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Experimental research on the microstructure and mechanical
properties of L.Z91 Mg-Li alloy TIG welded joint
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Abstract: The material with well performance used in this experiment,2 mm thick weld
material of LZ91 magnesium lithium alloy,is achieved by the alternating current tungsten arc
welding ( AC-TIG). The performance of welding fabrication and microscopic structure of
welded joints are studied by utilizing OM,XRD and SEM. Mechanical properties of welded
joints are analyzed through the tensile experiment and Vickers hardness test. Affected by
AC-TIG,the weld material consists of weld-joint area ( ~8 mm) , heat affected area ( ~6
mm) and base metal. Due to different heat effects and cooling rates, quite different micro-
structures are achieved in three areas. In the weld-joint area, cellular dendritic-like o phases
are uniformly dispersing in arbitrary directions within the B phase matrix. In the heat affect-
ed area,[3 phases are coarse equiaxed crystals and the grain size is inversely proportional to
distance to the welding joint. The content of needle-or-strip-like o phase is proportional to

distance to the welding joint. In the base metal exists the typical structure of rolling plates.
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In comparison of hardness of three areas, heat affected area ranks the first, base metal the

second ,and weld joint ranks the last. The weld material fractures in the weld joint during
_ tensile experiment. the tensile strength is 169. 61 N/ mm’ and the elongation is 21. 4% ,
which respectively reach 95.6% and 77.5% of the base metal. After welding, the fracture of

weld materral changes from cleavage to ductile fracture.
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Fig. 1 Dimensions of a plate tensile sample
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Fig. 2 Transverse microstructure in different zones of the weld material
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Fig. 3 Weld joint photo and microstructure in rolling plane
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Fig. 4 XRD pattern of base metal and weld joint
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Fig. 5 A curve of hardness range of the weld material
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Fig. 6 Fracture photo of the weld material
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Fig.7 Tensile strain-stress curves of LZ91

alloy and the weld material
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Table 2 Mechanical properties of LZ91 Mg-LI

alloy and the weld material
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JR4E 144.36 169.61 21.4

HiPE 6 FT O, KA VMR ARIE W, R TR O A 4
DX BE AL, AT RERE JE I T RE AL, AR T #E
My DX TG [ otk A , SRR NI RS R A S IT R L i
HBLEB VAR TE , 2 B4 AR A i e ot B2 KSRk A 14 i
MRBEEE . A, A5 4% X 20 ZUREAT i 9 04 o AH LA K 9
P RAFAY B A LR AR T aot 5 e R A 1 e
o 28 ME DL I A B2 A%, 37 5 15 56 17 A8 3 14 5 B A
PN , i TRE AR B K, A5 A4 2 Bt BRAR A BT T
SRIE. ZF ERTIAR, RE AR A, 3 AR A DX K
ISR X VAR I 5 KR AE DTN E R, B IX
TEXBPEARTE 3o 7 v (10 Sl 1k 3 AR S 114 1R PR 53 52, 7 48
KW, 3 BRI S A
2.4 EWOSH

Pl 8 JEREAA I 11 Ak i) <5 AH IR R (i Sk T L fif il
TR ) , & AT 0 (] 8a 8b) LA 4, K
HH B4R 015 5 B AT BE AL G AR R (1 8 ) X LE,
F RN T AHZE ZUK & B A8 4k, B2 W R AR L #
¥5y,

P9 SRy KA A I 25 XSO AL 28, Kb TR 4



2017, VolAas, Noi BT 4 B sammercey ||

i B S AP ASTE (1] 9a) , 55 087 1 4 7 W R R
(P&l 6) XF 1L, i BB 8 F) 8 A AR T IR , AL o AR
H BE R A3 A2 R A R 7 1) -4 7 HE A (P 9b) ; W7 1
AP JEA I 2R B Wi R A AE B AH IS,
VLR AR AEWT 27 3 2 il W 2 5 K4 X P 358 ( 1] 9c)

WAERIE L F rb AN ) 2 R TR 3, SRR i
D AmRLA B AR Ak, 4 2 S RIS i AR
LA 1M i BT 11 7 A PR T S BE XS B (8
mm/13 mm) , A KPR B4 98 M AR TP & A A A5 4%
X,

a—M 1

b7 0k

B8 SMfMpEMRER

Fig. 8 Alloy and fracture microstructure
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Fig. 10 Alloy and weld joint fracture scanning
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