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Abstract This paper studied the post-processing process of the fused deposition modeling (FDM)

process, one of the most widely used 3D printing technologies recently, in prototyping, which is a
leading step in the development of various IoT products. The proposed post-treatment process is warm
isostatic pressing (WIP), which can improve the mechanical properties and waterproof function of parts
made by the FDM process. There are various process parameters in the WIP process, but in this study,
the experiment was planned with the holding time of temperature and cooling ways as important
variables. The specimens were manufactured in a direction that showed the most dramatic WIP effect,
and in order to determine the effect of the WIP process, specimens without WIP treatment were
manufactured and tested in the same manner. The experimental results confirmed that the WIP process
improved mechanical properties and waterproofing effects. In addition, the temperature holding time
did not affect the mechanical properties, and the mechanical change due to the difference in cooling

method showed a 5% difference.
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[Fig. 1] Build orientation (a) and the direction of the
nozzle moving on a specimen plane (b),
fabricated specimen

[Fig. 2] Images of (a) the WIP equipment and (b)
schematic of the WIP process
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[Fig. 3] Profiles of temperature and pressure
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2 60 Air
3 60 Furnace
With WIP
4 30 Air
5 30 Furnace
Aol A& Alofsh= 37goltt [12]. Fig.

12 2 A4
of A& WIP A<}t P EE HojEr), detyos
WIP 342 F 719 &7 H& 3ol Wol AHgErt
Fig. 298] WIP ZA& Zd 300 €2 100 bar 2=}
AES A0 713 4= St FDM AH|E o]g5fo] Tt
o7 AJHE2 Fig. 1 oA WIP ZH]E o]&5}] Fig.
3004 Hol= 2% o Z=uidlg weba T4 =9
oh &2 dAqoA= &Y 94 A 1Pt 2=
120C, &8 90bar AAEZ sielth. /A ARt
(Holding time, min) ¥ ¥z Al Zls = &=

7] WAl Aol Mg dlo] FAEE AYPsIATt
Table 12 &8 AL HolF1 Qirt o] 43S
53to] TP o] Pz HSrl =5

WIP $#2] 370l mhe avs AP o= B7Ish]
S o I R I e R e o

DTU-900 (H-gEl=, Hieh=) AlE2 &stod +Fst3d
o} ol AY Al 3% A8 4T Smm/min S

2.4 4 M3
WIP F4e 340 SEME PHHOR o]

]

=

Sistol £ AToIAL ot
AHE Fig. 40 Hole o= ThEglewd, WIP A2

Unit: mm

[Fig. 4] Tightness test
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[Fig. 6] Cooling rate with cases
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[Fig. 7] Results of tightness test without
(a) and with (b) WIP process
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