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Microstructure Characteristics and Mechanical Properties of Double-Sided Laser Beam Welded

Titanium T-Joints
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[ABSTRACT] TC4 T-joints are welded by using
double-sided laser beam welding, and the microstructure
characteristics and mechanical properties of the welded
joints are investigated using optical microscope observa-
tion and tensile testing. The results show that the micro-
structure of base metal is a+f equiaxed structure. The
microstructure of weld seam is composed of coursed P
columnar crystals and basket-like martensite, and the size
of B grains and martensite of weld seam near skin are finer
than that near stringer. The microstructure of heat affected
zone is consisted of needle martensite a, aciculate o and
little primary o phase, and the heat affected zone near skin
is smaller than that near stringer. Meanwhile, the tensile
strength of weld seam is higher than base metal. The frac-
ture occurs on the base metal away from the weld seam
during the tensile tests of the joints.
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Fig.1 Geometry of tensile specimens

H [ (B KR O o i K2 T (WL 1 (b))
2 PSR MTS J7 BEISR L b 21T, Hr e fE
2/ 3 HAREHE T E.

2 HBERS52H
21 BLEEEENFIR

&2 BT 7R S WO R OGR4 TC4 & 4 T IR 323k
FIE S R v LUE W R 3k O R A4F, A7
TE WG 1 FN e 2 S BB . 33k AT 4 ol 3 A X I R g
DX FRRE ) DX A 32 FRRE ) ) B b . AR B Y M
AT UL, A BB BRI o A4 RN AR ) X 448 A L 5%
B A AR i DX, i i A 0 BRRE ) DX W AR X T
JBE 25 R 700~1500 p m, Jil 58 f3f7 ] #4 52 ) X 58 BE 249
200~700  m , 52 K ARG IR X 58 BE 298 200 pom.

B2 MERBHIETCAIEETHELENRF
Fig.2 OM photo of TC4 T—joints by double—sided laser beam
welding

22 #ELBRAELR

BOEHR AN TC4 &4 T IR HEL W B g4t
B3 Wime B3 (a) MM BAMAZ, v LIS 5
BEMHLUR o+ B FHAIL, B HHED R IERKH
S o AHEELL BT R AR R 280 SL R b B, BERE
BRI . IEEE X WIS SRMA L E T
BEAAL, EEREETE AR B AR AL (LA
3 (b))o B AR A AEE I SE K RIS 7 P A & Ze s
FREA AL SR TR AL 25 0, A ag b AR, 5 S
o 7 A A AR A AR T I T TR A A X S A
PAET I —8 B RN E KPR T AL
RS AR o, FR S B B A HEF Y B 5K
L IRARALUILE 3 (c)o 5o AR aE X AH 1L, 52
MR, H B AR AR 5 LR RT3 40N
PO X R N 3 (b)) A3 (d) s, s LA
PRSI (X f ] 4 L AR [X A 2T )N, I KA A ) [X
TFAE— AN A AR X, R A $AG 0) IX A —
Y IR . P2 X BB 41/ N EIR S FoAAR R
o HHADEAERPIA o FHL

BOEH OIS TCA &4 T AL AR A1 414

2015 4R35 17 0] - pidliEsA 105



ﬁiﬂéﬁgﬂ%m Q‘I‘Elzﬁ‘émlliit FORMING MICROSTRUCTURE AND PERFORMANCE TEST

. 100pm -
| I—

(d) B X

() J54EX 200X

El3 MARMNABETCAEESTRELINERAR
Fig.3 Microstructure of TC4 T—joint by double—sided laser beam
welding
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Fig.4 Fracture position of weld seam
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