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1.1 #AREES

SCIHFPR A 2 mm JEIG 7075 48 A St HiAks
ARG Y%)WIER 1 7R KILI# R 200 mm X
400 mm [FRFE, LBRUIEIEEE, P EE vE .
Ha e & s PR, SRR R 30
mm/min, FEEEHLT 50 A, SEEEHLE 120 V, S5 400
mm X 400 mm [} 7. PR R P alm AR,
UifE k) 8L/min, #R22KH] ER4047, HA2A 1.0 mm,
MRER Y AR ISR 1 Fos . KA 2200 W BBk b i
W T B A T AR EE )7 PR DI R 2 A RS,
200 mm X400 mm [FJEFE, FRidh LA A
[ 5 AR, I SRERI N A TG k. B P AE
TESREE BRI AR S, ARG HEATIGARHE, SR
BRI SR, R ATV VE .

F1 7075 5554 ER4047 (453

Table 1 Chemical composition of 7075 aluminium alloy and

ER4047 welding rod (mass fraction, %)

Composition Zn Si Mn Cu Mg
7075 55-56 0.3-04 03-04 19-2.0 2.1-23
ER4047 0.2 11.4 0.15 0.3 0.1
Composition Ti Cr Fe Al
7075 0.2-0.24 0.15-0.19 0.5-0.6 Bal.
ER4047 - - 0.8 Bal.

1.2 HFERFNE
12,1 Wotmi b B

FRPEE TG, A T 3 %l T Re A s
s R A A 2R T s vt R A S it 7 e 5 2 e 1
RN, [ AT B R RS IR A e
(1 i R S SRR A5 1 A= A RS, 7R T 4% 1
RN 0.1 mm JE 1L E 3M 2w L &, KH
Gaia-R R REREIKIT Nd:YAG BRI TR

i, W1 PR SKRHGEKAE Ot rh e i £
2, WKIEEEN 1~2 mm. JEBEEAAN 3 mm, BOEH
K H 1064 nm, HEHIEN 0.5 Hz, FKH 50%#54#%
K, KPR 47 XPRFEEAT A IR E (1 ORI 2 1K)
Botrhii. whili TR 2 Frosi Xk, i ek AR
P 2:kR, HIIRSTE UE IR AR N IS

1

Inertial tamping layer (water)

Workpiece

Ablative layer (tape)

B ot e
Fig. 1 Principle diagram of LSP

Area of laser shock peening

2 TR X

Fig.2 Area of LSP process on workpiece

122 [k

FERFE VR TS, TSR B i kAT
AREE,  [EWSUR 5> BN 475, 495, 535 F1575 °C, %
HRERE 10 Co fREL 0~3 h JE PO FE RS 22K ek LR
B il R IR ARSI . SV KR RE S e X
TR AT I A, AR ER TS 2R AE 140 T 240 C
AR 0~24 h, BERE 2 h BURE— IR, BUHIRIE S
HA Al

1.3 PERERRT

B R T HRS—150 Y40 5 v 7448 IG5
BRAXIN T IR x—350A Y X 526 1y A,
B AR PERERI R T WEW=300J AL H 77 g ik e p Lk
175 KM S—3400 RIFAHRETHEATIN I S M 5K 5 4>
Brs KR ph kb, S-S RO ROl 2 K
JE R AR )2 DI BN 0.10~0.3 mm )7
o, W 4R G0 247 0.03~0.05 mm /244, FHE
T H(d3 mm (BT FLHL)F d3 mm (/N B, WS
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TBRAELLG, TENRFE G o W AR X a9«
10% i SR 90% [T R The 45 1 o FHOUE Ha figt il '
AT IO, WS 15~20 V, HIUE 0.2
Alem?®, IRFEH-20~-30 C. fJafE 3 kV HJE R
Gantan600 2 T- IS AL#E 35 min. R MREH 3%
J& JEM2100 B! oy g i s, inide ik 200 kv

2 FERE5HR

2.1 ETRALME

WOt I E A SR B S 2 IS HRRE I
TP ARET S . 0, 7RG BT N AT R 4R IX 11
WA, W 3 frs, L E 3(a)k R
Pk EAMAL, B 3(b)FTn b %575 C, 2h) K&

