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Fig.2 Schematic diagram of the slice preparation of micron aluminum particles by FIB process
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Table 1  Cutting process parameters of aluminum ball micro area by FIB technology
technology type parameters
incidence angle 52°
deposition pattern rectangle
deposition process of Pt pattern Pt
tip current density 2~6 Pa-pm?
deposition time 2 min
tip current 1~3 nA

cutting area

Both sides of the sedimentary layer of Pt

cutting technology of FIB pattern Beam current of Ga
incidence angle 50.5°, 53.5°
cutting time 5 min
tip current 0.1~1 nA

cutting area
thinning process of FIB pattern
incidence angle

cutting time

Both sides of the sedimentary layer of Pt
Beam current of Ga
52° (£0.5°~1.5°)

10 min
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Fig.3 SEM images of aluminum powder (with different magnification)
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Fig.4 FIB process of 2~8 um aluminum particles (a) Select the sample; (b) Deposition of Pt protective layer; (c—d) Sample

rough cutting; (e) Local thinning; (f) Sample transfer and fixation

5 FIB N L5 $R BURLEE Al 1) TEM (a~c) Bz EDS(d~f) El 1%
Fig.5 TEM (a-c) and EDS patterns (d—f) of FIB processed aluminum particle
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Fig.6 The SEM images of aluminum powders (a,—a,), a single particle (b,—b,) and a FIB slice (c,—c,) that before thermal aging

and after thermal aging at 75 °C and 95 °C
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Fig.7 The interface structure of slice samples before thermal aging (a,—c,) and after thermal aging at 75 °C (a,—c,) and 95 °C

(a,—c,). TEM images (a,~a,), the magnification of area in red frames (b,~b,) and lattice fringes (c,~c,)
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Fig.8 The EDS line scanning curves of aluminum powders before thermal aging (a) and after thermal aging at 75 °C(b) and

95 °C(c)
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Fig.9 EDS area scanning of slices of aluminum particles (area in purple boxes) before thermal aging (a) and after thermal aging

at 75 °C (b) and 95 °C (c¢)
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Table 2

num particles under different conditions

Characterization of oxide layer thickness of alumi-

diameter  aging temperature oxide layer

parameters /pm /°C thickness/nm
particle 1 ~9.3 without thermal aging  ~10.0
particle 2 ~9.5 75 ~32.0
particle 3 ~9.7 75 ~36.2
particle 4 ~10.0 95 ~49.1
particle 5 ~9.7 95 ~53.5
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Preparation and Oxidation Characteristics of Micron Aluminum Powder Interface Structure Based on
Focused lon Beam

WANG Jing-kai''*, CHEN Jie’, LIU Shuai’, SUl He-liang’, SUO Zhi-rong'; YIN Ying*'
(1. School of Materials and Engineering , Southwest University of Science and Technology , Mianyang 621010, China ;2. Institute of Chemical Materials , CAEP,
Mianyang 621999, China; 3. College of Sciences, Xi'an Shiyou University, Xi'an 710065, China)

Abstract: In order to study the interface structure of aluminum core/oxide layer intuitively, the slicing method of aluminum pow-
ders (2-8 pum) were successfully established based on FIB micro and nano processing technology. The slices were obtained by
combining FIB direct cutting with profile thinning. The interface structure of the prepared slice samples was clear and intact, and
the oxide layers were not damaged. The microstructure, crystallinity and element distribution of “Al core/oxide layer” under dif-
ferent ageing conditions were obtained were characterized by SEM, HRTEM and EDS. The stoichiometric ratio of Al and O ele-
ments in the oxide layer of aluminum particles deviated from the standard Al,O,, showing a gradient distribution. The positive
correlation between the oxide layer thickness of aluminum particles and the aging temperature has been quantitatively obtained.
The oxide layer thickness of the samples without thermal aging was about 5.4 nm, and the oxide layer thickness of the samples
aged at 75 °C and 95 °C increased to (34.1£2.1) nm and (51.3+2.2) nm, respectively.

Key words: focused ion beam (FIB) ;micro nano processing technology; high resolution transmission electron microscopy; gradi-
ent distribution ; oxide layer thickness;micro aluminum
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