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Abstract

The boss is a common shape of reinforcement for holes. Based on finite element modeling, this
paper established the design principles and procedure for bosses through three fundamental
structure elements, i.e. height, width, and transitional fillet radius. The influence of these elements
on static strength and fatigue life of the boss was discussed and illustrated. Further, this paper also
discussed the design of two-order bosses following the design of general boss above, combined
with engineering requirements. The study in this paper is beneficial for engineering, and the
demonstration shows optimization of the design which provides the meaningful reference and
guidance for design of the hole-side boss structures.
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Figure 1. Diagram of the 1/4 strengthen boss
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Figure 2. Model mesh of the 1/4 strengthen boss
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Figure 3. Stress distribution of the 1/4 strengthen boss
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Figure 4. Curve of the boss width, the maximum stress (fixed reinforcement volume)
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Figure 5. Curve of the boss width-life (fixed reinforcement volume)
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Figure 6. Comparison of primary and secondary
bosses (equal volume)
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Figure 7. Maximum stress curve for different size secondary bosses (equal volume)
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