Fig. 3 OM images of welded cross sections of 7075 aluminium

alloy: (a) Untreated; (b) Solution and aging treatment; (c) LSP

2 (140 °C, 24 h)FIRESLGAE, Kl 3(c) Pimh
2 oG R RS . N 3(a) T LA
TR R P RN, 2B A SRk
AU IEEEIX (Welded zone, fRiFRA WZ) itk Ak
HRNAYE], #hG2miX (Heat affected zone, fRiFRA
HAZ)WBH 5. M 3oy LAE H, fEEREIN RS,
B DR RAE X (WZ) IR R AR A3 5 R 4l /s HA 1)
A, G X (HAZ) A %, i AT H A e 58 — A
(MgZny); A, 3 FIF R B S 5 & S S
A oo HEFAMGEAEDAH, Ho LRI HT o
st Wl 3R, wEdeitiE, thT
PR AR T I R AR TR, SRR DX AR 4/ HL
PBysO, LR BT w AR, R IR A X (WZ) R
P X (HAZ)ASHS, e A FAGENIIX (HAZ) B A3 AN
B R A AR T B A R

22 WEEDH

XERGE 7075 SRR T AR, T 3
AN THT (PR FSE 0, 3 T, 5 O S 2 1 ) At S 00K
RIS 7 1) R S SRR AN [ [T s — I 200 T2 Il
WER, BRI 4 Fros. B 4@@)FTm A9 AN [ 7 R
AR RS N R G S 548 1E R AL A . e
A(ay v, (A — [ R R, B [ T IR R
JRFESA R IS 3G J5 e iR, 2 h SR Al I
[f); AE[— [, B ERE N 475 CTFmE)
575 °C, JRHSAERE IR SE R G THIAEE, 575 CohEL
LFIR IR BE o A T 90 UE S0 25 RN IRV, fEaR4gE
TREE T ) () Hp a5 A SCEAT T A S W, Gt 4(b) BT
H L 40T, B SARFE A BEAE A BB H A s ik T
IR, DA, tE 4@Fb) A, EEEEE L2
H(575 Cy 2 h)o N T AR REME, R
21475 C, 2 Wil 7T B 4(c)Fis A 7075
BG4 SR B 1E vh SN AR AN [ IS 250 TR) R (9 Bl E 43 AT
Kl B 4(d)Frs ok 7075 5EG e a8 FE IR TP AL e A
() 255 [ OB S o A Pl P 4y T, Jddsk
TH A 15 AL BB AN [ o 205 ] ko JEC Al 82 1) 55 e AS [
AHHFAE 24 h WATLERIL, 78 100 18 M1 24 hiX 3 4>
IS TA) T, IR A B, JTAE 24 h I 28UE
KB KA . RSy 140 CHE, FEESkAERFAN I
T¥) 3 P R A S8 1 T AE 240 °C R B RS (10 A o7 s 3
i BHIE 4T, FEREEEREETT ), ANIE] [ AR
JEE R 250 Rt FLARE B2 PR e e AN ] o 7 8 18 Fil 24
hIX 3 ANFRLI ), SRR BEAE, JLA o 24 h AL
Jr BB B KA o T 30 FE 5 P 4 (o) s R e 4 —
2, Wk, EAERCT EHE (140 'C, 24 h).
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Fig. 4 Microhardness distribution of 7075 aluminium alloy joint: (a) At crown surface solution treatment with different temperature

and time; (b) At profile surface solution treatment with different temperature and time; (c) At crown surface aging with different

temperature and time; (d) At profile surface aging with different temperature and time; (¢) Comparison at crown surface; (f) Comparison

at profile surface

Kl 4(e) BT 7075 B R AEA RIBO Gt
YR [ 5 — I R4 PF T 0 4 1 T P Rl o A B [
4D A 7075 A SRR AR A RSO G i o oA
[ — I A A A IR SRR B T Il (R 2 oy A 1] . e
4(eynl i, WOt RS, REEX . HGEmIX
MR R %, UL 2 el o R 4 i 3
180HV o 128 B R GE I X Ji5, ] — I 280 Ak B 7 [ v O
BRI, RS R (R g AN K, (HL D
Fhim RS (38 A I AR . L 4T anL, 7R
FESRERBETT I, 1 YOIk 7= A AR 5 S22 5

2909 0.1 mm, 2 JEOG M AL R RE L 2T
N 0.25 mm; [EE - RACBE 5200 20, X 2 mm
JE IR, AR A A (e o

