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Abstract: Surface nanocrystallization can significantly improve the surface mechanical properties of metal
materials and promote the thermal diffusion of atoms. This article attempts to use surface nanotechnolo-
gy to improve the mechanical properties of the combination of 316 stainless steel metal substrate and
Er,Osthin film. The supersonic particle bombardment of 3161 stainless steel was used to nanometerize
the surface of the substrate, and then magnetron sputtering was used to deposit an erbium oxide film on
the nanometerized and coarse-grained 3161 stainless steel substrate and anneal at 500 °C and 700 °C.
The phase structure of the thin film was basically stable when annealed at 500 “C. The erbium oxide film
undergoes an obvious monoclinic to cubic phase transition when annealed at 700 °C. Using X-ray diffrac-
tion (XRD), field emission scanning electron microscope (SEM) and {friction test to evaluate the bonding
properties of the film substrate. The results show that the annealed SEM image at 700 °C has fewer

cracks and is smoother than that at 500 ‘C, and it is proved that the nanometerization of the substrate
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will improve the bonding performance of the film substrate.

Keywords: Er,O; film; Surface nanocrystallization; Membrane-based binding force
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Tab.1 Er,O; films annealed at different temperatures

FEah 5 B B KR BE/C
Sl 316L RT
S2 316L 500
S3 316L 700
S4 N RT
S5 N 500
S6 N 700

2.2 EHRRRIE

K] X’ Pert Pro MPD DY129 HI-5-ff) X Gf4k
R SHST AR ALIL S Er, O, 78 B AE 94 K b 5L iR
Er, O; AR5 17658 F JSM-5900LV #d-5:
4 F - S U5 B N oK AE RIS Er, O 8 B AIEE
YIKRALEENT Er, O, W T Y WO ES # HE1 T HIFSE.
FIFH MML /A #] NanoTest Vantage Gk XIIR{L 2%
HEATIESESS & J BFSE.
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Fig. 1 Grazing incident X-ray diffraction technique

(GIXRD) patterns of nano-and unnano-substrates
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XRD patterns of erbium oxide films annealed and

Fig. 2

unnanulated at ambient temperature, 500 ‘C and
700 C
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Fig. 3 SEM images of erbium oxide thin films annealed

and unnanulated at room temperature, 500 C and
700 C
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Fig. 4 Nano scratch behavior of Er, O; films annealed at 700 ‘C and micrographs: (a, b) substrate nanocrystallization;

(c, d) 316L substrate
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Fig. 5 SEM images of cross section at Er, Osfilm annealed at 700 °C: (a) 316L substrate; (b) nano substrate
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