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Comparative Research on Microstructure and Properties of 2219 Thick Plate
Aluminum Alloy TIG and MIG Welded Joints

DING Jikun SONG Jianling MENG Danyang GAO Zefeng WANG Yasen
(Tianjin Long March Launch Vehicle Manufacturing Co. Ltd, Tianjin  300462)

Abstract The tungsten inert gas welding (TIG) and metal inert gas welding (MIG) welding tests were carried
out on the 15mm~thick 2219 aluminum plates. The shape, internal quality, microstructure and tensile properties of
the joints were compared and analyzed. The results show that the surface of TIG weld is bright and clean while the
MIG welds are rough. There are a few tiny pores in MIG weld while the inside of the TIG weld is very clean. The
grain size in weld seam of TIG joint is finer and more uniformly distributed than that of MIG joints. The grain size in
heat affected zone (HAZ) of MIG joints is coarser than that of TIG joints. The grain size in fusion zone of both joints
is quite uneven. Two kinds of joints cracked along the fusion zone in the tensile test at room temperature. The
strength and plasticity of TIG joint is better than that of MIG joint.

Key words 2219 aluminum alloy thick plate, Weld shape, Microstructure , Mechanical tensile property
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Tab.1 Chemical composition of 2219 aluminum wt%

Si Fe Cu Mn Zr Al

0.2 0.3 5.8~6.8 0.2~0.4 0.1~0.25 N
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Tab.2 Parameters of TIG welding
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Tab.3 Parameters of MIG welding
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Fig. 3 Shape of welded joint surface
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Fig. 5 Macro feature of welded joints
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Fig. 6 Microstructure of welded joints
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Tab.4 Mechanical tensile properties of welded joints
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Fig. 7 Hardness tests of two joints

PLWT IS B4 A0 & 8 Bz , il LU Hh Sk A B 1
SR T X, U A DOR R IEES X . X
Je H TR B Ty AR S B UIR G I A
DA TR AL A 07 58 5 AR AL B B i X 22 ], G IX
amRL A GUR/INZE SREOR, S EOZ X PR fg 5 H B AT
O A ST E VA LIEO R A A Wk SN e
fi'E .

(a) TIG

I T —

(b) MIG

8 kbl ki
Fig. 8 Fracture path of welded joint

3 &g

(1) TIG (G4 F= 1w i , Fi LS, K 4% PR
TCERBA s MIG JE4% Rk 2, R BN RS | 148 N
WBAFAE /DA /N AL, P4k A AR 4 IR 38 T
Je g B RIEEFE

(2) TIG H5-4& ffob T B 4/, MIG #5748 21
i RE U PO T, HL A A AN 34 MIG 422 3k B0 T
X Fb TIG K42 3k B AR BEORL G o PR Sk e &
X R RN —  FETE L BUR I )

(3) P Rh 422 3 09 8 R B A g Th Y e G X
Z4 TIG 358 BE 4y 293 MPa, {1 % 5% , MIG J45 3k
5 B 279 MPa, iK% 4% , i3 23 e 25 F 15 3
R TIG K42k 0y 5 B2 R T MIG AR 82k .
FMAEL T2 hitp://www.yhelgy.com  XXXX4E %45 XX i



Sk

(1) R VRTLE RHT, 45 2219 R At gl
FOX 2R RER MR [0 ] R A B TR 242740, 2013, 37(1)
145-149.

XUE Caijun, XU Jiangbo, LIANG Heng, et al
Microstructure and effects of mechanical properties of 2219
aluminum alloy welded joint [ J]. Journal of Nanjing University
of Science and Technology, 2013, 37(1):145-149.

[2] DING J K, Wang D P, WANG Y, et al. Effect of post
weld heat treatment on properties of variable polarity TIG welded
AA2219 aluminium alloy joints [J]. Transactions of Nonferrous
Metals Society of China, 2014(5):1307-1316.

(3] NPRER, SRR, DG 4. 2219 sk in & Gl R
AR VPTIG FRAE AL AUMPERE (). 4742544, 2010,31(4)
85-88.

CONG Baoqgiang, QI Bojin, ZHOU Xingguo, et al.
Microstructure and mechanical properties of ultrafast—convert
VPTIG arc welding of 2219 high strength aluminum alloy [J].
Transactions of The China Welding Institution, 2010, 31 (4) .
85-88.

(4] B AR AL B 1, 45 2219 MR A T PR TIG
PRTZLT]). BRI, 2018,46 (4):66-73.

LI Hui, ZOU Jiasheng, YAO Junshan, et al. Activating
flux TIG welding technology of 2219 high strength aluminum
alloy [T]. Journal of Materials Engineering, 2018, 46 (4) .
66-73.

(5] RBWC, RN, M SCI, 4% . 2219-T87 fh & & L 1k
TIG K MO S PR RELT ] Ml il iR, 2014(10)
75-78.

XIONG Huan, ZHUANG Laijie, QU Wenqing, et al.
Microstructures and mechanical properties of 2219-T87
alloy TIG welded joints [Jl.

aluminum Aeronautical

FHMET L htp://www.yhelgy.com  XXXXAFE 45 XX

Manufacturing Technology, 2014(10) : 75-78.

(6] ki K, EH-E, XI5, 3. ARMRE T2 2219
B & TIC AL PERE M1 ). 454%,2019(5) :48-51.

HAN Guoliang, WANG Huimiao, LIU Hanwei, et al.
Performance analysis of 2219 aluminum alloy TIG welded joints
under different welding processes [J]. Welding & Joining, 2019
(5):48-51.

(7] ERER, feARE, HAEAR, % . AR HR A 2219
A TIG I L U RE AP BT [T ). R34 41, 2017, 38
(1):121-124.

WANG Guoqing, XIONG Linyu, TIAN Zhijie, et al.
Microstructure and property of TIG welded 2219 aluminum alloy
by different heat treatment [J]. Transactions of The China
Welding Institution, 2017,38(1):121-124.

(8] ARAE, FhEMS , EEW, % . 22195 G B AFIE
BSHLGUGPERELT ], #84%,2014(7) :51-54.

SONG Jianling, SUN Zhipeng, WANG Huimiao, et al.
Structure and properties of welded joints of forging 2219
aluminum alloy [Jl. Welding & Joining, 2014(7) :51-54.

(9] TR R L. MR R (M ] Jest .l
BRIl AT, 2011,

ZHOU Wansheng, YAO Junshan. Welding aluminum and
its alloy. Beijing: China Machine Press, 2011.

[10] sk 3CHE. IR A2 (ML JU5T: HULB Tl G AL
2010.

ZHANG Wenyue. Welding metallurgy [M ]. Beijing: China
Machine Press, 2010.

(1] YT, FRE . &R 5P M]. Jbat: HLbk
oll AL, 2007

CUI Zhongqi, QIN Yaochun. Metallographic and thermal
treatment [ M ]. Beijing: China Machine Press, 2007.