T SRR AR X T RRCRLR, B F
%, (AR - AL B S, L T 55 A MgZny(JL
2.1 79), ShESEESRIRE . RS AR . S
BT LU Y, B (AR RN TR, A
PEREARAL, TR 5 A MgZng By, A
JESEIN WEETF i, 2 A MgZng diREOK; R
Thiy, WEERAR; 25 ARRRANAL, Jafeoe, )
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PPERNAR R0 ™) FRASRPIEL I, mrii s
SO AT I, TR T AL SR A A, A
i FE I TR b e R S (L I 5 (a)) T — I 2
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Fig. 5 TEM images taken at depth of about 0.05 mm from

surface of 7075 aluminum alloy joints with different treatments:

(a) Untreated; (b) With solution at (575 C, 2 h) and aging
treatment at (140 ‘C, 24 h); (c) LSP two times

JE RN T 1 e LA . DRI, Ot ek
G R EIREARTM  A v  FEAL AEARR IR
O FEE 75 3 5035 MR 1 o

2.3 RN NS

AURB AV g (R0 A MG 78 925, A
A A A R A AR G e 2 B8 FR AR Y. 7 IR Bk
FEBL T AN, Pl A (0 Bt I AN e 5 4 S
hik R N JPRAS, AR B R b, BR T
AR AT RAE TP L 2 Ah, b7 B I H R AR 4 v
LRI (1) JUARAE A St bl o A S5 Sk R Tl e 25
WA 6(a)lr7s, FELREESIR BT 1a) I 6(b) .
HHIE 6(a)rl &1, OGP B SL R IS A Y ) 5%
MR, 2 hidifia, FREETO IR AR Y. ) AR 1)
7N 77 10 MPa 282 4 N ) 22 MPa; {EMSHIX . #2
M) DX PR P A I BRI N, Al A2 AR mig DX RIDHE &35
W7, N AE G IR R B K, 3X 5 SR [25] 1)
S5t B0 . R Ak e N g 1) A s R O
MR AR I A A AR T P A s N Ty, TR
B B IR J B R A B v 9 PV iy ELRE S e s U K
n, YRR TR AR E, X AR B,
Kl 6(a)frz, 2 dkt b Sk R N g e AR 5 Ay W
B HTARBICRHMEHFERILRE S, Kb
#4(Base material, i FK ) BM)FIFGZ I X (HAZ) 3R )2
RGN, O S R AR T e,
SEHNWAPT BT [ R [ R I
s, REEX (WZ)IASTERN, KRR N ) 1R 52 M
FEBMI . WL, WOt g KRBT
I OK, FBEORR N AENR, JCIH R AR 4E T
AR ISR A 2 Aot k. HIE
6(b)FI A, B SRR T 1) B Aax WY, g Bl A Ak B4 A (1)
AR A I AN A P A . R AR BRI LIk A N
TERIZMGE AW, HIEARRI VI, Bt
PREEKE, TR BRI, WOt R N 5%
W AERFE T B WSS . 1 O e R R 2 4
0.2 mm b7 KN Jy, N MEIE 73 MPa; fEH
B2 0.5 mm ARG ER AR N ) B A4 . 2 J0B0G
PRI B R E L 0.35 mm AbFEERKEN 1, N
HIA 70 MPa; {ERE K2 0.77 mm AbsE /N o 1]
WIS GG R AL T RO, AEER 3K 0.35
mm WA 2 KOG, I N RE & Ky
A FRFEL I, ECHO RSB A WY ) 1R 5 6 J2
o AR FEAEPE B3R )25 0.6mm b= E i Kk
Ny, W JJ{EIE 70 MPa; {EEEES R 0.6~1 mm X,
OO BRAR N s R B EEEER)ZE 1~1.5mm X
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Fig. 6 Residual stress distribution of joints: (a) At crown

surface; (b) At profile surface

24 HIRIERES T
241 b dyetae

kg ERA ARG, RYE GB/T 228—
2002 FHZUIRIHLEI B AR i B 7() iR, JR4efn

TR, Ot AR 7(b) k. £EJTRE
FA AL BB RK:, S 2 mm/min. BF
ANIEAEIN 8 A AFEAI TR, AN RIS R ] R 1A
P AR 2 FrAl, ot RS- 2 18h
kK g R Bk 2 pral.

