property
DOI:10.16080/j.issn1671-833x.2015.11.087

HHT, 88548 B i a S abhpt RSt el &
FINLIAARL, MR & 4 LLHAL S 1025 S PR RETE WHLES

KA REERE

FORIEE AT, Hf, TAIS e &R T
AL YA o BUEKE 4, 24 SO Ti-6A1-2Zr—1Mo-
1V, HAT A5 A 30 B R LR, R ARG M
JRTEERE B I LU B R AR PE RO i P Fi
TA1S5 BRE 1) 2 W T H & = PERE WL 2254
T, BT T AR R 25RO S AR A BIE S

LM PR AR I T LA A J R SR 1) — iy Y [T A AR
HHOR RER SCBUA R R AT AR ML 4 . 5 % RUAR
SEERARM G, KRR R A2 REBIRIE
HURRBOE A, R SRS oA PR RE R R A
RAFREE T 34T, Toits SRR L2 56 5 AT AR R
RE R LS S F R B G 55 A R
120 PRI, e PR SAR HORTE CALAIL 28 K B HL A,
P TP R TR . SRR SRR T
TA15 B S OF RIS C 28O BT AN R B3R,
IFH B AT T R T2, SR TALS BhG 44k
P AR 01 Sk P A BT 25 A A AT R i — 4R 1Y
=8

ARSCEIEXT TA1S AR BRI AT AR
PR BT 2388, DF S AR PR KR e Sk L ZUR 27
PEREAE LS, O TALS Bk & SNk EEEIR LT 1 S P
JOL AR AEROR S

1 WEFHENSRE

5 AR TALS 5K & & 1, RS Bk
A D R VE AR B, BE 414N % B o B R
B9C o+ B ) 4L BT 1 BF o 8 i BE RS
20mm x 130mm x 750mm, & 2 BIXFEIEFT X 200, 4R
JFi R 3 R b B B X433 T AR b B, 5358
650°C . 750°C \850C., fF-IR I ] 24 24 3h, 43 HI%F AR 25
AL PR Bk AR AL 2L A SR, I XA AR 2
1M R S5 PR, A URE (R Keller b1

2015 4E5E 11 0] - i his AR 87



ﬁ%%%ﬁgﬂ *l]‘lﬂzﬁ‘é MICROSTRUCTURE AND PROPERTY OF WELDING JOINT

E1 TAISSRESEEHARSR
Fig.1 Microstructure of TA15 titanium alloy base metal
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Fig.2 Microstructure of as-welded TA15 joint
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Fig.3 WZ microstructure of TA15 joint before and after heat
treatment process
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Fig.4 Impact energy of weld joint before and after heat
treatment process
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Fig.5 Fatigue stress of weld joint before and after heat
treatment process
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Fig.6 Fracture surface of fatigue

(¢)750C /3h

FE R Tk IS5 Fr i . B AL FIELRE T
SRS S AIRASES TR DN Xﬂ‘&%%ﬁﬂ’ﬂlﬂj} U3
57 5 BE R A

3 &ip

(1)TALS kA & Lo M BEH IR S AR A5 R T 1 4

20 BA B SIS BOAT IR o /41, AL B S KR 4%
EPE’J%W:JH%ME%Q% SRR o+ R B M. FEE
PACHR BT, RAR o AHAVRE B A KCHLE
ML,

(2)TA1S Lk EE SR AR B 1 Sk AAL 385 i hir f s
JE TR, i B R A BEOR A B R v, A
AR EE SR 650 °CH1 750 °C I, w2k FE % 55 o B AT B 1Y
L

(3) MPRUE TA1S LR PEEE SRR e 3 B R )
ZEATERE , PULBIE AR & T 750°C

S % X

[1] 4%, #% @&, %5 . Z-Pin/RTM W T 2500 R R4
Bl 25T . izs il HoR 2014(15):118-121.

[2] Vb AT RIS . TALS SkE 4R mE & Ff 4
J& 2003 ,27 :213-215.

[3] Huzd, sk A TIE 55 . AL FEXT TALS BRE 4 Ji 9%
SFHEREMsEN . P A 4R 4], 2010,20(10) :62-65.

[4] SKHEG, FUK, R, 55 . R AR AR T 3 1 i
RYREHT . A zs il H2 AR, 2004(11):56-58.

[5] FMEME Tk EG L 280, 45 . EiREk & 4 Ti60 Lk BE eIt
SICFURENE Bk M RE AT . AR, 2008(11):1-5.

[6] SKAR, BhERE | FRIT 5 BT . st BB Tl ik A
#1,2004:94-105.

(vigw 12%&)
2015 4R35 11 1] - pishlisEsiAR 89



