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Abstract: Additive manufacturing or 3D printing is a new manufacturing process and its application is getting growth.
However, the product qualities such as mechanical strength, dimensional accuracy, and surface quality are low compared
with conventional manufacturing process such as molding and machining. In this study not only mechanical characteristics
of polymer sandwich panel having three dimensional core layer but also mechanical characteristics of core layer itself were
analyzed. The shape of three dimensional core layer was pyramidal kagome structure. This core layer was fabricated by
two different methods, injection molding with PP resin and material jetting type 3D printing with acrylic photo curable
resin. The material for face sheets in the polymer sandwich panel was PP. Maximum load, stiffness, and elongation at break
were examined for core layers fabricated by two different methods and also assembled polymer sandwich panels. 3D printed
core showed brittle behavior, but the brittleness decreased in polymer sandwich panel containing 3D printed core. The avail-
ability of 3D printed article for the three dimensional core layer of polymer sandwich panel was verified.
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Figure 1. Example of Polymer Sandwich Panel and Core Layer.
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Figure 2. Unit Cell of Pyramid Kagome Core Layer.

(a) Front View

-5~ Unit Cell

[%H@ﬁ%ﬁ%ﬂ%ﬁ@ﬁ%ﬁ@ﬁ%ﬁ%ﬂ%ﬁ%q

108

(b) Top View
Figure 3. Strip of Pyramidal Kagome Core.

<Packing Phase> A  <Injection Phase>

300 MPa 250 mm/s

Time(sec) = > Stroke(mm)

3 4 15

V/P Switchover at 4 mm of
Ram Position

Figure 4. Injection Molding Condition for Pyramidal Kagome
Core Strip.

ol2igt g1l Alo] &Koz AR o] Qi § B AE
Y (striplolet QAL Figure 33+ 2}, Az} A Apolo] 7Y
(ap) oI BT o] 29 5 YEES Wo] 715517
a17] gla) Zojol Fhmuka FHo2 eBY WY Yo
5 A7 Hiolth 719 ol 38mmos] o] TXE B
3 wetulg shad 2o ehgH o Hojd 4 9ok

metu)g Fha] Guikle] d&dos Ao Qs AR
Ye Adtelm AsiEol] A EE HashE TR BawAs

g},
2. majO|E T 20| ASTO| AEAS

2 AFollA Fetu|g 7harn] Zof AEYS AR 9
3k A= 22 Z 249 (South Korea)?] TN-E SeriesE AM2-3)
ok AFE7]9] FA|™E 250 tono] L F|hAES == 1,000
mm/so|th. A &EE= PP(J-560S, Lotte Chemical, South Korea)
£ ARSI AR E 272 Figure 49 2T AFE SR
= 250 mm/s, 2EZ 3 AZF2 15 mmo| BHLAE ¢x|=
AEZIZ 4 mmZ 5}tk HOFS 32%9F 300 MPag A
Aottt 832 s A2, AAERE (=525 )= 260°CE
A5kl

Figure 59| AFEA B L2 A2 7harw] Zof 2ERo] U
Bt ot

. -y LRy PR oy ERY] oy
uj # o,‘ Té .J 1
| . s | TL ITIPXSTT] T XN
il % v Y o Wi, * i 3 1 g o & )

‘n
|

Figure 5. Injection Molded Pyramidal Kagome Core Strip.
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Figure 6. 3D Printed Pyramidal Kagome Core Strip.
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Figure 7. Polymer Sandwich Panel with Pyramidal Kagome Core.
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Figure 8. Tensile Test of Pyramidal Kagome Core Strip.
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Figure 9. Results of Tensile Test of Pyramidal Kagome Core
Strip.
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Figure 10. Three Points Bending Test of Pyramidal Kagome Core
Sandwich Panel.
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Figure 11. Results of Three Points Bending Test of Pyramidal
Kagome Core Sandwich Panel.
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