Rea32
0w
el ] I -

e Eeg
b O L _-1"']!"";
L I e I oy .
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(b Area of laser shock peening

~- o
B 7 frfibriEnlhe
Fig. 7 Graph of tensile test standard sample: (a) Sample
cutted; (b) Sample peened by laser shock

M 2 T LUE Y, 2 RBOG TR R SR )
VR A A RSO, PR o, $EMZT 1.6
£ SRR 00, PER A 1.65 %, WiG &R 485
17, Wil S A 2.04 £ . [RIFER R
PORGERE ey St D SR SN E S 7| Pl i s i
575 CIBIR T RAFI T2 VERE, PURISREE o, $2m
Y12 5, BN o, w121 %, KA
W T S AR B R R O Rl . 2 ol
USE Y C AN E DAL K PN TP & C A il T
BR AT RERE, B 7(b)Fi Sk A Prig Xk, thab
REMEOGAE I A b BRI A8 S AL, & N S b )y
LA AL B SA W TR e Ab . FOR S5 H ™ AR 1 i
K5 2.3 WA R N AR RI R R. HT R
ZAE RSB SE AL AR R AR BN T, AR 2 3
AP IV IS, P R AR I, N 7 1) AH [
Ik S AR A AR T, I S EUNR, Mk, ok

&2 7075 B R RS AE AN RIS AL B T S R S {E
Table 2 Average data of mechanical properties of 7075 Al alloy welded joint with different post-weld treatments

Elongation, Shrinkage, Yield-tensile Fracture
Process o,/MPa 09»/MPa ) )
Al% Z% strength ratio location
Untreated 375.33 343.78 6.71 5.90 0.91 ¥4
1 layer 421.45 392.61 10.72 11.32 0.93 4
Peened
2 layers 607.89 569.83 11.46 12.04 0.94 BM
475 C 419.12 385.45 9.95 11.27 0.92 wzZ
Solution
575 °C 456.09 417.17 11.52 12.09 0.92 ¥4
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NIRRT, AR BIE JE IR BT s S N g 38, e BA
Je MRS e, W . T, Eokvh
HREELT , iR AR MBS B T AR b
SEARIER R B AR, Sk AT
FAE AR BB B, R R ST B R K /N 1
Hall-Petch J5FEPY. Rk, oGl G 1Rz 3k i i i
P R AR EGE DRI AN A 45 P, R AR i
Fep, oh o P A (AR R PR 2R AT A IS 222,
M4 TG SRR TR o B o 1 [ — I 28 L
SRABBEAN L RL, AR AN AR B o s T A )
FU, WOTR R B R B i B O G IR B
242 PARWrH b

Kl 8 Firom by AL FEAERE K (KT B S SEM 4

B8  RALELIEE LI 1S
Fig. 8 SEM images showing tensile fracture surfaces of
welded joint without treatment: (a) Macro fractograph; (b)

Brittle fracture region; (c) Ductile fracture region

Frp B 8o A A L, BT UUE H AR AR BRI
Sk MREOR IR BRI, W7 R 2 B BV -
WK 8(o)F, T HRAEAT AL AL FREAR ARG,
T NPTV 1024 (L 8 o/ NP L TR W D
JEtE T2 o AR & R . i TR R ATy
A, FRGEDCIEIT ) B KA, LI R R L F
JLECK, AN RGO, Wl 8(e)fs. tit
FIOL,  ARAR AR S (K W LR s AEdr N
W%T FREEH IR ALBR IR AT, AR <ALk

I, BB AILE, R NEE TR B
m%%%‘@%&ﬁﬁm Ui R HTITR. DAE,
ARAEHFECSL AW DR W R, 28k
INANEERIR X

B9 T 7s a1 — I 20 Ak AR 422 Sk (¥ W 11 30
SEM f&. &l 9(a)fm b 2 ik 1, 382 L)

&9 lm@%(}zm&ﬁﬂwmc mm&@Fﬁ%ﬁ
K1 TS SEM 12

Fig. 9 SEM images showing tensile fracture surfaces of
welded joint with solid solution at (575 “C, 2 h) and aging
treatment at (140 ‘C, 24 h): (a) Macro fractograph; (b), (c)
Higher magnifications of ellipses 4 and B in (a)
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Tk C BT

