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VACUUM SYSTEM INTEGRATED
ADDITIVE MANUFACTURING

A New Approach to Improve 3D Printed Parts Tensile Strength

dditive manufacturing (AM) has come a long wav and has begun to be acknowledged and
accepled in numesows industrics siach as aprospace, automotive, medical, and even ark. Fuzsed
deposition medeling (FOM), as one of the AM technologies, 15 a popular and most used
fechnology based on the palymer extrusion method, Despite having e advantage to produce part
without any complexily restrictions, the knmwn paor mechanical strength for a functional part produced
s the limitateon. Literatire has kund out that one of the main reascns for anisotropic behaviour, which
was the insufficient bonding between lavers, was found weakest at the z-axis. The layer-by-laver bonding
ooourmed oo fast and was not fully fused fogether, causing weakl structural sirength as asily shattered
through palling force. It wias found that vacuum technology oeuld improve layer bonding by neducing
convective heal transfer. In o vacuum environment, the reduced amount of air mobecules hindered thie heat
energy from being released from the deposited filament. The pilod test confi rmed that the different level of
vacuum pressure does affiect the tensile strength of the primted parts. A tolal of 20 exper ment runs with 60
printed specimiens were conducted with beo parameters, namely Tayes thickness and vacuum pressure,
Fesults have found ouk that the highest percentape improvement (16,77 %) was 180846 Nfmm? produced
b 020 mmy21 inHg, while the highest strength was measured at 025 mmy21 inHg, giving 197202 MNSmn?,
Thie z-axis prm:'u-.'u.-d In & vacuum ¢ mment was nosy at 7767 S al strength |‘1'“‘-”" ol '-u,- Xey ANAE

signifying reduced anisotropie behaviour, It was found ot that under a scanning elednon micrmsoope
(SEM), the specimens produced dnder vacusm pressure had a better bonding fi
normal atmospheric ones, Lastly, twe ANOVA method had walidabed the signs

mation compared to
e ool the ==t oof
nHG for recommended tenzile strength while
vaurm-assisled FOM has proven to be teasible,
il

parameters and the oplimised parameter was 125 mm)
023 mms21 inHg for recommended tenstle strain. The
study had increased the understanding of vacuum tochnology and FDOB bo improve |
strength of the printed parl. Fusther improvements of vacuum-assisted FOM will allow the cre
mechanically stronger comples parts in a wide range of applications,
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