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Figure S1. Structural model of M-Nb,0Os multilayer coating.

Substrate holder

Vacuum
pump

}- Coating
e N,
bt X - >
Sputtering gas

Deposition
chamber

Figure S2. Schematic illustration of the magnetron sputtering system.
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Figure S3. Cross-sectional EDS line scanning of the films: (a) Nb,0Os, (b) M-Nb,Os.
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Figure S4. Surface EDS analysis of the layers: (a) Nb,Os, (b) M-Nb,0Os.

Intensity(a.u.)

5

J(@)

34 Element Weight% Atomic%
OK 32.86 73.38
Mg K 0.73 1.07

& NbL 66.41 25.55

o

Mg b
0 A T T T T T T T

Energy / keV

(a)

1200 1000 800 600 400 200 0
Binding Energy(eV)

KCnt

Intensity(a.u.)

Distance (pum)

5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0

Element Weight% Atomic%

OK 33.85 73.68
MgK 1.43 2.05
Nb L 64.72 2427

Energy / keV

10

(b) Nb3dg, (207.1 eV)
Nb3d,,, (209.9 ¢V)
214 212 210 208 206 204
Binding Energy(eV)



( c) Al (13029 eV) N Mgls ( d) L3301 eV) O1s
N

- 5
= =
= s
z 2
Z § L2 (5314 eV)
7 =
N L]
e L1(532.6eV)

A2 (1303.9 V)

b - _— Y L
T T T T T T T T : ! ! !
1307 1306 1305 1304 1303 1302 1301 1300 1299 536 534 532 530 528 526
Binding Energy(eV) Binding Energy(eV)

Figure S5. (a) XPS survey spectrum of M-Nb,0Os coating and fine spectra of (b) Nb 3d, (c) Mg 1s and (d) O 1s.
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Figure S6. FEM results of residual stress distribution in the coatings: (a) Nb,Os and (b)M-Nb,0s.
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Figure S7. Load-indentation depth curves of naked, Nb,0s and M-Nb,0s coated AZ31 specimens.
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Figure S8. COF curves of untreated, Nb,0s, and M-Nb,0s coated AZ31 samples.

Table S1. Deposition parameters of M-Nb,0Os multilayer coating.

Bottom layer Composite interlayer  Top layer
Deposition parameters

(Mg) (Nb,05-Mg) (Nb,0s)
Mg target 60 15 /
Sputtering Power
Nb,Os
(W) / 200 250
target
Deposition time (min) 10 320 210
Ar Gas flow (sccm) 40
Background pressure (Pa) 1x1073

Table S2. Performance parameters of layer and matrix materials.

Materials properties Young's Poisson’s  Coefficient
modulus  ratio of thermal
(GPa) expansion

(10°¢ /K)

AZ31' 45 0.35 26.8

Mg? 44.8 0.35 25.2

Nb,Os-Mg? 52.4 0.275 15.5

Nb,Os* 60 0.2 5.8
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Table 3S. Corrosion parameters of naked and coated AZ31 specimens in SBF solution.

Sample Ecorr (V vs.Ag/AgCl) icorr (A cm2)
AZ31 -1.63 6.46x10°
Nb,0s -1.54 3.43x10°%
M-Nb,0s -1.44 4.04x10®