B 10 Bz h 2 Yot b Sk (b A 7 141 T2 35
SEM 1% A& 10()Fis MW gL, ik 2

NS

B 10 Fotr i A BREL BT I ES SEM 1R

Fig. 10 SEM images showing tensile fracture surfaces of
welded joint with LSP two times: (a) Macro fractograph; (b), (c)
Higher magnifications of ellipses B and C in (a)
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fatigue property of TC4 laser-welded joint treated by laser shock

REFERENCES peening[C]/5th International Conference on Information

Engineering for Mechanics and Materials. Paris: Atlantis Press,

[1] HATAMLEH O.A comprehensive investigation on the effects of 2015: 631-635.
laser and shot peening on fatigue crack growth in friction stir [10] EAu, PMESE, 5k A&, 4 Ik, W, 4 B IREH
welded AA 2195 joints[J]. International Journal of Fatigue, 2009, Aab T v R B G B R R S I R e [0, v R A 4
31: 974-988. 254, 2009, 19(3): 484-489.

[2] AHMAD B, FITZPATRICK M E. The effect of laser shock WANG Xi-jing, SUN Gui-ping, ZHANG lJie, XU Cheng, LI
peening on hardness and microstructure in a welded marine Shu-wei, NIU Yong. Effects of heat treatment after welding on
steel[J]. Journal of Engineering, 2015,, 7: 1-11. friction stir welding joints of high-strength aluminum alloy[J].

[3] &pittsf, T fd, TR Botrp i A B IR L 2 The Chinese Journal of Nonferrous Metals, 2009, 19(3):

REffIRg (1 )[J]. #RER, 2001, 22(3): 79-81. 484-489.
ZOU Shi-kun, WANG Jian, WANG Hua-ming. The effects of [11] DING Ji-kun, WANG Dong-po, WANG Ying, DU Hui. Effect of
laser shock processing on mechanical properties welded post weld heat treatment on properties of variable polarity TIG
joints(I)[J]. Transactions of the China Welding Institution, 2001, welded AA2219 aluminum alloy joints[J]. Transactions of
22(3): 79-81. Nonferrous Metals Society of China, 2014, 24(5): 1307-1316.

[4] VR, ARLI, RN, # 7 0 WOkM TR TC4 R [12] EDWL &1 W, Bk M6, 8 . J5E SAE BT RS Bl
AR 2 Bl i My R MERE IR RE W (0], b BB, 2014, 41(6): TR ECRA L SR B[], WA &E MRS T,
0303002-1-0303002-3. 2013, 42(3): 579-582.

XU Hai-ying, ZOU Shi-kun, CHE Zhi-gang, CAO Zi-wen. WANG Shao-gang, YU Kuang, CHEN Chen, XING Li.
Influence of laser shock processing times on TC4 argon arc Influence of post-weld heat treatment on microstructure and
welding joint microstructure and properties[J]. Chinese Journal mechanical properties of Al-Li Alloy electron beam welding
of Lasers, 2014, 41(6): 0303002-1-0303002-3. Joint[J]. Rare Metal Materials and Engineering, 2013,

[5]1  &&i, TR, B/, AR, BOLAEEXT Ti6A14V 1554 42(3):579-582.

RN I PROUET R[], AERTRTR K 242441, 2007, 33(7): (131 & W6, T2k, B 0, fROE, B, 55 RAb B
569-572. B < WO 3 S WOW A 2L S W (0], A4 R 3 Ak B A2
LU Jin-zhong, ZHANG Yong-kang, QIAN Xiao-ming, REN 2014, 35(10): 58—61.

Xu-dong. Effects on residual stresses of Ti6Al4V electron beam CUI Li, DING Hong-yuan, CHEN Li, HE En-guang, GU
welding line by laser shock processing[J]. Journal of Beijing Chang-shi. Effects of post-weld heat treatment on microstructure
University of Aeronautics and Astronautics, 2007, 33(7): of laser welded joints in an Al-Li alloy[J]. Transactions of
569-572. Materials and Heat Treatment, 2014, 35(10): 58—61.

