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Abstract: Tungsten inert gas (TIG) welding was used to weld the Ti6321 alloy with bimodal microstructure, and the
microhardness and static and dynamic mechanical properties of the unwelded base metal, near heat affected zone base
metal, heat affected zone and weld metal were tested. The microstructure of the welded joint before and after dynamic
compression was observed. The results show that after TIG welding of Ti6321 alloy, the microstructure of the heat
affected zone is a nearly bimodal microstructure composed of equiaxed primary a phase and g phase+acicular martensite
o' phase. The weld metal has a basket microstructure composed of large blocky a phase and acicular martensite ' phase,
while the grains are relatively coarse. The microhardness and static and dynamic compressive strength show that the

heat affected zone of welded joint is the highest, followed
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impact absorption of the base metal near the heat affected zone and the heat affected zone is similar, while the weld metal is
the lowest. Due to the formation of dense and fine acicular martensite o' phase in the heat affected zone, its hardness and
dynamic compressive strength are high, and its deformation coordination ability is weak, which result in poor plasticity. The
coarse grains in the weld metal induce low dynamic plasticity and dynamic strength. When the dynamic compressive strain
rate in the range of 2100~2900 s, the base metal, heat affected zone and weld metal undergo obvious plastic deformation as
the strain rate increases. The equiaxed a phase in the base metal and the heat affected zone changes from uniformly
distributed ellipsoid before compression to long strip with different directions, and the degree of transformation increases

with the increase of strain rate.
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Fig.1 Microstructure of Ti6321 alloy plate
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Fig.2 Macromorphology of Ti6321 alloy welded joint
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Fig.3 Microstructures of Ti6321 alloy welded joint: (a) base metal near heat-affected zone; (b) heat affected zone; (c) weld metal
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Fig.6  True stress-strain curves under dynamic compressive of Ti6321 alloy welded joint: (a) base metal;

(b) base metal near heat affected zone; (c) heat affected zone; (d) weld metal
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Fig.7 Trend charts of dynamic mechanical properties of Ti6321 alloy welded joint changing with strain rate: (a) mean flow stress;

(b) dynamic compressive strength; (c) plastic strain; (d) energy of impact absorption

B A 45 R R A T ) 5 P4 18 Ti6321 2 bt
e A3 e A 0 T AL A RS, PR BN A T
FALBEEEH
23 FEEHEHE AR

V5302 RS 5 11 TI6320 2 454343 L U ol o
TE, WEHME N DAL, b, R RO
B2, PG 2E R 0 B BRI IEE, J4EIX
FE R BES R ORI SR R HE WG, T 8 9 Ti6s21 &4t

RS AE AN TR N A2 3R 3 25 I 45 )5 BERE X S i 41
4. WK 8 TLLEH, B X ML EEg )G, M
WARRINR, KA T RN, S o A
P4 RT3 B ST IR ECIREE AT A — KRR, #2
AR T B AR SR K. ZEWT AT Y 2416 s M
BRT, WP RUER R LY. E
AR IR, WL o AAE TR RRY, AR5 SN
4/,

K8 Ti6321 & SR HHKTEAN R B AR 5 T 3 IR 5 B4 X I 2 L 20
Fig.8 Microstructures of base metal zone of Ti6321 alloy welded joint after dynamic compression at different strain rates:

(a) 2036 s%; (b) 2416 5™ (c) 2770 ™

K9 04 Ti6321 & e F R HELAE A FI N AR R 85
i e G X RN AN 9 FTRLE H, I X
AR BEEAA )G, FIERORA R YA o M

FEBUARE R A T BRI KSR A, 224k 5814
DARFESRACL, AR R A e R T TR R UL 2% 21 S ) £
MBI .



BTk ik R
22 Titanium Industry Progress 41 %5

K19 Ti6321 & e SR AE AN IR AR 4N B 25 F 4 5 FRE m [X 10 2. 2L 21
Fig.9 Microstructures of heat affected zone of Ti6321 alloy welded joint after dynamic compression at different strain rates:
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