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Bond Strength of Steel Honeycomb Structure

Keun Song and Young Hwan Hong
Dept. of Application of Advanced Materials, Suwon Science College, Gyeonggi 445-742, Korea

Abstract Honeycomb structure has been fabricated by brazing method using 0.1 wt%C and 1.0 wt%C carbon
steel core and STS304 stainless steel face sheet. Core shear strength ratio in W and L directions was 1:1.03 in
7 mm cell size, whereas 1:1.45 in 4 mm cell size. Flexural strength on face sheet was 166.4 MPa (0.1 wt%C, W
direction), 171.1 MPa (0.1 wt%C, L direction), and 120.2 MPa (1.0 wt%C, W direction) in 7 mm cell size. And in 4
mm cell size specimen, it was 169.2 MPa (0.1 wt%C, W direction), 224.2 MPa (0.1 wt%C, L direction). This
means that flexural strength of 0.1 wt%C core material was higher than that of 1.0 wt%C core material, which
was contrary to expectation. SEM and EDS analysis represented that grain boundary diffusion had occurred in
0.1 wt%C core, but no grain boundary diffusion in 1.0 wt%C core. And corrugated surface of 0.1 wt%C core was
flat, whereas that of 1.0 wt%C core was not flat. As a result, contact area between two 1.0 wt%C cores was
much less than that of 0.1 wt% cores. It is thought to be main reason for lower flexural strength of 1.0 wt%C core.
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Table 1. Chemical composition of core materials (wt%)

Elements C Mn Si Fe
Core 1 0.10 0.22 0.02 Bal.
Core 2 1.11 0.49 0.19 Bal.
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Fig. 2. The shape and size of the 4-point bending test specimen.
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Fig. 3. Scanning eleLtmn microgmph:, of brazed bonding

joints (0.1 wt%C core); (a) core and core and (b) core and
face sheet.
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Table 2. Shear strength of core

Cell Size Bk Shear strength
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Table 3. Flexural strength of face sheet
Core Cell Size Direction Flexural

(mm) strength (MPa)
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Table 4. Flexural stiffness (D) and core shear modulus (G)

Core Cell Size Direction P, W, a P, W, a, D , G
(mm) (kgf) (mm) (mm) (kgh) (mm) (mm) (Nm*) (MPa)
4 W 299.0 1.62 150 382.0 2.17 190 234.2 211.1
L 396.3 1.41 150 457.5 1.64 190 395.7 287.6
0.1 wt%C
7 w 294.1 2.12 150 331.0 2.61 190 158.7 182.5
L 302.5 1.80 150 350.5 2.21 190 207.6 196.6
1.0 wt%C 7 W 2125 2.84 150 268.0 4.03 190 80.1 109.7
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Fig. 4. Scanning electron micrographs of brazed bonding
joints (1.0 wt%C core); (2) core and core and (b) core and
face sheet.
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Fig. 5. EDS line profile analysis of core-core brazed
joints (0.1 wt%C core).
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Fig. 6. EDS line profile analysis of brazed boundary; (2)

0.1 wt%C core and (b) 1.0 wt%C core.
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Fig. 7. Schematic diagram of brazed core shape. (2) 0.1
wt%C core and (b) 1.0 wt%C core.
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