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Microstructure in Linear Friction Welded Dissimillar Titanium Alloy TC11 and TC17 Joint
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[ABSTRACT]
sition of linear friction welded TC11 and TC17 dissimil-

Microstructures at the different po-

lar titanium alloy joint are investigated to understand the
mechanism of microstructural formation in the joints using
scanning electron microscopy (SEM). The results show
that sliding friction and wearing occur on the surface of
joint under the conditions of 3mm amplitude of oscillation,
40Hz frequency of oscillation, 66.7MPa friction pressure
and 2s welding time. Features of sticking and shearing
friction are obtained at the position of 2.5mm distance
from the surface of joint. There are porosities existing at
the original rubbing interface. Dynamic recrystallization
takes place in the region close to TC11 parent material. In
contrast, no dynamic recrystallization is observed in the
region close to TC17 parent material. There are porosities
existing at the position of Smm distance from the surface
of joint. The cracking is observed at the interface of weld
zone (WZ) and thermomechanically affected zone (TMAZ)
of TC17. At the position of 7.5mm distance from the sur-

face of joint, there no porosities exiting at the original rub-
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bing interface and the cracking is observed at the interface
of WZ and TMAZ of TC17. At the position of 10mm dis-
tance from the surface of joint, no defects are detected in
the joint. At a certain extent, microstructures at the differ-
ent position of joint reflect the process of microstructural
formation in the joints.
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Fig.1 Microstructure of titanium alloy parent metal
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Fig.2 Diagram of linear friction welding process

2 RBERSHH

TEPRIE A 3mm 2y 40Hz 1)y 66.7MPa.
JEEPEIE] Ay 4s POZEAE T R S &4 TC11 5
TC17 Sk BE BRI R UEA THA 4, S 10 TP 55 1) A8 o
WK 3 . ] LUE ), e EEERIIT GG B B, B A Ftim
HRALFEEE S BRI A SZ R T AH R TR B RIS, BRI R I
RPEIAVE G B ) . BEAE BRI T, BT A oG iR
JE LT el 2 RS i 3 (a) s, B
i EE AT [B] A S, Bt oo PO R B AR S T g, 7 A A
SR 1) i PR 4 A% R T R IR DX TR — 2 s, i
L 4 JE R RRUE AR K, PRk 4 B AN RE B e A
) B EE PR B 1A, BEAE AL T 20K AR oy i 2
SR R A SR, I 3 (b)) FI3 () fim, 24PE
PEIHE] ZE K 2 26 B, w84 8 2k B — 2 R,
TEPESR IR D AE R R B i T B K, anfEl 3 (d)
TNo Bt BEAE IS ] B S SR = A, YR 4 IR 2
JEREBEZ B M(E 3 (e ), 2SR ]34 0 2 4s B,
IAVES R 2 T LA A B, TR RS R D (AR T 48
PEA: TR ARZEBT il K A PRBIE fin, &l 3CF)RF/R
FEEREA 1 AE TR VERTR Bk R AR 1),

TEPRIE A 3mm S 40Hz EEHE R J12h 66.7MPa,
JEEBEIT ] 25 BOARIE T 33k O 22 W SR N & 4 FioR
AIDVE kA BT, BEE TR R E

KI5 (a) 25 T BESEAT R 2s B 423k R T 50
AL WY, 7R 453k 10 R S B 32, S A IR TR Y
SR BHURLAE AR, RN B Y “BEEEBE Y RRAE
TC11.TC17 — M4 @4 %A T 0 W ¥ AR L 5 A AR
WES (b) A5 (e) iR, H TCH —0] 5 38 1 2 R
BRF TC17 —M, X FEIEH TR R, A
GBI E L TE MR i R BT B, A6 55 Y0 1 A
T EAMWASIE . MiAHFERE T TC17 kA & i GoR

2012 4R35 13 9] - pillE AR 141



Ig%ﬂzﬁ%mﬂﬁt TEST OF PROCESS AND PERFORMANCE

TEHES TC17

(a)0.2s (h)0.4s

(c)ls ] (d)2s

(e)3s (f)4s
B3 ZMEEREARRMRIELRE

Fig.3 Morphology of joint at different time during linear friction
welding

B4 HEELRRRIER
Fig.4 Morphology of joint
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Fig.5 Microstructure on the surface of joint

FLm B LA, N 6 (a) Bk, A, Fam i
KEBAM B O S, TC1 KA 4 — e & AR Eh 4
FREE fhad B, 1 TC17 8K & 4 — M & A T oM AE , &
KA B EAE A, R 6 (b) B, el TAELE
SEEBEIVERT  BERE I 1) 4 J Bl 80t i S Bt i
oo ULAHM, FEAHRREERSMMB IERT, TC11 #k &4
HARE , M A7 RE T i 1T B ek B S A TS S I A
Sl B2, TCU —MEk A& & e kA T ah A4S

JEEFEERT (] 0y 25 B BEE S 3R 10 Smm AL ATE S ANl 7
Fiim o WL Y LA EE I Bt 1 O S 2, (HAE TC17
—M L, 7 (a) Fin. FERAT R A, TC1
5 TC17 Frm b A AL e, A8 H AE TC17 —{il]
JE 4 SHBUMEE I X ( TMAZ ) B9 5w b, & 7 (b) By
TN WOV B BT EE A U 33k R 2.5mm AbiE— 25Tt
15, Il JE 0 EE 4 AT B Rl — 20 T . e B
SRR T, TCIL 5 TC17 A8 IRSE R R, e 5k
TR ST RVEFTR , TCI1 5 TC17 #& R VAR I | B2



TEST OF PROCESS AND PERFORMANCE Igﬁ‘l&ﬁ%ﬂm]ﬁt

K 594

S

(b) ¥
E6 BER:kFRE2.5mmAb IR
Fig.6 Microstructure at position of 2.5mm distance from
surface of joint

(b) T
E7 RS FREOS MMM IR
Fig.7 Microstructure at position of 5mm distance from
surface of joint
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Fig.8 Microstructure at position of 7.5mm distance from
surface of joint
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Fig.9 Microstructure at position of 10mm distance
from surface of joint
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