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Table 1 Chemical compositions of 7A52 alloy
/n Mg Cu Mn Cr
4.0~4.8 2.0~2.8 0.05~0.2 0.2~0.5 0.15~0.25
Ti Zr Fe Si Al

0.05~0.18 0.05~0.15 <0.3 <0.25 R
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Fig. 1 Finite element mesh model
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Table 2 Mechanical performance parameters of 7A52 alu-

minum alloy

i3 G g PR EIRE AR
T/K A/ (W-m?-K")e,/(Jkg" -K")  E/GPa Ry ,/MPa p
273 184 945 71 435 0.33
293 193 972 70 432 0.33
373 221 1011 65 378 0.33
473 262 1 060 57 281 0.33
573 307 1199 49 183 0.33
673 356 1362 44 93 0.33
773 409 1549 36 40 0.33

2 HEwERAAET

2.1 BEMHEAET

R 7 e AR Y A ST TR RS B R A Y SR A
HEHUAR B TR A% L ) 45 R A% 13 3] ABAQUS/ Explicit
AT e R . BREEL RO
JEAE TAS2 FRA R AT AN b ik B o Sl i
TR, PSS AT AR BT 25 R  SR 5 78 5 S0 by
AR L) Import 72 5 AZEIE W #% |, I LA Predefined
Field 4> AN T8 4% 1 02 5 3R A3 1 1 4.
ﬁﬁ($$%+*ﬁﬂ, 10 mm, 513K EHAER S mm W0
Bl 2 R, spilr A RHE IR 3 PR, i TAEIE
R AT | ORI R WIA.

*3 mWEfRSH
Table 3 Material parameters of impact needle
¥ p/ (kg-m™?) PRI E/GPa bE /N
7 850 210 0.3
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Fig. 2 Finite element of model ultrasonic pin and weld plate
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field and actual weld poor

Comparison between computational temperature
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Fig. 4 Temperature distribution of symmetry plane
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Fig. 5 Longitudinal stress along path perpendicular weld
seam before and after ultrasonic impact
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Fig. 6 Transverse residual stress along path perpendicu-
lar weld seam before and after ultrasonic impact
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Fig. 7 Distribution of longitudinal stress in different posi-

tion after ultrasonic impact
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Fig. 8 Distribution of transverse stress in different position
after ultrasonic impact
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Fig. 9 Distribution of transient longitudinal stress during
process of ultrasonic impact
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Fig. 10  Distribution of transient transverse stress during
process of ultrasonic impact

3.3 BEMEHHINEEMNIT

2 g p b AN IR A8 B B R P b I Ak
N 135 5 B 3l 2 4 51 o 10,30,50 F1 100
mm/s [0 T, Bk oAb i CD (1) f7 B 9L
T PR 1) R AN ) A A G5 R AN ] 11 A 12 fios.

P 11 AR 12 45 R R o B RS sl B, I
SR AR BRI S A B S AR — 3K, FLRE G 75 ik
JEE sl LR A 12 3 A 119 5 4 R 1 ) 32 i R, H
O 1) 7 7 AR i) 07 7 386 R e R A i



Ak P I AL /.

S Xk

Z A, REE, K P, & 7AS2 BE SRR
RECSLIH S S ERE S BT [T, € W Je TR 2 e o o il

[1]

