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OE: FHISAAIESE 7475 Bid Rl o — 2, IO PAE B (LHT) X AL AT e AL B, R
ST M BI(SEM) . BERE AT IX(EDS) X B ZATHHXU(XRD) AT B BRI — S IS AL Ie s A Al
YR, JERH R RS & FHHAG 2 0 3R BEAT TR A A3 04, R TR0 G IAE PR S A IB ZH 23RN i A 52
SiRAEW]: WOCHAE LR, 7475 Bidr A BRI AL BE 22, Fr i s A IX ; A0 2 ALO; A1 SiO,
AU RGN IX EE h ALOs ALE; Al O. Si a4 & il A A w ARG, A I e & PR+ O .

KR 7475 A S FULEE ot PR
FESES: 0532, TQIS3.6

SCHRFRAERD: A

7475 &4 4E Al-Zn-Mg-Cu Z ik 3 s Ak B 40
G4, BHAMNRMEEMRE, O8N s
BN, T 7475 AA IR R, T B g 220,
T AR TERE, — M S T R A B,
PSRN WL W AR HE
P2 SO L o H bR AR R A 2 (T LR
FEAMIAE R, 154 s 3R 1 A 80 AR 7
P, AR A NS A T, Tk R e i B
e H el SR, PHAR AR TR SR A 4 2R T AR B
AR ZFUIRGE M, O I 2 PR TR P R i v
A RF N, O A B (LHT) A — B 8 1 % 1
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FURT, A Ao FA A B g e 8 LT 8 T AH S
G 32 [ R S5OV P O e R R 53 4 e AR A
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XA BRSNS A IR 2 O B EL S MR HEAT T
W5t; OLAKANMI 58I FH OGP 45 s bk o
B4 B SUNPERE ;. AHUIR-TORRES 26U J]
Jik B A BOR T TiO, R A K AL A ATk s 4R
T IX LEAE O] BH B AR A B TR SO s A B T 23 R A
FARLER 3 AT EL /D o AR SCVE & il R O b B 7475
A 4 I AL AT A0 2, SR H] SEM, EDS il XRD
ST B HTOC A B S S AR IR T - TR 3.

FIOCHEAMYARA S, O AP+ B  AAAE
< AU Y FH 3R R B A A

WM R A 7475 A G LA (O 4>
., %): Si<<0.10, Fe<<0.12, Cu 1.2~1.9, Mn<:0.06,
Mg 1.9~2.6, Cr0.18~0.25, Ti<0.06, Zn5.2~6.2, &
HA Al PIMGEAL TR Lah— 2Bk A ARSI
— A ZEP - K P — R R B A — 3 A . 4% T
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BibetFIl CaHO6Nay; ¥4 417 SR Fle A 1145
WEEA 30~40 °C, FHBCAERER, FIAR R 7475 8064
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HOFHE 150 V, [FI, HREETFE 6 A/dm’s 60 s
N} LY 5 P B A 10 A/dm?®, 2 S HL I 4 S R R
B, MRS PR 2 Adm? I, A0 R NS5,
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Fig. 1 Surface ((a), (b)) and interface (c) morphologies of

anodic oxidation film after LHT
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Fig. 2 XRD patterns of anodic oxidation film before (a) and
after (b) LHT
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Fig. 3  Analysis results of residual stresses on anodic

oxidation film before (a) and after (b) LHT
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Fig. 4 SEM image and EDS analysis results of
Zn|[Si
OCu ' anodic oxidation film surface after LHT:
C CFr MU (a) SEM image; (b) EDS analysis of zone 4;
Ti : Ti Fe 7n Cu Fe 7n (c) EDS analysis of zone B
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Energy/keV

5 WOLHE IR S E A BT fei oy i
Fig. 5 Plane scan analysis of elements on anodic oxidation film surface after LHT (corresponding Fig. 4(a)): (a) O; (b) Al; (c) Si; (d)

Fe; () Cr; (f) Ti; (g) Na; (h) S
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Fig. 6 EDS analysis results of anodic oxidation film interface after LHT: (a) SEM image; (b) EDS analysis of zone 4; (c) EDS

analysis of zone B; (d) EDS analysis of zone C
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Fig. 7 Plane scan analysis of elements

at interface after LHT (corresponding to
Fig. 6(a)): (a) O; (b) Al (c) Si; (d) Mg;
(e) Ti
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Fig. 8 Line scan analysis of elements at interface after LHT: (a) Al; (b)
0O: (0) Si; (d) Mg; (e) S; () Ti; (g) Cr
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Effects of laser heat treatment on surface-interface properties of
anodic oxidation film on 7475 aluminium alloy

WANG Jin-chun', KONG De-jun"?

(1. College of Mechanical Engineering, Changzhou University, Changzhou 213164, China;
2. Jiangsu Key Laboratory of Materials Surface Science and Technology, Changzhou University, Changzhou 213164, China)

Abstract: A layer of oxide film was prepared on the surface of 7475 aluminum alloy by anodic oxidation, which was
strengthened with laser heat treatment (LHT), the surface-interface morphologies, chemical element compositions and
phase were analyzed by scanning electron microscopy (SEM), energy dispersive spectroscopy (EDS), X-ray
diffractometry (XRD), respectively, and the chemical elements of the surface and bonding interface were analyzed with
plane scan and line scan, respectively. The results show that the number of pores increases on the 7475 aluminum alloy
oxide layer surface, and the dense heat affected zone forms at the interface after LHT. The oxide layer is mainly
composed of Al,O; and SiO,, the heat affected zone is mainly composed of Al,O;. The hierarchical enrichment
phenomenon of Al, O and Si atoms at the binding interface is produced after LHT, the bonding of compound type +
diffusion type forms at the interface.

Key words: 7475 aluminum alloy; anodic oxide film; laser heat treatment; property
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