[6] EPAE. Mot en & SR 4R R TR A N ) 50 5 ke [14] ERH, BEA, ¥ @l ALLHEI ALL-Cu &5 TIG 12
WFFE[D]. BUT: ILIRKE, 2013: 73-76. PSRRIy ERE ML), R4, 2003, 24(6): 23-25.
WANG Qing-wei. Numerical simulation and experimental study WANG Da-yong, FENG Ji-cai, XU Wei. Effect of heat treatment
on residual stress field of aluminum alloy welding by laser shock on microstructures and mechanical properties of Al-Li-Cu alloy
processing[D]. Zhenjiang: Jiangsu University, 2013: 73—76. TIG welded joint[J]. Transactions of the China Welding

(71 & &, W, SRR, BRRHR. WOtk R A R Institution, 2003, 24(6): 23-25.

LI ERE N I T]. T E R M AR, 2010, 23(5): 41-44. [15] RARVE, WRILAE, XM, disidw, A e, BEAE, Wi,
ZHOU Lei, WANG Cheng, ZHOU Liu-chen, CHEN Ke-ging. R SRR IR Al-Mg-Si-Cu A 4 OGO
The effect of laser shock surface processing on mechanical SERR Sy 2 PERE OS2 D). T EAE (4 8 24 3R, 2015, 25(9):
properties of welded joints[J]. China Surface Engineering, 2010, 2342-2349.

23(5): 41-44. ZHU Dong-hui, CHEN Jiang-hua, LIU Chun-hui, MENG

8] fREEE, #hrwl, £ M, R, £E—, ¥a5E. Wt Li-chun, ZHENG Xiong, LAI Yu-xiang, TAO Guan-hui, GU
iR A SRR I RE[I]. P EIBOE, 2014, 41(6): Yuan. Effects of post-weld heat treatment on microstructure and
0603007-1-0603007-3. mechanical properties of laser-beam welded Al-Mg-Si-Cu
XU Guo-jian, ZHONG Li-ming, WANG Hong, FU Xing-hao, alloy[J]. The Chinese Journal of Nonferrous Metals, 2015, 25(9):
WANG Zhi-yi, MUNEHARU K. Performance of Aluminium 2342-2349.
alloy welded joints by laser shock processing[J]. Chinese Journal [16] ZRARME, BRITAR, XM, K%, TS, B AL B 2%
of Lasers, 2014, 41(6): 0603007-1. Al-Mg-Si 5 Al-Zn-Mg & &7 iU 83k J) 2 PR e R RONL 45

[91 CAO Z, CHE Z, ZOU S. The residual stress distribution and FIRISR R o EA 8RR, 2014, 24(2): 293-301.



27T 1L

FILW, S PR E A B T 204

SRS A PERE R 49

[17]

[18]

[20]

[21]

(23]

[24]

[25]

[26]

ZHU Dong-hui, CHEN Jiang-hua, LIU Chun-hui, HUANG
Chang-jun, WANG Shi-hao, CHEN Jing, GU Yuan. Relationship
between mechanical properties and microstructure of Al-Mg-Si
and Al-Zn-Mg dissimilar welded joint[J]. The Chinese Journal of
Nonferrous Metals, 2014, 24(2): 293-301.

MR35 AMS0 B4 R IHOC IR A[D]. BT VL8R
MU LA £ 5¢, 2008: 44-45.

CHEN Ju-fang. Study of laser surface modification of AMS50
Magnesium alloy[D]. Zhenjiang: School of Mechanical
Engineering, Jiangsu University, 2008: 44—45.

TRAKRE, Bk, HoREE, RIGHE. SEHEEOEHIEROR M.
BUT: YEIR K% HRAL, 2011: 134-135.

ZHANG Yong-kang, CUI Cheng-yun, XIAO Rong-shi, ZHAO
Hai-yan. Advanced laser manufacture technology[M]. Zhenjiang:
Jiangsu University Press, 2011: 134—135.

LW, BOCH, HHER. SRR 2414 mIRERG S
HL - RO S A 2R Ty 22 R R IR S WA [T, BLB R 2l
2011, 47(20): 141-145.

WANG Ya-rong, HUANG Wen-rong, LEI Hua-dong. Effects of
post weld heat treatment on microstructure and mechanical
properties of 2A14 high strength aluminum alloy by electron
beam welding[J]. Journal of Mechanical Engineering, 2011,
47(20): 141-145.

NIE X F, HE W F, WANG X D, LI Q P, CHAI Y. Effects of laser
shock peening on microstructure and mechanical properties of
TC17 titanium alloy[J]. Rare Metal Materials and Engineering,
2014, 43(7): 1691-1696.

