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Abstract: Materials aging is an important factor influencing the properties and surface accuracy of components fabricated
by selective laser sintering (SLS) technology, the underlying cause is the microstructure changes of materials. Therefore,
this work emphatically studied the mechanism of polyamide-12 (PA12) aging, and the changes of crystal structure, chemical
states of elements and properties of the aged powders and the corresponded components after SLS process. The results show
that the XRD patterns of the aged powders appear the peaks like Brill transition, resulting in the improvement of melting tem-
perature of the aged powder. Moreover, the sintering window of the PA12 powder recycled for three times is expanded to
31.00 C. X-ray photoelectron spectroscopy spectra demonstrates the presence of solid and melt state polycondensation,
which results in higher nucleation temperatures of aged powders. Meanwhile, the crystallization delay phenomenon of compo-

nents fabricated with aged powders is observed by differential scanning calorimetry. With the increase of aging level of PA12

powder, its crystallinity is generally reduced by solid state polycondensation.
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Table 1 The process parameters of SLS

Bed temperature  Laser ~ Scan velocity Scan spacing Layer

/G power/W /(mm/s) /mm thickness/ mm

167 18 4000 0.3 0.1
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Fig. 1  Relationship between zero-shear viscosity and time of PA12

powder at 200 °C
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Fig. 2 FT-IR spectra; (a) PAI2 powders of different aging degrees;
(b) their corresponding SLS parts
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Fig. 3 Wide-scan XPS spectra recorded on original powder and its
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Fig. 5 N 1s core level XPS spectra: (a) PA12 powders of different aging degrees; (b) their corresponding SLS parts
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Fig. 6 C Is core level XPS spectra: (a) PAI2 powders of different aging degrees ( the dotted curves are the fitting results associated with adjacent

colored lines) ; (b) their corresponding SLS parts
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Fig. 8 DSC thermograms: (a) PA12 powders of different aging degrees; (b) their corresponding SLS parts

R2 PAL2 BIRAMREHEEHE

Table 2 Quantitative data of thermal properties for PA12 powders

Peak melting Melting Peak crystallization Crystallization .
PA12 powders Crystallinity X,/ % Sintering window/ °C
point/°C enthalpy/ (1/g) point/C enthalpy/ (J/g)

Original powder 182. 36 96. 61 141. 44 —45.02 46. 14% 29.96(147. 14 ~177. 10)
Powder 1 182. 54 95.18 141.95 -44.53 45.46% 29.92(147.54~177.46)
Powder 2 182. 54 94. 01 142. 45 -44.72 44.94% 30.31(147.55~177.86)
Powder 3 182. 86 84. 06 142.79 -42.86 40. 16% 31.00(147.32~178.32)

®3 SLS HIRMERENESHIE

Table 3 Quantitative data of thermal properties for SLS parts

SLS parts ~ Peak melting point/°C  Peak crystallization point/°C  Crystallization onset/°C  Crystallization end/°C  Crystallization enthalpy/ (J/g)
Original part 177.01 145.28 150. 44 140. 80 —-47. 66
Part 1 176. 35 144. 64 149. 53 140. 40 —-46. 65
Part 2 176. 03 144. 44 149.51 140.25 -46.56
Part 3 176. 08 144.26 149. 33 140. 11 -45.93
4 7= B BLIREE H. SLS il {1t 25 R IR 4 . A, oy B 2 4
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G BB AR H S [ AT nT E- S S50 Rl A R
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