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Blind Rivets Application Considerations Part Two of Two Parts



(Reprinted by Permission From ENGINEERING DIGEST (Canada), Volume 16, No. 10) Rivet Length: There is a delicate balance between joint thicknesses, mandrel-head dimensions, the coldworking properties of the rivet material and, of course, the



shank diameter of a blind rivet. On the other hand, one length can be used for a wide range of panel thicknesses.



For any use beyond the tabulated data, actual limitations should be determined by test (see Fig. 7). Fig. 2



Fig. 3



Fig. 4 ^-



CLEARANCES AND ALLOWANCES Tool Clearance: Minimum allowable distance from a wall or projection to the rivet-hole centerline is critical and



should be checked against tool specifications. Depth of a channel or cylindrical section likewise limits the application if the rivet is inserted as shown in Fig. 2. However, tool



extensions can often be employed, and the nosepiece of the tool can be extended by as much as an inch. Edge Distance: From the standpoint of joint strength,
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Angles and Formed Section: Avoid obstructions to the tool, which should set flush on the work. Thus, the "poor" joint in Fig. 8 requires a special offset tool. Reverse the rivet and set from the other side, or reduce the length of the angular section.



dimension can be greatly reduced. Example: The rivet functions only to hold a bracket or component in position.



Channel Sections: For adequate tool clearance, set from the underside of the channel or widen the section (see Fig. 9). A tool extension may be used to reach inside the section, but makes the tool somewhat more awkward to handle.



Head Clearance: Standard head dimensions vary with rivet size. Height and diameter can readily be determined



set the rivet against the thicker material. Rivets of this type can be set against 0.030-in. and thinner aluminum stock



from specification sheets. Frequently, the work can be



(see Fig. 10).



countersunk, or the joint designed to prevent interference



Flush Joints: A truly flush surface can be obtained only by countersinking the outer wall or plate. Dimpling generally is not recommended because of the possibility of the rivet not fully "bottoming" and setting against the hole edge. A smooth, watertight, but not completely flush surface is obtained by plugging the rivet (see Fig. 11).



the recommended distance from the rivet centerline to the edge of a sheet should not be less than twice the rivet diameter (see Fig. 3). If joint strength is secondary, this



with mating sections (see Fig. 4). Hole Clearance: Permissible clearance depends on



whether the fastener grips the wall or clinches underneath. In the latter case, oversized holes are less critical, and one does not depend on wall construction to prevent breakout (see Fig. 5).
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Back Clearance: Distance from the underside of the rivet head to end of the stem head determines the required back clearance — not dimensions after setting. These values



should take into account the maximum combined material thickness (see Fig. 6). 28
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Thick and Thin Sheets: If there is a choice, it is best to



Pivoted Joints: The method shown in Fig. 12 is satisfactory for low-cost consumer products where some binding can be tolerated until the'joint works in. The one shown in Fig. 13 is perhaps best, because there is some



small clearance between the rivet head and the wall. The others shown in Fig. 14 and 15 are satisfactory. Also, a special nosepiece can be used which allows a blind rivet to be set loosely so that the fastened parts can pivot freely. Washers: If a metallic section is to be assembled to a



softer material such as leather, a washer may be necessary to provide the necessary rigidity for clinching action. The