ZHANG X C, ZHANG Y K, LU J Z, XUAN F Z, WANG Z D,
TU S T. Improvement of fatigue life of Ti-6A1-4V alloy by laser
shock peening[J]. Materials Science and Engineering A, 2010,
527(15): 3411-3415.

ZHANG Hai-ming, DONG Xiang-huai, WANG Qian, LI
by

non-local dislocation density based crystal plasticity finite

He-zong. Micro-bending of metallic crystalline foils

element model[J]. Transactions of Nonferrous Metals Society of
China, 2013, 23(11): 3362-3371.

CELLARD C, RETRAINT D, FRANCOIS M, ROUHAUD E,
SAUNIER D L. Laser shock peening of Ti-17 titanium alloy:
Influence of process parameters[J]. Materials Science and
Engineering A, 2012, 532: 362—372.

JIA Wei-ju, HONG Quan, ZHAO Heng-zhang, LI Lei, HAN
Dong. Effect of laser shock peening on the mechanical properties
of a near-a titanium alloy[J]. Materials Science and
Engineering A, 2014, 606: 354—359.

HATAMLEH O, DEWALD A. An investigation of the peening
effects on the residual stresses in friction stir welded 2195 and
7075 aluminum alloy joints[J]. Journal of Materials Processing
Technology, 2009, 209: 4822—-4829.

Zm®, PITE, IR, Gl Boehid 7075-Te i
PREE TN B AR N 37 BOE BERL[D). D6 2% 2 4, 2014, 34(4):

[27]

[28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

0414003-4.

LUO Mi, LUO Kai-yu, WANG Qing-wei, LU Jin-zhong.
Numerical simulation of laser shock peening on residual stress
field of 7075-T6 aluminum alloy welding[J]. Acta Opticas Sinica,
2014, 34(4): 0414003-4.

WIER, s, AL o . DUV AL LR
BRIRAR NI, EAMERER, 1996, 13(1): 123-125.

HU Hong-jun, LI Hong-yun, ZHENG Rui-qi, QIANG Wei.
Method of modifying residual stresses of aramid-aluminium
laminates (ARALL) by prestrain[J]. Acta Materiae Compositae
Sinica, 1996, 13(1): 123-125.

LUJZ,LUOKY,ZHANG Y K,SUNGF,GUYY, ZHOUJ Z,
REN X D, ZHANG X C, ZHANG L F, CHEN K M, CUI C Y,
JIANG Y F, FENG A X, ZHANG L. Grain refinement
mechanism of multiple laser shock processing impacts on ANSI
304 stainless steel[J]. 2010, 58 (16):
5354-5362.

LUOKY,LUJZ,ZHANG Y K, ZHOU J Z, ZHANG L F, DAI
F Z, ZHANG L, ZHONG J W, CUI C Y. Effects of laser shock

Acta Materialia,

processing on mechanical properties and micro-structure of
ANSI 304 austenitic stainless steel[J]. Materials Science and
Engineering A, 2011, 528(13/14): 4783—4788.

CHEN X H, LU L, LU K. Grain size dependence of tensile
properties in ultrafine-grained Cu with nano twins[J]. Scripta
Materialia, 2011, 64(4): 311-314.

CHEN Xi-zhang, WANG Jing-jun,
MADIGANC Bruce, XUA Gui-fang,

FANG Yuan-yuan,
ZHOU Jian-zhong.
Investigation of microstructures and residual stresses in laser
peened Incoloy 800H weldments[J]. Optics & Laser Technology,
2014, 57: 159—-164.

Az, BIFE, BEE, OB, B 8O, &
WOt AISI304 AN F7 A L BE AN EEHE % 153 1L RE XD 5% 1)
0. "HEOE, 2013, 40(5): 62-68.

ZHONG Jin-shan, LUO Kai-yu, LU Jin-zhong, QI Han, WANG
Zhi-long, HAN Bin, LIU Juan. Influence of laser shock
processing on tensile properties and tribological behaviours of
AISI304 stainless steel[J]. Chinese Journal of Lasers, 2013,
40(5): 62—68.

ik & PITE, B8, OREE B Mot disR ey
WORIREA AT A ). PO, 2013, 40(2):72-77.
ZHANG Lei, LUO Kai-yu, LU Jin-zhong, ZHANG Yong-kang,
FENG Ai-xing. Effects of laser shock processing on cavitation
erosion resistance of laser weldments[J]. Chinese Journal of
Lasers, 2013, 40(2):72—77.

