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Weakening Mechanism and Fracture Behavior of Dissimilar Joint of

2219-T87/T852 Aluminum Alloy

HUANG Cheng WANG Feifan YAN Dongyang LIU Debo HU Zhenggen
(Beijing Institute of Astronautical Systems Engineering, Beijing 100076)

Abstract Dissimilar joint between 2219-T87 and 2219-T852 alloys were produced by VPTIG. The weakened
zone of the joint was determined by tensile test, and the weakening mechanism and fracture behavior of joints were
discussed after observing of the grain size, element segregation and precipitates distribution. The results showed that
the average ultimate tensile strength and elongation of VPTIG joints at —196°Creached up to 314 MPa and 5. 68% , re-
spectively. All joints were broken from the heat affected zone of 2219-T852 side, where showed the worst segregation
of the Cu element, dissolving and coarsening of precipitates, non—uniform grain sizes, and the strain localization
caused by the joint deformation. The fracture originated at the edge of the weld seam from the joint bottom surface,
and propagated along the heat affected zone to the top surface, showed a mixed fracture mode.
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Tab.1 Tensile properties of 2219 aluminum

alloy joints and base metal at —196°C
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Fig.1 Tensile fracture location and fractography of joint
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Fig.2 Typical microstructure at different zone

2.3 BIBFRITEFE
Kl 3 s A AR X A A SEM IR FlRE 1 43
Mresst, M 3 (a) ATLLE H G4E i IKAE7F K i
W B A T ) BRI ATi% adT H
VIR TCR AL, K IR EE L) o - Al AR, A H @
Priti¥ysh Al-Cu i, A 3 (b) Al LUA H | %E
FRAE LY. http://www. yhelgy. com 2018 4F 45 2 1



Fes e AR XYt R ) G A Foe 00 A A SR AR
orAi EER AP ER IR E 1.2 wm, AR, FEARE
AR SRR 22 AL B HAR TR, Sk o1 21
KA T WAL, G T R AE 6] R SR R AT
RZIL AT, ), NET 3 () ATRIA
TR ARAE RO R I I FE TR PR ERE T T, 5t
Ak e T ) S ST, (R 2 PR L TN T
TR, HRIELY 0 0.6 pm, (Bl TIim e & X, B
bR LB S | 22 I SR

AR E o & R s AR SR R B
HEE TSGR I SR S R A

(¢) HGEMWIX

XFF 2219 S35 4w, BT + B R B 2219
B4 AL AL Cu, 24 5 FAL K E Cu
AL AW, LR AR Cu TG W) fh AR i
TRMTRZE SR e R FEHE Cu WAIE Cu SEL A
IREHALAL, T Co W a3 & Cu
LAY W BE A, FEAM B /E R T, L Cu 7 «
A LEAR /NI T 22 e i, 3 A & A B e, 5
R RIBYE TS FEARF R, Bk IR A LRIX
i AL 2R R K (& 3) e p i R v, e
AR AT e R o | 37 WA K=o 41k T T 1R
Pk 5 S YRR AR TN

Al
64
Cul 06.16 02.71
AIK 93.84 97.29
E Matric | Correction | ZAF
<
3
Cu
) 2 4 6 8
E/keV

(d) JLiAHAERS

3 HSKTHOALZL SEM P R Ik A RS
Fig.3 SEM photos of microstructures and EDS results of the joint
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Fig. 4 Distribution of precipitates in different zones

SERVE, HLA S R AT )™ 5, 302 2 R A 3]
1.2 wm , ELI i FORS 7 52 IR 23 A1, 3300 T 45k 1k

AL, RSk B BRI 2O T AR & W R IR A
S8
S 3k

(1] Al ARIRICAR R ARER S G )], S SmR
BEAEA 2001(6) ; 33-40, 46.

(2] RBXC, RS, M SCI, 2. 2219-T87 & A8 Mtk
TIG HeSkWORAI LS A REL T ). A= il £ R 2014 ,454
(10) . 75-78

(3] BEARE, Roxolt, W e, 5. 2219 $6 4 5 XGHE T
PEAERET[T]. TR T 20,2013 ,43(6) :79-84

(4] Mz & BRpEE VT T, A5, [ 5T S i b BUIR ZS
MESMPEREEE AN SHRRT]. TRMETZ,
2016,46(3) :27-32.

[5] 9k Wi BROCHE IR 55, RRHTDTTERS 2219 G &
WL T VERE M [ D], S BPR 4R, 2013,33 (1)
45-49.

(6] ARG, FEE4:, 4 45, 2219 w5 45 G
224 VPTIG JRAEZIZURNIPEREL ). R4, 2010,31(4) .85~
88.

[7] LI Q,WU A P,LI'Y J,et al. Influence of temperature
cycles on the microstructures and mechanical properties of the
partially melted zone in the fusion welded joints of 2219 aluminum
alloy[ J]. Materials Science & Engineering A,2015,623; 38 -
48.

(8] FMiLJE, KBk, FIE [RAF. 2219 & 1k TIG
BERRHESL A GPEREDT ST [ T]. MR HEH A ,2015(1) : 5-
10.

(9] EER, fEAME, HEA, 5. ARALEBHRZ 2219
B TIG MRSk AL ARPERE T ()] #4557 1412, 2017, 38
(1):121-124.

FHMBLZ  htp://www. yhelgy. com 2018 4F 45 2 14



