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Effect of 3D Printed Structural Parameters on Wave Absorbing Performance

of Pyramid Structures
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Abstract  The fused deposition 3D printing technology was used to print the pyramid structure. The printing material
was PLA (thermoplastic plastic), and the composite absorbing material of pyramid structure was prepared. The prepared
pyramid samples were hollow structures, with a single pyramid wall thickness of 1 mm, a height of 20 mm, and a total
base area of 200 mmX200 mm. The influence of the angle and height of the pyramid on the absorption performance was
studied. The reflectance of the 4~18 GHz band range was measured by the bow method. Because the angular pyramid
absorbing material had gradient structure, it also had many absorbing mechanisms such as dielectric loss and interference
cancellation. The results show that the angular pyramid structure has excellent absorbing performance. The absorbing
performance of the angular pyramid structure increases with the decrease of the angular cone angle (33°~73°). Different
angular pyramid structure parameters have different effects on the absorbing performance at C, X and Ku bands.

Key words 3D printing, Absorbing material , Pyramid angle , Pyramid height

0 355

Bifi 2 PRACRH R PRk i, A W] T 45 Fl
BB, LT &R R I8 eI g
L HNAMNR SR AR TR B RGBSR AT
AR Z —, BERE T Z A, Kbk A

Wik H4.2022-11-16

SRR DA A IO PR B IR 28 2 v, F2 2 LUSR S g
LV AT A SRS R B, 3 ) — 2l Y
HLREERIEE 2 (B 2 VRS o A HE DA R
DML 32 SRR B D e R 5 A A X RE
FEMRLREIE™ Az 1/4 P FIARTN A , A SR A ]

E—VEE T K, 200045 H A B 95 4, 2T ABHIFSE T4E . E-mail : songxiang13579@163. com
WAFMER XSCF L1967 4R AR 14, Bdz, FENF T BRI AT TAE. E-mail: liuwenyan@139. com

FHIMBEITZ  http://www.yhclgy.com 2024 4F 25



I ELA L RGBSR S R TR A > > A St il it
TR A SCEELAFSE 3D FTEN M HELE#4, 3D T ED
FAREA Gy A FTERAFLNIE AR AR | il 15 1
SRR s U i R AT B A A KK
TR B FEE. 3D ATERFA4EZS ) (R B HAG Wi Pk
RERN 2 PERE 2" AR SC BRI AN [R) A 0 A B g
JEE X LI e PR RE A S I R , A S 221 3D T EN F 4
WP A ARMIETE T T A
1 X
1.1 KIgsst

3D FTENFERT BEF PLA, 3 FHAY PLA  H42 1. 75
mm, T EJRE 7E 190°~220° , T ENSF- & 18 ¥ 60 °C, 37
A B MR BE R AT PR w3 o S g FH i 2 R 1
FF CSX926 T HL B R, 7R SE [ Bk B A RHA R vl ol
1o AR 3D ATERHL A AL TTAR L (FDM) , FT ERAIL
F -5 A Hand2 B, WK 1 TS o

(a) Hand2 FTEFHL (b) #E#FPLA
Bl ATERML A FEAE

Fig. 1 Printer and consumables
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Fig. 2 3D Cone Model
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Fig.3 3D modeling and printing
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Tab.1 The data of 20 mm height samples with different angle

cones
Pyramid  Side length ofa  Total number  Sample base ~ Weight
angle/’  single pyramid/mm  of pyramid area/mm? gain/g
33 11.12 324 200.16x200.16  13.24
43 15.62 169 203.60x203.60 16.13
53 20.00 100 200.00x200.00  10.14
63 24.57 64 196.56x196.56 7.9
73 28.35 49 198.45x198.45 6.5

x2 RAERESFAEAKESEFREE
Tab.2 The data of 53° cone angle samples with different

angle height

Pyramid  Side length of a  Total number Sample base ~ Weight

height/mm single pyramid/mm  of pyramid area/mm? gain/g
192.00%

12 12.00 256 8.82
192.00
196.00x

14 14.00 196 12.08
196.00
192.00%

16 16.00 144 12.33
192.00
198.00%

18 18.00 121 15.84
198.00
200.00x

20 20.00 100 10.14
200.00
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Fig. 4 Assembly drawing of absorbing performance tester
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Fig. 5 Reflectance of different pyramid angles in the band of 4~
18 GHz
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Tab.3 Mean reflectance of each sample in different bands
X-band mean/

C—band mean/ Ku-band mean/

Pyramid angle/(")

dB dB dB
33 -16.07 -22.63 -29.22
43 -17.93 -21.77 -26.56
53 -17.75 -18.98 -15.31
63 -15.99 -14.05 -15.48
73 -14.54 -9.69 -11.19
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Fig. 6 Reflectance of different pyramid heights in the band of

4~18 GHz
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Tab.4 Mean reflectance of each sample with different bands

Pyramid height/  C-band mean/  X-band mean/ Ku-band mean/
mm dB dB dB
12 -16.98 -20.40 -26.13
14 -15.28 -24.16 -25.98
16 -15.25 -19.11 -18.21
18 -22.35 -20.51 -21.41
20 -17.75 -18.98 -15.31
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