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Abstract: In this work, we describe an effective method to produce uniform microspheres of poly(ether imide) (PEI) via
precipitation behavior of polymers from homogeneous solutions. The PEI microspheres were obtained by dropwise addi-
tion of a precipitant that was an aqueous solution of poly(vinyl alcohol) (PVA) as a stabilizer into a dimethylacetamide
(DMACc) solution of PEI and PVA. The size and size-distribution of PEI microspheres could be determined by precisely
controlled concentrations of PEI and PVA, agitation speeds, and temperatures. For applications of selective laser sintering
(SLS) process, flow properties of PEI microspheres were characterized by measuring the Hausner numbers. In addition,
mechanical properties of the PEI microspheres were measured by conducting tensile tests.
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Figure 1. Schematic illustration of fabrication of PEI microspheres.
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Figure 2. A plot of average radius as a function of PVA concen-
tration in distilled water at Method 1.
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Figure 3. A plot of average radius as a function of PVA concen-
tration in distilled water at Method 2.
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Table 1. Average Radius, Standard Deviation and Hausner Number of PEI Microspheres

Concentration of PVA in

DW (¢/mL) 0.000 0.0025 0.0050 0.0075 0.0100 0.0200 0.0500

Average radius (um) 38.55 34.02 28.49 24.39 22.37 16.72 11.94

Method 1 Standard deviation (um) 15.77 14.58 9.57 9.73 10.76 8.17 6.50
Hausner number 1.213 1.217 1.192 1.194 1.215 1.138 1.099

Average radius (um) 18.97 13.53 12.79 15.80 13.38 13.17 12.08

Method 2 Standard Deviation (pum) 7.25 5.01 5.58 6.13 5.81 4.57 5.93
Hausner number 1.167 1.144 1.172 1.164 1.168 1.206 1.138
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Figure 4. SEM images of PEI microspheres as a function of the ratio of Solution A to Solution B at Method 1. ((a) 5:5; (b) 4:5; (c) 2:5);
(d) a plot of average radius and standard deviation of PEI microspheres as a function of the ratio of DMAc to DW.
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Figure 5. SEM images of PEI microspheres formed at three different temperatures: (a) 10 °C; (b) 80 °C; (c) 90 °C.
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Figure 6. (a) Photograph; (b) OM image of layers of PEI micro-
spheres.
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Figure 7. OM images of PEI films produced by SLS process with
different scanning modes ((a) parallel; (b) perpendicular; (c) cross;
(d) diagonal; (e) diagonal + diagonal); (f) cross-sectional SEM
image of 2-layer PEI films.
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Tabel 2. Mechanical Properties of PEI Films Produced by
SLS Process

Young’s modulus Tensile strength

Scanning direction

(N/mm?) (N/mm?)
Parallel 11.34 0.025
Perpendicular 32.74 0.29
Diagonal 14.58 0.22
Diagonal+Diagonal 36.23 0.50
Cross 49.94 0.53
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