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Enhancement of Impact Strength in Acrylate with Siloxane for SLA 3-D Printing
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Abstract: The enhancement of impact strength of acrylate for SLA (stereolithography) 3-D printing was investigated using
siloxane having vinyl group. It was found that impact strength of acrylate was increased by adding siloxane with vinyl group.
This was understood that photo crosslinking took place between C=C in vinyl siloxane and acrylate. Our FTIR results show
that C=C in vinyl siloxane vanished after exposure of UV. As a result, the intensity of photo crosslinking obtained from photo
DSC was increased with increasing siloxane content. Photo crosslinking between siloxane and acrylate caused rubber tough-
ened morphology and it resulted in the increase of impact strength in acrylate. Similar results have been obtained when we
applied siloxane to commercially available acrylate for SLA 3-D printing as an additive.
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Figure 1. Chemical structures of used materials: (a) D; (b) D,*™';
(c) VPDMS.
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Figure 2. Impact strength of acrylate with siloxane.
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Figure 3. Effect of molecular weight of VPVMS on impact strength.
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Figure 4. FTIR spectra of (a) acrylate with D,"™"; (b) acrylate with

VPDMS.
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Figure 5. Photo crosslinking enthalpy of acrylate with siloxane.
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Figure 6. Impact strength of commercial SLA 3-D printing material
with siloxane.
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Figure 7. Photo crosslinking enthalpy of commercial SLA 3-D
printing material with siloxane.
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