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Properties of Selective Laser Sintered Nylon Material
and its Water Retaining Plates
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Abstract SLS nylon 12 is used to design and produce a low—bearing capacity and thin—wall water retaining
plate structure for the launch vehicle body.The mechanical, thermal, fracture microstructure and SLS processing pa-
rameters of SLS nylon 12 and its carbon fiber reinforced materials are emphatically studied. Studies have shown that u-
sing nylon 12 powder with the brand X1556 as the material of the water retaining plates, the unnotched impact strength
of the material is 81.2 kJ/m’, the elongation at break is 26.9% , and the temperature difference of the sintering win-
dow is 26.0°C. The material has good impact strength, fracture toughness and a wide range of sintering window tem-
peratures. In addition, the forming process parameters are optimized, such as a pre—powder starting temperature of
155°C, a pre—powder holding temperature of 168°C , a processing temperature of 169°C , and a filling speed of 4 000
mm/s, whereby the formed water retaining plates have a good appearance. The plates have passed the assessment and
verification of the water retaining and heat resistance tests, which have laid the foundation for the expansion and appli-
cation of SLS nylon producing technology in the aerospace industry.
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Tab.1 Performance test results of nylon 12 and carbon fiber reinforced material
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Tab. 2 Typical temperatures of powder thermal properties of X1556 and SP305CF powder C
BiAME O BEMEERE T, ARERIE T, PR4SEREAT T3 Yy L U
X1556 165.3 139.3 26.0 382.2 426.9 470.8 427.6
SP305CF 173.1 153.5 19.6 407.3 452.8 453.9 454.1
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Fig.2 DSC and TGA curves of X1556 and SP305CF powders
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Fig.3 SLS flow chart of water retaining plates
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Tab.3 Processing parameter settings for X1556 and SP305CF powders
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SP305CF 120 164 6.0 164 4500 1200 36 7 0.3 0.10 xy
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Fig.4 Appearance of X1556 and SP305CF water retaining plates
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