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Fig.5 Effect of solid loading on viscosity of the slurry and

the time of started sedimentation
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Fig.6 Effect of shear rate on apparent viscosity of the slurry
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Fig.7 Surface roughness and morphologies of the samples Fig.8 SEM images of the sintered workpieces inkjet printed with
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Effect of Nozzle Diameter on Properties of Ferromagnetic Soft
Magnetic Material by Direct Inkjet Printing Process

Ren Xiangyuan, Shao Huiping, Zheng Hang, Zhang Le
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Slurry with viscosity 0.55 Pa's and good flowability was prepared using carbonyl iron powder and DISPER-Y220 as raw
material and dispersant, respectively. Then with the slurry as a printing ink, ferromagnetic soft magnetic workpieces were prepared by
direct inkjet printing process with the nozzle size of 0.5, 0.8 and 1.0 mm. Subsequently the printed samples were degreased and sintered.
The results show that the viscosity of the slurry is the lowest when the dosage of dispersant is 1 wt% and the viscosity of the slurry
increases with the solids content; with shear rate increasing, the slurry is shear thinning over shear rate. The sintered body printed with the
nozzle of 0.8 mm in size has the lowest surface roughness of 0.8 pm. After sintering at 1300 °C for 2 h, the sintered body printed with the
nozzle of 0.5 mm in size has a relative density of 96.3%, a saturation magnetization (Bs) of 1.53 T and the maximum magnetic permeability
(1tmax) of 2630.

Key words: slurry; direct inkjet printing process; carbonyl iron powder; soft magnetic material; relative density
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