WANG Q G, CACERES C H, GRIFFITHS J R. Damage by
eutectic particle cracking in aluminum
A356/357[J]. Metallurgical and Materials Transactions A, 2003,
34(12): 2901-2912.

MIA, #ON, K P, BER, T ICL. BT
ZK60 B b A DT MERE (K (1], b A 6w A AR,

casting alloys



50

hEA SR R

201741 H

[36]

[37]

[38]

2009, 19(10): 1733—1737.

LIU Wen-cai, DONG Jie, ZHANG Ping, ZAI Chun-quan, DING
Wen-jiang. Influence of shot peening on high cycle fatigue
properties of ZK60 magnesium alloy[J]. The Chinese Journal of
Nonferrous Metals, 2009, 19(10): 1733—1737.

BB TR 249, 2013, 49(20): 152—-157.

XIAO Zhi-yu, YE Xuan, LU Yu-heng, HU Lei, ZHANG Wen.
Effect of shot peening on bending fatigue strength and
fractograph of Fe-Cu-Ni-Mo-C[J]. Journal of
Engineering, 2013, 49(20): 152—-157.

Mechanical

HILPERT M, WAGNER L. Response of light alloys to [39] MOLINARI A, SANTULIANA E, CRISTOFOLINI I, RAO A,
mechanical surface treatments: comparison of magnesium LIBARDI S, MARCONI P. Surface modifications induced by
andaluminum alloys[C]//KAINER K U. Magnesium alloys and shot peening and their effect on the plane bending fatigue
their applications. Weinheim: Wiley-VCH, 2000: 463—468. strength of a Cr-Mo steel produced by powder metallurgy[J].
HATAMLEH O. A comprehensive investigation on the effects of Materials Science and Engineering A, 2011, 528(6): 2904-2911.
laser and shot peening on fatigue crack growth in friction stir [40] BROOKS C R, CHOUDHURY A. TFEMEIK K51 M].

welded AA 2195 joints[J]. International Journal of Fatigue, 2008,
31(5): 974-988.

GEELE, PAREE . Jbnt MU R, 1998: 127-129.
BROOKS C R, CHOUDHURY A. Failure analysis of

M, HOBE, BT, W1 4 9K 30 WOk Ak

H Fe-2Cu-2Ni-1Mo-1C kM2 5% 57 1 58 & W 1 247 [J]. Beijing: China Machine Press, 1998: 127—-129.

Effects of two post-weld treatments on mechanical properties of
aluminum alloy welded joint

WANG Jiang-tao" %, ZHANG Yong-kang"*, ZHOU Jin-yu?, LU Ya-lin®, CHEN Ju-fang?,
GE Mao-zhong?, SUN Ling-yan”, YE Xia*, ZHANG Chao-yang'

(1. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China;
2. School of Materials Engineering, Jiangsu University of Technology, Changzhou, 213001, China;
3. School of Mechanical Engineering, Southeast University, Nanjing 210096, China)

Abstract: The effects of laser shock peening(LSP) and solution and aging treatment on the microstructure and
mechanical properties of plasma arc welded joints of 7075 aluminum alloy were studied. The process of the solution and
aging treatment was optimized and the optimum process was selected as solid solution treated at (575 ‘C, 2 h) and aged at
(140 °C, 2 h). Then the effect of solution and aging treatment was compared with that of LSP. The results show that, in
the weld zone of crown surface, the microhardness of welded joint with LSP 2 times is increased by 23.3%, and the
residual stress is changed from tensile stress of 9 MPa to compressive stress of 23 MPa; in the heat affected zone, the
microhardness is increased by 44.4%, the residual compressive stress is improved by 42.8%, the tensile strength is
enhanced to 607.89 MPa, increased by 61.96% compared with untreated; the solution and aging treatment process is
better than LSP on the depth of influence and the contraction ratio of section. While LSP makes the cracks mainly initiate
at the subsurface thus improves the tensile strength of 7075 aluminum alloy resultant joint.

Key words: plasma arc welded joint; laser shock peening; solution and aging treatment; mechanical property; tensile

fracture
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