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Modification and Preparation of ABS for 3D Printing
Li Lei, Zhang Qingyi, YiHuijun
(Beijing Yanshan Petrochemical High-Tech Company Limited, Beijing 102500, China)

Abstract : Acrylonitrile-butadiene-styrene plastic (ABS) was used as matrix and hollow glass beads (HGB), polycarbonate (PC)
and compatibilizer ABS grafted maleic anhydride (ABS-g-MAH) were used as modifiers, the effects of different type modifiers con-
tents on the mechanical properties, heat resistance, shrinkage of ABS were investigated. The modified ABS filament was prepared
by extrusion molding, and the part was printed by the fused deposition molding (FDM) technology of 3D printing. The difference be-
tween the printed parts before and after modification was also compared. The results show that the addition of silane modified HGB
can reduce the density and shrinkage rate of ABS, improve the bending property and heat deflection temperature (HDT), when the
mass fraction of HGB is 8%, the tensile strength and flexural modulus are highest. The addition of PC can improve the mechanical
properties and heat resistance obviously, but has a large adverse effect on the shrinkage rate. The properties can be further improved
by adding compatibilizer ABS-g-MAH with proper content and the decrease of the shrinkage rate is more significant. When the mass
fraction of HGB, PC and ABS-g-MAH are 8% ,5%,5% respectively, the modified ABS has better comprehensive performances,
compared with the unmodified ABS FDM printing sample, the tensile strength, flexural modulus and HDT of the modified printing
sample improve by 20.9%, 18%,4.8% respectively and the shrinkage rate decreases 1% to 0.6%. The modified ABS filament can be
used for printing large-size parts without warping and cracking.

Keywords : acrylonitrile-butadiene-styrene plastic ; modify ; fused deposition molding ; 3D printing ; mechanical property ;
heat resistance ; shrinkage rate
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