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Abstract: The effect of heat treatment on microstructure and mechanical properties of Ti-6Al-3Nb-2Zr-1Mo (Ti6321)
alloy was studied, which was fabricated by cold metal transfer-wire and arc additive manufacturing ( CMT-WAAM ).
The as-builted microstructure exhibits irregular polygons original 8 grain and grain boundary « phase (ag), and the
original B grain is mainly composed of o lamellae and 8 phase. The dislocation density inside o lamellae decreases
after heat treatment in o + 8 phase zone. After heat-treated at 700 °C, the tensile strength and impact toughness are
decreased. When the heat treatment temperature increases to 800 °C , the impact toughness of the samples is increased
and the tensile strength is up to 1050 MPa. After double heat treatment, the secondary a phase is distributed in the
transformed B phase, the grain boundary o phase is broken. The maximum impact toughness of Ti6321 alloy reaches
34 J. The impact fractures under different heat treatment conditions have lots of dimples, which belong to typical
ductile fracture.
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HL IV 22 169 b i s B DLRR A R, HAbZ2 oy gk 1
PiRe P24 mm J5 Ti6321 5@ 50008 BB S, R
FHFET CMT [ DI 2219 4 1) 3k 2R SR ATk & 2 hl
B BTN 110 A, BB EN 6 mm/s, 722
TRy 18 mm, JUKMBIEN -5, kB iEN
=2.5, RIS MEMAG Ti6321 5 41 B A 5L 7L A
A (940 £5)C,

F 1 CMT-WAAM H Ti6321 & & 2448
WER S (w/ %)

Table 1 ~ Chemical composition of Ti6321 alloy wire used
for CMT-WAAM
Al Mo Nb Zr H 0 N Ti

6.2 0.6 29 1.2 0.0014 0.060 0.010 Bal.

A FEIRALERXT Ti6321 & 4 20215 J12- e
SR, SCERBETT T 5 R TR] () A BRI EE, 0
2 FiR,

% 75 mL H,0 +10 mL HF + 15 mL HNO, 5 i
PRI G AR IR 0l o 378 S5 P B XU 3 Ao AL A v
FIHLARRUBEFR1S . SR Leica DMISO0OM TRU3EF {3] &
4P I R ( OMD) URZEAN [R) B Ak 38t 1 3 P Al O
ZHE, JFoRFH JEM-2100 32 5 #1458 ( TEM) W% F )21
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Table 2 Heat treatment processes of Ti6321 alloy

No. Heat treatment process

HT1 700 C/2 h/AC

HT2 800 °C/2 h/AC

HT3 920 °C/2 h/AC +600 °C/4 h/AC
HT4 920 °C/2 h/AC +700 °C/4 h/AC
HT5 920 C/2 h/WC +600 °C/4 h/AC

B . $% 8 1 B T A [R) J 1)  HCR A R A i
FriRE, R SINTECH20/G BRI ML, %88 GB/T
228—2010¢ & J@ M Rh = IR PR 56 75 1) R4 T PR
B, FAE GB/T 229—2007 ( 43 J& b4 kL & b 42 o i
RIS #EA7 R  . FIH Quanta 650 F4HL T
14088 (SEM) gL i RE T TR 5

Bl B frEX R R & E

Fig. 1 Schematic diagram of sampling location of tensile

and impact samples
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Fig. 2 Microstructures of Ti6321 alloy after different heat
treatments: (a) deposition state; (b) HTI;
(¢) HT2; (d) HT3; (e) HT4; (f) HT5
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Fig. 3 TEM images of Ti6321 alloy after different heat

treatments: (a) deposition state; (b) HTI;
(¢) HT2; (d) HT3; (e) HT4; (f) HT5
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Fig. 4 Tensile strength of Ti6321 alloy after different

heat treatments
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Fig. 5 Impact toughness of Ti6321 alloy after different

heat treatments
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Fig. 6 SEM morphologies of impact specimens fracture of Ti6321
alloy after different heat treatments: (a) deposition state ;

(b) HT1; (c) HT2; (d) HI3; (e) HT4; (f) HTS
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