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Table 1 Chemical compositions of 2219-O aluminum alloy

Al Cu Mn Si Zr Fe
92.1 6.48 0.32 0.49 0.2 0.23
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Table 2 Mechanical properties of 2219-O aluminum alloy
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Fig. 4 SEM of particles of surface composite layer
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Table 3 EDS of particles

JLER B w(% ) JRT 58 a( %)
0 11.24 20.97

Al 58.49 64.71

Cu 28.65 13.46

Ce 3.08 0.59
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Table 4 EDS of precipitates
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Fig. 6 Hardness distribution of stir zone
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Fig. 8 Tensile properties of composite materials
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Fig. 9 Preparation of large pieces of composite material

SRy, T 7R S5 S AR B A e AR B T . A
I, FELUG FSP il 48 4 @ 32 A R g v, S
SUBFSE ANAAT PR UE TR IR 2R 3808 K B 1 el 55 AR
&5 R AR B AN, AR 1E R Bl 7=

3 %4 #®

(1) RN TR 72 il 4 1 RE/



70 I S %37 %
A1203!§E%E%*jﬂq_ , E%ﬂﬁﬂ&% T %E%é—z\ E]/\J g&&f . terials Transaction A 2004, 35 2951 —2961.
Eﬁﬁ%ﬁﬁé’@ﬁ% [5] EFA, Wuimm, L@k, & PR Em TH AN & Ti Pk

(2) RE/AL O, 535 A bbb i 1] 158 K WS AZ3L B G M), A (e R, 2009, 19
23
(3):418 -423.

/ — g o N = A S e 2E M- 2k
E/J 160% , Z:IEJ t W'J E/J *fﬁ:th‘E = *j *AI’ E/J EEE HE He Wang Kaidong, Chang Lili, Wang Yinong, et al. Preparation of
/%3 “r‘iﬂ:j( Mg-AZ31 based composits with Ti particles by friction stir process-

(3 ) é’éﬁﬁj’ﬂfﬁéj’gﬂﬂ Ifﬁ“ E@fi%*ﬁ*ﬁgﬁgﬁ%u ing[ J]. The Chinese Journal of Nonferrous Metals, 2009, 19(3) .
THY 94% , W5 A SRk BB 19 80% LA L. 418 ~423.
S : . (6] &h#sc, Zescli, BETLHE, &5, BEHEREBON TG 5 5 6
B4l 52 5 b RE B BT 7 50 B S BEAE A 163% , BT )5 il , N -
. ; ABTI-Al REEAZ[T]. BEEF, 2010, 31(8) : 61 —64.
{($j\j*j /‘J 69.7%. Qian Jinwen, Li Jinglong, Xiong Jiangtao, et al. Preparation of
p y ya g TR L
(4) T:EIK%I&T , E%%*—\L EF‘ gli] *%iﬁ/ﬂz AI3Ti-Al composite surface layer friction stir processing in situ re-
#@ﬁ% E]/\] [:Ijﬁﬂ}ﬂ'?lﬁ‘i{éﬂrjj 'i‘”@ﬁ'é E/\J %%%ﬁ ﬂﬁ]mj{. action system[ J|. Transactions of the China Welding Institution,
2010, 31(8): 61 —64.
%%iﬁk : [7] GL You, NJ Ho, PW Kao. In-situ formation of Al, O;nanoparticles
during friction stir processing of Al-SiO, composite[ J]. Materials
Characterization, 2013, 80. 1 -8.
B B i, JE G L i b P 2 R R
(U] BUbsk, X6 i, JAMGRE. 2219 JARBEFE R SRS A fiE [8] Hossein Izadi, AdrianPGerlich. Distribution and stability of carbon
7 e 13-
Srr[J]. MESEA, 2007, 28(9) : 13 - 16. nanotubes during multi-pass friction stir processing of Carbon nano-
He DiQiu, Deng Hang, Zhou Pengzhan. Analysis and performance . .
tube/aluminum composites [ J]. Carbon, 2012 (50 ). 4744 -
of friction stir welding organization 2219 plate[ J]. Transactions of 4749
the China Welding Institution, 2007, 28(9) : 13 - 16. [9] Wil X127, M. 2219-0 54 4 B rsm ] 7).
(2] EFH, Ms0m, sRE I, 4. 2219-T87 & S B EERE fps
’ TR, 2006, 27(1) ; 65 -68.
S LU F1 b F e 4 77 -
KB EHERRL) ). AR, 2010, 31(10) - 77 -80. Chen Yingchun, Liu Huijie, Feng Jicai. Friction stir welding of
Wang Chunyan, Qu Wenging, Yao Junshan, et al. Head of micro- 2219-0 aluminium alloy[ J]. Transactions of the China Welding In-
structure and mechanical properties of friction stir welded 2219-T87 stitution, 2006, 27(1) : 65 — 68
aluminum alloy[ J]. Transactions of the China Welding Institution
2010, 31(10): 77 - 80. A
/s . ey Voes - 2e e EE v dory
[3] Liu HJ, FuH, Maeda M. Tensile properties and fracture locations 'ﬂf% BIIT: HACTR, 55,1989 AR A WL WF 2, 325 it
N e R A .
of friction-stir welded joints of 6061-T6 aluminum alloy[ J]. Jour- PEEIN TR 2D BESE. KR . Emai: 657151057@ aq-
nal of Material, Sciennce Latters, 2003, 22(15) : 1061 - 1063. com
[4] Ohishi K, McNelley T R. Microstructural modification of as-cast ﬁlﬂﬂz% 23k 5 BRI, 9 AE . Emai: hardfac-

Ni-Al bronze by friction stir processing[ J]. Metallurgical and Ma-

ing@ 126. com

[ E#% 60 TT]

[8] Beygi R, Kazeminehad M, Kokabi A H. Microstructural evolu-
tion and fracture behavior of friction-stir-welded Al-Cu laminated
composites [ J ]. The Minerals, Metals & Materials Society and
ASM International , 2013, (45) . 361 —370.

(91 Ak, FIEH, HER, 55 2219 14 SHCRk A R R

Gt = HESRRE A BB T]. SR A, 2014, 35(8)
57 -60.

Du Yanfeng, Bai Jingbin, Tian Zhijie, et al. Investigation on
three-dimensional real coupling numerical simulation of tempera-
ture field of friction stir welding of 2219 aluminum alloy [ J].
Transactions of the China Welding Institution, 2014, 35(8):
57 -60.

[10] skutak, sk BE, BRadE, 55 BEPEEREA R R A BT
BELJ]. REAHE, 2005, 26(9) : 13 - 18.
Zhang Hongwu, Zhang Zhao, Chen Jintao, et al. Finite element

analysis of friction stir welding process[ J]. Transactions of the

China Welding Institution, 2005, 26(9) : 13 - 18.

TEBE A £ a5, 59,1956 48 th 4k, #082, B4 2 50 2 S0,
EB NI MO B B R AR O B A )
THIIESE TAE, &L 120 A%, Email; wangxj@ lut. cn

BIRAEE : vt b, %, BLHFIAE. Email; xuyouwei_lut@ 163.

com



