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Effects of Heat Treatment on Nickel Coatings of Hollow Glass Beads and Its Absorbing

WANG Si-jie, ZHANG Wei, ZHAO Yang, ZHANG Shu
(Science and Technology on Remanufacturing Laboratory, Academy of Armored Forces Engineering, Beijing

100072)

Abstract: The electromagnetic loss of hollow glass beads (GBs) is improved when metals such as Fe, Ni or
Co are coated onto the surface of GBs. Nickel coating was prepared on the surface of GBs using the electroless
plating, and the coating was heat treated at 450 ‘C. The structural characteristics, morphology and electromag-
netic properties of GBs were obtained by X-ray diffraction (XRD), scanning electron microscope (SEM), and en-
ergy dispersive spectrometer (EDS) and the reflectivity were detected by vector network analyzer. Results
show that a uniform Ni coating with face—centered cubic structure is coated on GBs by electroless plating, the
nickel element of the coating is higher than 95. 48 % (mass fraction), and the surface roughness and adhesion
of the coating is greater by heat treating. Heat treatment at 450 C crystallizes the Ni-coating, which is benefi-
cial for improving electromagnetism of the products. The reflectivity of Ni plated GBs with heat treatment is reduced
to the lowest —3. 8 dB at 15 GHz, and the D-value is 1. 1 dB compared with that of before heat treatment.
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Table 1 Composition of nickel solution

Reagent Concentration/(g « L")
NiSO, + 6H,0 30
NaC, H; O, « 3H,O 20
NaH, PO, 30
C, H 5 NO, 95
NH,Cl 30
Na;Cs H; O; » 2H, O 6
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(a)SEM images of GBs (b)EDS of GBs (¢)SEM images of GBs after coated (d)EDS of GBs after coated
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Fig. 1 SEM images and EDS of GBs before and after coated
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Fig. 2 SEM images (a) and EDS (b) of Ni-plated GBs after heat treatment
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1- GBs
2- Ni-plated GBs
3- Ni-plated/heat treated GBs (450 °C)
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Fig. 3 XRD patterns of coated GBs before and after heat

treatment
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(a) Before grinding
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Fig. 4 SEM images of Ni-plated GBs before and after grinding
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(a) Before grinding

b ;
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(b) After grinding
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Fig. 5 SEM images of heat treated/Ni—plated GBs before and after grinding

(a) Heat treated/Ni-plated GBs before cold-heat cyclic treating (b) Heat treated/Ni-plated GBs after cold—heat cy-

clic treating (¢) Analysis of filtrate deposition
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Fig. 6 SEM images of heat treated/Ni-plated GBs before and after cold —heat cyclic treating and analysis of filtrate

deposition
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Fig. 7 Reflectivity of GBs. Ni-plated GBs and heat trea-
ted/Ni-plated GBs
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Fig. 8 Propagation of detection wave in glossy and rough

surface
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