soft material should be outside with the washer under the expanded head. For conventional assemblies either way is practical (see Fig. 16).
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Extruded Sections: Blind riveting is common, because of the limited access and clearance in most extruded sections. Rigidity of the joint at the right is far greater than that at the left in Fig. 24. Setting against unsupported internal projections is seldom recommended. Compressible Materials: Compressible materials do not provide a firm base for the setting action, and the rivets may tear through. Use of a formed sleeve or bushing, or a washer, can solve this problem. If the material is to be riveted to a metal section, the washer is under the plastic
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(see Fig. 25).
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Tight Joints: Since the blind rivets exert considerable gripping force when clinched, the joint shown in Fig. 17 is impractical. Conversely, either of examples in which a single rivet is employed may prove as satisfactory as the one with the multiple rivets (see Fig. 18). Multiple Assemblies: One, two or more components or sections can be riveted to a base or panel with a single rivet, provided they can be mounted from the front, or the base section is accessible from the rear or underneath (see Fig.
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Straps and Clamps: A blind rivet can be used to assemble straps, clamps, and similar members around a component. Allowance must be made for the squeezing action on the clamp (see Fig. 20). Housings and Panels: Of the many ways to construct a housing or panel, the ones shown in Figs. 21, 22 and 23 are perhaps the most common. Example: A double-channel section forming the joint to which the panels are assembled and riveted; a back-up stringer with a finishing strip between the gap. In selecting the design, consider cost, appearance, strength, and thermal expansion.
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Tubing: For maximum rigidity, the rivet should not extend through both walls of tubular members. The rivet will set blind against the curved inner wall section, or the tubing can be flattened to increase the contact area (see Fig. 26). Plastic Members: Preferably, the rivet should be set against a metallic rather than a plastic member. However, the rivets are being set successfully against many molded and extruded plastics, which resist setting pressure without cracking (see Fig. 27). Blind Holes or Slots: Clinching the rivet against the side of a blind hole or into and against a milled slot, intersecting hole, or internal cavity is possible because of the clinching action of the rivet (see Fig. 28). Plastic
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Weather-proof Joints: It is difficult to produce a pressure-tight riveted joint, but reasonably moistureresistant, weather-tight assemblies have been evolved, with open-end "POP" rivets. For maximum degrees of air and liquid tightness, closed-end "POP" rivets are recommended. Hole-filling characteristics of the closed-end "POP" rivets are provided by the high degree of radial expansion generated in the rivet bodies as they are being set.
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R I V E T I N G TOOLS The fastest, most efficient installation of rivets is done with power tools — air, hydraulic, or electric. Manual tools, such as special pliers (Fig. 29) can be used efficiently with practically no training. Selection requires consideration of such factors as cost, design, and versatility of the tool in accommodating various rivet designs. Tool prices vary with the size (strength) or the rivet selected, and power tools are more expensive than manual tools. SPORT A V I A T I O N
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enough for the tool to enter. Many of these access problems can be solved with tool accessories, such as extensions, special heads, or nosepieces. It is a good idea to select pneumatic, hydraulic, or electric tools (see Fig. 30) that are flexible so that different rivet-head attachments can be used for more than one size or style of rivet.



OTHER CONSIDERATIONS



In-Place Costs: Blind rivets often have lower in-place costs, although they cost more than solid rivets or tapping screws. These lower costs result from a combination of low



Fig. 29—Typical hand riveters.



tooling investment, high installation speed, and single



operator requirement. Also, savings can be realized if one



long rivet is used, because of its large grip range, for several applications of different thicknesses.



Fig. 30—Pneumatic and air-hydraulic riveting tools and pulling heads.



Size or shape of the setting tool may require special attention. For example, the side members of deep channel sections on the assembly being joined may not be big



Loading: A blind-riveted joint is usually in compression or shear, both of which the rivets can support somewhat better than tensile loading. Performance of rivets subjected to vibration can be influenced by minimum rivet-hole clearance and such installation techniques as applying compression to the assembly with clamps before the rivets are set. Material Thickness: Thickness to be joined can be critical for some types of blind rivets and of no significance for others. The setting method can also be a factor in this matter. Some rivets can be set in materials as thin as 0.020 in. if the head is properly formed and shank expansion is carefully controlled during setting. If possible, however, it is best to form the blind head against the thicker sheet of a combination. Also, if one component is of compressible material, rivets with extra large head diameter should be used. Dimensional Tolerances: Tolerances of blind-rivet holes vary according to the type of rivet. Usually it is more economical to select a fastener that clamps against the surfaces of the parts being joined rather than one that depends only on hole filling. Q
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