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Weight Minimization of a Beam Structure
Using a Honeycomb Sandwich Panel

Hwal Gyeong Seong
ABSTRACT
In machine tool design, fast traversing cannot be achieved without reducing mass of the moving part. Honeycomb
sandwich panel is extremely lightweight, and relatively rigid at the same time. We can reduce much weight when we

selectively utilize honeycomb sandwich panels as stiffeners on machine tool structures. Feasibility of reducing weight
is studied using a beam structure with both ends fixed.
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Table 1 Material Used
Part Material
Base Plate Steel
FFace Sheet Aluminum
Core Nomex Hexagonal
Table 2 Material Properties [¢+¢] : Pa]
Base Plate Face Plate Core
Eu -
E» | 20.7x10° 6.09x10’ -
Ess 600x10°
G2 -
Gy | 7.96%10° 2.34x10° | 69.0x10°
Ga | 115.0%10°
Yi2 -
Va3 0.3 0.3 -
Yay | -
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Fig. 2 FE Analysis Model
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Table 4 Upper Bound [EHH:MPa]

¥ " 7] = gk
(lru)slccl 861.8
(O'n)alummum ]()50
Taza 1.9
I‘\La 35

AAE by 1 Dt ;
A3 7
]

& WEATIUA B2 SES- LN
ER L M
L L ]
Fig. 3 Metal Beam

g o
Genetic Aloorithm)%
819 3 BitsE, &

vy 2} A=
273

AFgahe om,

ok 31

T3

Ty

ﬁMHlUE*hH¥$N

SESE B

4
h

—wk

18] F(Binary

i LFERUY]
HAsto] 4 Bitsth 1

gt & e/ 9stel 5 Bis7h 471 AR

.
12 Bits®] 2%
1%

webd WA FAARE el
F7h ARgE vk

&K One Point Crossover)ys Al¥ &},

ni HH =

slstol &
9180 413

127

Table 73} @

5.83E8
A2 G EGAE T8t 918to] Table

591 Syslem Parameterfo] ARE¥ith n3vt U

MAe] 4= 102x T

Table 5 GA System Parameters

i AHE-E gk
WAL B 85%
ol *ﬂ 1.5%
AR RS /}]Aﬂ 5 10
A Zo 12

2 Aol ol WAFF] ol HHAlo]
Fig. 491 FolHom), Fold 27l st 4 A% b
AAAw 2. A48 448 59 WHEY

=] = = £y -
sheli, FAR 4S9 5 A

Mass+10 "¢
@
@

feration

Fig. 4 Design History
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Table 6 Optimum [EH2imm]
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