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Abstract: In this study, vibration weld strength of polypropylene (PP) foam was investigated under various blowing ratio
and welding conditions. As a result, the size of foam cell increased with increasing blowing ratio of PP foam materials,
resulting in the decreased density of the PP foam materials. Furthermore, the PP foam materials provided a 68% incre-
ment of the vibration weld strength. This is attributed to the enhanced physical anchor property due to the physical
impregnation into foam cell during the vibration welding. At a high blowing ratio of PP foam, the vibration weld strength
tended to decrease compared to the unfoamed material.
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Figure 1. OM image of PP foams with different blowing ratios: (a) 10%; (b) 15%; (c) 20%.
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Figure 2. Cell size distribution of PP foams with different blowing ratios: (a) 10%; (b) 15%; (c) 20%.

Table 1. Peak and FWHM of Cell Size Distribution of PP
Foams with Different Blowing Ratios

Blowing ratio Peak FWHM
10 195 160
15 209 138
20 232 257
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Figure 3. Comparison of density of PP foams with different blow-
ing ratios.

Table 2. Cell Densities of PP Foams
Cell density (cell/cm®)

Blowing ratio

10 41.86
15 60.80
20 59.30
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Figure 4. DSC graph of PP foams with different blowing ratios.
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Figure 5. Welded area surface temperatures of PPs with different
welding frequencies and blowing ratios.
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Figure 6. Weld strengths of PP foams plotted as blowing ratios and
welding frequencies.

Figure 7. OM images of the fractured surfaces after vibration weld-
ing of PP foam (ratio 15%).
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