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Abstract By the micro-arc-oxidation process, oxide coatings with different thicknesses are prepared on aluminum
alloy surfaces, and the laser transmission welding of the micro-arc-oxidation aluminum alloy and the high-aluminum
ultrathin glass is conducted. The effect of micro-arc-oxidation coating thickness on the shear force, the weld
morphology and the weld joint interface is investigated and the formation mechanism of welds is also analyzed. The
results show that the micro-arc-oxidation coating can effectively act as the laser-energy-absorbing layer and the
buffer layer of weldments, and the main reason for realizing the connection between these two materials lies in the
mixed mosaic structure formed within welds. The smaller the thickness of the micro-arc-oxidation coating is, the
greater the shear force of weldments is.
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Table 1  Chemical compositions of aluminum alloy (mass fraction. %)

Element Mg Mn Cu Fe Si Cr Zn Al
Content 0.9 0.2 0.3 0.3 0.4 0.3 0.3 Bal.

® 2 BRI (BEE 0)

Table 2 Chemical compositions of high-alumina ultrathin glass (mass fraction, %)

Composition Si0, AL O, Na; O B, O; MgO
Value 62.5 11.7 10.86 11.78 1.33
22 HONEMERES &
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Fig. 1 Laser welding of high-alumina ultrathin glass and aluminum alloy. (a) Schematic; (b) physical drawing
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Table 3 Coating thicknesses obtained under different micro-arc-oxidation time

Time /min 5 15 30 90 120
Thickness /pm 2 5 12 16 22
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BT g bt U 2 JE R A 0 S s/ R AL B D) TN 44.27 NN R 21,44 N, X R IIE— 2T N R R
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Fig. 4 XRD patterns of aluminum alloy substrate surfaces.
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Fig. 2 Surface morphologies of micro-arc-oxidation coatings with different thicknesses.
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Fig. 3 Sectional morphologies of micro-arc-oxidation coatings with different thicknesses.
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Fig. 5 Influence of micro-arc-oxidation coating thickness on shear force
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Fig. 6 Weld morphologies of weldments with different thicknesses of micro-arc-oxidation coatings.
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Fig. 7 Aluminum alloy and glass sectional morphologies of weldments with different thicknesses of coatings.
(a) 2 pm, aluminum alloy; (b) 5 pm, aluminum alloy; (¢) 12 pm, aluminum alloy; (d) 16 pm, aluminum alloy;

(e) 22 pm, aluminum alloy; (f) 2 pm, glass; (g) 5 pm, glass; (h) 12 um, glass; (i) 16 pm, glass; (j) 22 pm, glass
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Fig. 8 (al)(bl)(cl) Locally enlarged morphologies and (a2)(b2)(c2) energy spectral analyses
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Fig. 9 Cross-sectional morphologies of weldments with different thicknesses of coatings. (a) 5 pm; (b) 12 pm; (¢) 22 pm
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Fig. 10 (al)(bl) Locally enlarged diagrams and (a2)(b2) energy spectral analyses

A 213 68 00 30 5 e A1 I 30K o 0 20 1) 2 B R AR i IR A PR

A RE TG 0 Mr ik — AL WF 58 T i G W BB R 60 5 B i AR SR A IX B R LI 9 (o PR IXB T 5 57
LI 9 Ch) A Aty X 1T J o0 22 o 98 189 2 1) o % DX 301 Jg 38 ok R PRl B ot 3R e 1 R A 81 11 s . AL 11 Cal)
Ca2) AT LR Y FE v BERR BEAE TR IR & XU AR B9 5 AL IXIOC 3% 1) A MU 4%, A M BB 19 SiL O 55
BOLERAEWM B ST AT [ ZEMGERS i P XS E D 0~3 pmo AW 11(b1) (b2) Hrn] LI L 76 07 48 1R

B XA S R T EXEGEE Y 0~4 pm WITRIEH ., — & TR AHEY WA AL AR R, (545 5%
HER R Y O R AT P S W I o R DR O AR SO R SR 6 Rl ) B R K o R AR L SR AL

5 E G A A A s B A R S O3 A R e R B AR LR L B A A R A 1) L

zone [

Intensity /s!

R i nalel i A
20 ym 0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30
| Length /um

~ Al Kal
—~ Si Kal
~ 0 Kal
~ NaKal_2

zone 11

20 ym 10 12 14 16 18
Length /ym
11 Gal) (b1 RO I K (a2) (b2) TG 2 i i

Fig. 11 (al)(bl) Locally enlarged diagrams and (a2)(b2) element transition

1202008-8



H | i ot

GAE B kit ) JE . JETEAS e R
AC /It =D C/Ix?), @D)

K C AR D AP BOF 5 I BN ] AR R Ll QO AT 2 R R — L O B
Wi 5 7 RIS T ) 398 o T 348 R o P M YR 5 i T 265 6 118 DX 3l 74 o 98 Xk 5 LA G 55 /0
3.5 1IREVESW

KR TE Jl ok B R A 45 S SRR L R B RN 12(a) ~ (O TR . BB 12 Ca) AT AT 255 — B
B Gk A b 5 43 B B I SR AR BRI A S 43 B B B AR LR WO IR — ER A BRI AR A A
PRI B RETE W U RE 52t 5 2F 55 B B 1 1 3 T E OGP E TR 1) 1 G Bl 9 il 3 5 AE 8 AR
IR Bl 5 5 B B PR Ak R bR 2R IR A R R R A R 12 iR . WL 12(h) iT LR
FEAHFRHOE T2 S8R HTT R AR I b (14 R 5 L Bl 25 o R A U 2 SRR A B8 I i st/ . 24 0 2 R B e /N
BRI RE I 22, SEARJE AL R A 3 22 o il I T VR B AR R L W S AR FL AL R i & B K AR & IR IR A
UL RE 0% TE B R A R 45 60 o BT 12 (o) BT Ry AR 2 4 52 B K SF- T 1] 149 B 40 g 1sf, 6 % DX 38 D 1 08 4 445 4
S AR R A D A, B T A T TR T LR B I S AR S RS S B IR R R AT
HFL YT VR 559 114 B 35 B M KR AR 5 5 A L IS PTG SR ARy dnik . A 2 v I R B EGAE TP A L ARLAE S T R RE A 1Y
G5 G R A A5 A A7 B0 R 1) U FH T B e R 2 A v A R S IR, KR B rp TR G TR £ i A
SO JHFETE Z M Re T . BIxU 3 o TR R A A A R D AR B8 52 31K OF B T ) B Y T, BB LF
W B I SR L B R A BB RE S e/l . X SR 8 T AR B MG — B0, — 2B I T O AR IR 2 TR
JEE A b Xt R4 2 P i S i ) D A

Bl12 Ca) A48 TE i 7R B IR s (o) AR 48 SR w78 B8 185 (o AR R T 2R

Fig. 12 (a) Schematic of weld formation; (b) schematic of weld interface; (c¢) schematic of weld fracture
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