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with a curing agent, curing the resin, then sanding and finishing the fiber patch and surrounding 

areas to complete the repair. Generally, a vacuum force is applied to the fiber patch during the 

resin cure to compact the two or more fiber layers that make up the fiber patch by removing air 

and volatile gases from within and between the laminated layers, and to remove excess resin. 

Improved structures, methods, and kits for repairing composite structures would be a 

welcome addition to the art. 

 

Summary 

The following presents a simplified summary in order to provide a basic understanding of 

some aspects of one or more implementations of the present teachings. This summary is not an 

extensive overview, nor is it intended to identify key or critical elements of the present teachings, 

nor to delineate the scope of the disclosure. Rather, its primary purpose is merely to present one 

or more concepts in simplified form as a prelude to the detailed description presented later. 

In an implementation of the present teachings, a hole plug includes a flange having a first 

diameter, wherein the flange is positioned at a first end of the hole plug, a bevel extending from, 

and intersecting, the flange at an angle, a shank extending from the bevel away from the flange to 

a second end of the hole plug opposite the first end, the shank including a second diameter that is 

smaller than the first diameter and a plurality of longitudinal grooves defined by the shank and 

oriented around an exterior of the shank. The hole plug further includes a plurality of nubs 

positioned on, and extending from, the exterior of the shank, wherein the plurality of nubs are 

positioned between the plurality of longitudinal grooves. The hole plug also includes a 

circumferential notch defined by the shank, wherein the circumferential notch is positioned 

between the plurality of longitudinal grooves and the flange. 
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Optionally, the plurality of nubs each include a radius and a tangent of each radius parallel 

to a longitudinal axis of the hole plug intersects the flange within the first diameter. The plurality 

of nubs can each include a first height that is parallel to a longitudinal axis of the hole plug. The 

plurality of longitudinal grooves each have a second height that is parallel to the longitudinal axis 

of the hole plug and greater than the first height, and the plurality of longitudinal grooves can be 

positioned closer to the first end and the second end of the hole plug than the plurality of nubs. 

The second end of the hole plug can include a chamfered surface, and the plurality of longitudinal 

grooves can extend into the chamfered surface. 

Additionally each nub can define a radius, such that the plurality of nubs define a plurality 

of radii. Each radius can include a tangent that is parallel to a longitudinal axis of the hole plug, and 

each tangent of each radius intersects the flange within the first diameter. 

In an implementation, the hole plug can have a third diameter through a first nub, through 

the shank, and through a second nub that is opposite the first nub, and the third diameter can be 

less than the first diameter and greater than the second diameter. The hole plug can be formed 

from a single piece of material, and the single piece of material can be maraging steel. The hole 

plug can have a surface roughness, wherein an average roughness centerline “Ra” of the surface 

roughness is from 250 microns (µm) to 400 µm. Further,  

In another implementation of the present teachings, a composite fiber assembly includes a 

composite laminate and a skin overlying the composite laminate, the composite laminate and the 

skin having a hole therethrough, wherein a first diameter of the hole through 
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Claims: 

1. A hole plug, comprising: 

a flange having a first diameter, wherein the flange is positioned at a first end of the 

hole plug; 

a bevel extending from, and intersecting, the flange at an angle; 

a shank extending from the bevel away from the flange to a second end of the hole plug 

opposite the first end, the shank comprising: 

a second diameter that is smaller than the first diameter; and 

a plurality of longitudinal grooves defined by the shank and oriented around an 

exterior of the shank;  

a plurality of nubs positioned on, and extending from, the exterior of the shank, wherein 

the plurality of nubs are positioned between the plurality of longitudinal grooves; and 

a circumferential notch defined by the shank, wherein the circumferential notch is 

positioned between the plurality of longitudinal grooves and the flange. 

 

2. The hole plug (100, 1104) of claim 1, wherein: 

the plurality of nubs each comprise a radius; and 

a tangent of each radius parallel to a longitudinal axis of the hole plug intersects the 

flange  within the first diameter. 

 

3. The hole plug of claim 1, wherein: 
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the plurality of nubs each have a first height that is parallel to a longitudinal axis of the 

hole plug; 

the plurality of longitudinal grooves each have a second height that is parallel to the 

longitudinal axis of the hole plug and greater than the first height; and 

the plurality of longitudinal grooves are positioned closer to the first end and the second 

end of the hole plug than the plurality of nubs. 

 

4. The hole plug of claim 3, wherein the second end of the hole plug comprises a 

chamfered surface. 

 

5. The hole plug of claim 4, wherein the plurality of longitudinal grooves extend into the 

chamfered surface. 

 

6. The hole plug of claim 2, wherein: 

the hole plug has a third diameter through a first nub, through the shank, and through a 

second nub that is opposite the first nub; and 

the third diameter is less than the first diameter and greater than the second diameter. 

 

7. The hole plug) of claim 1, wherein the hole plug is formed from a single piece of 

material. 
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8. The hole plug of claim 7 having a surface roughness, wherein an average roughness 

centerline “Ra” of the surface roughness is from 250 microns (µm) to 400 µm. 

 

9. The hole plug of claim 8, wherein the single piece of material is maraging steel. 

 

10. A method for reworking a region of a composite resin assembly having a composite 

laminate and a skin overlying the composite laminate, the method using the hole plug 

according to any one of claims 1 to 9 and comprising: 

defining a hole within the region of the composite resin assembly, wherein the hole 

comprises a first hole diameter within the skin and a second hole diameter within the 

composite laminate, and the first hole diameter is larger than the second hole diameter; 

applying an adhesive to the plurality of grooves defined by the shank of the hole plug; 

fully inserting the hole plug into the hole, wherein the hole plug is recessed within the 

skin; 

curing the adhesive; and 

subsequent to curing the adhesive, completing the reworking of the region. 
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