34 7o ¥ R % 36 %
300 jr— s 2010, 24(4): 73 -76.
é‘v 200 '.' : ld’ﬁmfs . Li Qi, Zhao Junjun, Zhang Ping, et al. Structure and property
= ] +-30 mm/s . i is investigation of portable friction stir welding of 7A52 aluminum al-
© jo0} A4 v SOmm/s o5i- % .
= ‘.‘- [ < 100 mm‘!f; 14 - loy[ J]. Journal of Academy of Armored Force Enineering,2010,
= 0 Fala e ) 24(4) .73 -76.
é t."‘.}‘\‘l-nt .. ) i ,
S 00 A= e (2] dAkR, FRRE, B0, 7A52 B4 G MIG ARG X
2 ook P SPRATAIAITL]. BEAEAR, 2007, 28(12) : 13 -17.
h L 1 1 1 1 1 L L Huang Jiwu, Yin Zhimin, Nie Bo, et al. X-ray diffraction analy-
0 20 40 60 80 100 120 140 160 . . . . .
B AR SE R0 OB B dfmm sis of 7A52 aluminum alloy MIG welded joint[ J |. Transactions of
the China Welding Institution,2007, 28(12) :13 - 17.
11 FAEWNBIEETHMEE S H [3] Seyedali S, Mehdi A N, Yashar J, et al. Using ultrasonic waves
Flg 11 Distribution of Iongitudinal stress in different mov- and finite element method to evaluate through-thickness residual
ing speed stresses distribution in the friction stir welding of aluminum plates
[J]. Materials and Design, 2013, 52 870 - 880.
[4] Chong L M. Predicting welding hardness[ D]. In; M. Eng. The-
& 90 sis. Ottawa, Canada: Carleton University, 1982.
= Y p > ke .
2 (5] GIRE, IO, BROCR, . SRR ] BLR T
by 2 T
R 30 AR, 2005, 41(4) ;110 —113.
ii':{_ 0 Meng Qingguo, Fang Hongyuan, Xu Wenli, et al. Heat source
g model for twin wire welding[ J]. Chinese Journal of Mechanical
%‘E -30 Engineering, 2005, 41(4): 110 - 113.
~60 (6] Sefar, RTETAE, UM, 45 ARBER RSB MBI ik
0 20 40 60 80 100 120 140 160 JELI]. FR3%4R, 2001, 22(3) : 93 - 96.
PRSP AR dimm Mo Chunli, Qian Bainian, Guo Xuming, et al. The development
of models about welding heat sources’ calculation[ J]. Transac-
12 AE#HHEE THEEK 5 tions of the China Welding Institution, 2001, 22(3) ; 93 —96.
Fig. 12 Distribution of transverse stress in different mov- (7] £ £ 7A52 8 o Pk B R S s RS B A 5[ D],
ing speed Jent: R, 2009.
(8] KL, Feli &)@ S PERE R K b M-S X B
4 B p BRI M]. it IR AL, 2005.
(9] "hEP TR e E 2, BTN 2 BRI
v — - =RIM]. bt MU e, 2008.
(1) FURBIBFEA MO 15T 7452 4% R T |
- N sl o . e il A byt M [10] Huang J, Yin Z, Lei X. Microstructure and properties of 7A52 Al
JRF I P e o AR ) 28k e il P A A Y BB 68 A AT | - .
alloy welded joint[ J]. Transactions of Nonferrous Metals Society
4
ﬁﬁ;%@jjﬁﬁ? of China, 2008, 18 804 —808.
(2) W TA52 %%éi\ E/‘J §$ ‘@*ﬁ% N E Eli gﬁﬁ ﬁ [11] Wahab M A, Painter M J. Numerical models of gas metal arc
—‘[%} s J:%Eiit*quﬂ MR ﬁﬁﬁ?d{%’:é@;ﬁ\:% [uj }j[:jj ﬁ}'?ﬁ X welds using experimentally determined weld pool shapes as the
5”?%@%%%\1%‘*4 E(ijj EEH gj% ﬁ/;?{l; , %}ﬂ%ﬂ%&% representation of welding heat source[ J]. International Journal of
%ﬁ %:‘ﬁE Pressure Vessels and Piping, 1997, 73(2) . 153 - 159.
e N Lo D12 T, MR, R, 4 A ROCAT - Ji S
(3) AR TA52 F G ARsE PO IR AR ot A . o
. X SRIEBR A B 7 e M RFAE A 52 [ J]. KR 45243k, 2010, 31
I 3K 5K 4 4 T A R0 50% ~709% 5 PSR
*ﬁ fﬂj@ﬁ@/l\?%ﬁﬂ@jj . Liu Xuesong, Yan Dejun, Yang Jianguo, et al. Effect of thermo-
(4) Zéjj_‘f&ﬁ% ‘{FIJfE‘jLI\ pLiig= , ﬂf,':ﬁi% FF' N E’:] ﬁj%é‘% mechanical parameters on hump feature of welding residual stress
Tﬁmﬁﬁ%iu HH ﬁﬂi% , I\ I‘ﬂ mjj Lt Eﬁ I‘ﬂ mjj Eﬁ%ﬁ by finite element analysis[ J]. Transactions of the China Welding
. FLBR TR 2 AR, 758 A e retution, D19, 31(7) 27 =3 N
[13] Jrikdl, #EREE, T30k, AF. REAsE M. dest: HLK

Tolk i pit, 2008.

YEBTEIIY : sosnsd 40,1980 4E ik W Y. EEMHEAS
T AT FR O I T R A 98, &R IE X5 RS, Email; jialing_
jlu2004@ 163. com

BIWAEE : mioss & it #0%. Email: ch7075@163. com



