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(a) First stage: Cutting and bending the steel sheets into corrugated cores
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(c) Third stage: Brass welding
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Fig 4- The building process of B30 sandwich structure
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Table 2- Validation of the numerical model for M30 and B30 sandwich structures

Ultimate strength [KN] M30 B30
Experimental method 1.17 114
Numerical Method 1.09 11.6
Error 6.83% 1.75%
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Fig. 11- Force-displacement diagrams for B sandwich structures
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Table 3- Ultimate strength of B and M sandwich structures
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Fig 13- Ultimate strength of M and B sandwich structures
oud w2 Sdiged Gl 2l Pl 1T IS

by WS o0 )k wSep (IS 4 M g5 mgiils sl
2 Omen b (il oo plSoxial OU/Y aly ol
el pocil B 7 )b ou gl ojle ¢ yastiie O(/\' al; S
Gl (Jb > cpl Db Mzl (2oguible ojle 4 o (g i
o b OleSs (oo slul b il 93 0L/Y aglj a5 oS

il
2 odd ol i Sy (S @iy adlas (pimen

Se M b (rgiile oils 1 oS Lo rin A S
s plSotiwl b ol plocinl sl Y dia  ougiile ojle

q.

s 3 bl 39 05l Jgo el s Dzl sy

S 2 el SIAY 9 VY JS] po odd ool L (slaylages
ol ol S 05151 D o > &S il 0 o2lizs] D/H
Sly oad dloxe polie ABb e jainyge Bile JS i) H
¥ ok > MS+ o MY BS+ . BYD clag s ol plSioni

Ll 04 451,
ol pd Cawl 0l asuie VWY S Jlged ;0 oS jghailan

Pl ‘(O(/Y) aol; S LB g )b b uatls sl
ojlw p oled plowtnl cunl Jbs jn pl il e Rli8l ole

VFeY (ylinno F o Lo (090 g St 0590 d‘u’d}’)r}’)‘;

hap g5 ool (5 aol fad



o) Ko 9 Sblan,

P& o g d9es 4lzge (5)5 93 3529 4 429 L B z)b o5l

e iileS jlod oljT (gl 4 )3 e s Lol (65l b 33l
F I8 oYL gp b ad pl SOl @ ag b Jg 98 (o0
2 0jle )l sl GRIIL Sy 298 (o8 S 05l plSocil
b o] 31 a5 9 oo sk Jld b o il g Lo 4 oYL

D9d (o (IS BleS oy Sdhy 4l a3,

+1.144e-01
+1.049-01
+9.533e-02

—L +8.580e-02
— +7.626e-02
+6.673e-02

- +5,720e-02
+4.766e-02
+3.813e-02

- +2.860e-02
+1.907e-02
+9.533e-03
+0.000e+00

wealaio I3z ge SWGS 9 51 JSuite dimed b 29l 0o (Sl HU3, sl 5 534 anllhas

o E9pd ol 3l 4l o5l (a5 cusl )l o Y (5
@ bkl 1) ojle (ol plSodal (g ol cnl 2 98
55V B cla IS 3905 3591 Y o 5 ol Sl
» B g BYD « BY: zugile slaojlu ;o Sawdly ()8
wasuie B b ol )0 e o ol 1) ol ploxinl dats
LS 5 elbdge Cul yiiy din glis) 4 Sloj 45 ol
OhlS b Sgd g oS el or US> Saody o 5l an
4l )l plp 0 S il oS 90 dtun glis))
i oS (23leS b Syt g D9 o0 pbr Dy
oo (sl My (55,58 2 VA BV Sl S

w3 Lialad [y MF+ g MED « MY+ gl

Fig. 14- Plastic strain contour in B30
B30 oz 9l 0 3ke cuiadly i 7 gl —1€ KO

2838602
I +2.602e-02
+2.3656-02

| 4212902
L +1892¢-02
o +1.656e-02
&= +1.41%-02
B 118302
B 194616-03
+7.095¢-03
+4.7306-03
+2.365-03
+0.000¢+00

Fig. 15- Plastic strain contour in B45
B45 20 9wl 03l oMl (i3 57 5l —10 S

+8,803¢-03
+8.06%-03
+7.336e-03
‘ +6,602¢-03
+5.868¢-03
+5.135-03
+4.401e-03
+3,668e-03
+2.934e-03
+2,201e-03
+1,467¢-03
+7.336e-04
+0,000e+00

Fig. 16- Plastic strain contour in B60
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Abstract:

In this paper, the quasi-static compressive strength of two different sandwich structure designs in which cores
consist of trapezoidal corrugated panels is investigated. In one design, the core consists of a cross-corrugated
multilayer structure, while in the other design the core is consists of two interlocking bidirectional cross-
corrugated panels. For each design, three different trapezoidal wave profiles are studied and one of them is
constructed and tested. The results of specimens' crushing tests under quasi-static compressive loads are
compared with the numerical modeling results. Afterward, the mechanical behavior of the other four designs
is evaluated numerically. The results showed that the ultimate strength of the sandwich structures with an
interlocked corrugated core is higher than the ultimate strength of the other design. It was also found that, in
a given design, the ultimate strength depends on the corrugation profile geometry. These results can be used
in the design of high-strength light-weight structures. Measures that can be taken to improve the ultimate
strength of sandwich panels include the use of polyurethane foam, which is light in weight but has high
strength, or the geometry of the structure be changed.

Key words: Ultimate strength, Sandwich Structures, Quasi static compressive loading, Interlocked cross
corrugated plates, multilayer cross corrugated plates.
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