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Metallic sandwich panels based on a truss core structure have been developed for a wide range
of potential applications with their lightweight and multi-functionality. Structural performance of
sandwich panels can be predicted from the studies on mechanical behavior of a unit cell of truss
core sfructures. Analytical investigations on the unit cell provide approximated guidelines for the
design of overall core structures for a specific application in short time. In this study, the effects of
geometrical parameters on mechanical behavior of a pyramidal shape of unit cell were
investigated with analytical models. The unit cell with truss member angle of 45 degree was
considered as reference model and other models were designed to have the same weight and
projected area but different truss member angle. All truss members were assumed to be
connected with pin joint in analytical models. Under the assumptions, the equivalent strength and
stiffness of the unit cell under compressive and shear loads were predicted and compared. And

finally, the optimum core member angle to have maximum mechanical property could be
calculated and verified with FE analysis resuits.
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P, = relative density

o, = stress applied on truss member [MPa]

o, = critical buckling stress [MPa]

pmk = maximum equivalent normal stress [MPa]
T e = Maximurn equivalent shear stress {MPa]

Ql

E = equivalent compressive modulus [MPa]
G = equivalent shear modulus [MPa]

1. ME

T PCM(Periodic cellular metal)o] 73X 7
2 trisAde 24 AHE Egs W
;%% RIS il



P U SSSA K 289 53 pp. 623-631

May 2011 / 624

th? A ghEel HA(face shee)$t EA Ho
(truss core)Z TAIE MZ X #EL PR ZoY
Aol wel o 2o E(pyramid), AFR A (tetrahedron),
7t (kagome) 72 T Th4e FHZE Axd F
domn, Fojo] A, AAE ¢ Ay ue
g 548 HAA QC} My Eda Ho
B ol &3 M=x wde A%, dFU] F o
717159 ¢ ¥ ﬁ%% A T AE FEE
AnzAe E2ER O}L}‘_‘/} NEE F4 1‘41]
A, € @78 dde oA 5 E}%E?_

< 7 e A= %‘”d-‘%iﬁ‘r?ﬂ 284

AEY Edx FE o] ¢F A=A B
g =9 %?X}%f’% %JO] THHL e 7
v Fe S Lee' = 9%0101 AzxE % 7}

el (kagome) ?&91 PLM & MEE v glow,
Jung® & oJAd ‘:]E- “ﬂ%& o] &5 AEHAZTAHE
Aotstul gty B Al#| 25 Despande®’ &
PCM 9] 71413 % ojgH K
45 AAZ AFE B3 ol FEu Jdon,
Wadley*'' & A9 £z 2 AF-F7 FHd &

1~ﬁ
[

#ol AxEg AUEAT Xue & PCM FH
FAE 44, HIE £5 dEA, oA S 5!_

HE AEAH FATEAE NLEte 3 4D {d
2484 E B3 ol& HFIIoen, Hyun' {-’: 7}
ae g AMAA FZole] & 9 Hdd &F shellA
o 71AA AEE FEteidas Faf 243 v
At olE AFe 2oy TIAH FAel g4
(unit cel)®] Ao o] o&EF 1L Y& BT
Aot ZEu, FYE Fde Erx Folg Iy
HE EFfHA 24 (truss member)d 712 Zol u}
oM V1A B4l E8kd ¢ deng, ofd o
g TS ML AU A @ LS AN
71 A% G4 HHe Y4e =EY Yool
AT,

o] dsjde ZAAR Asel dE A &
Atsle #Fe 713 el =Zole EA4S B4E &
Je W FE&F dAgoln, Tt AAWET
FES EHFLEMN AA Jlel=ERlez HEF
T Ao AzE A=A #dg Ers 309
713_ FAEAE AT dgez ¥ 428 T
& vl gAY Z1AR Asel g dFE

FPg vk gk BB A7dE ¢A SS9 6
A gye) e mEd A9 NAEE HF
7] A8t FE2LWE o8 £ HHE &

83'5‘],93\1;}“ 3]]/\4_1]:1_;413
o] AHo] T =4 }Oﬂ

g 93ty 7—?"—}/] A E’.%lc’ﬂ g 4=
2 Ad 3F FE A AN F de 3
(peak stress) H 57174 (equivalent stiffness)S A4t
&o] zZtzko] V|AH EAe] Havt 2 F e E
Bla 84 HH ZAE &3, °]9]r FYe
F19 3 A BEgE o]&de FIHaLsHE
Fstn I AAE vlu 2AgoEN AA 7tol

3

4
ceeloade He JMsAdS AFsua g
2. f&H H2
20 siMdzHE HY

Compres ghlyoaa’
]

Fig. 1 Schematic illustration of a pyramidal unit cell
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