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TOPIC PRESENTATION: Selecting Fasteners

A. Specifications for Fasteners

   1. Bolts

       a. Type (i.e., common, carriage, plow, etc.)

       b. Size

           1) Diameter of the crest of the threads

       c. Length

           1) Measured from the bottom of the bolt head to the end of the 

               threads

       d. Threads

           1) Specified by the number of threads per inch and by 

               manufacturing tolerance of threads

           2) Threads per Inch:

               a) UNC designated threads (coarse) are the most common in 

                   agricultural components.

               b) UNF (or SAE) designated threads (fine) are used in special 

                   conditions, for example, where parts being joined have 

                   thin walls.

           3) Manufacturing tolerance (re fit) of threads.

               a) Thread class symbol such as 1A, 2A, etc.

       e. Grade (or property class) of bolts as delineated below:

Grade                                                       Tensile

Marking*    Specification**      Material                 Strength (psi)

_______     _____________        ________                 ______________

No lines    SAE Grade 0          Low carbon steel

No lines    SAE Grade 1          Low carbon steel            60,000

No lines    SAE Grade 2          Low carbon steel            74,000

 3 lines    SAE Grade 5          Medium carbon              120,000

                                  steel, quenched 

                                  and tempered

 5 lines    SAE Grade 7          Medium carbon              133,000

                                  steel, quenched

                                  and tempered

 6 lines    SAE Grade 8          Medium carbon              150,000

                                  alloy steel,

                                  quenched and

                                  tempered

* Radial slashes on bolt head which are present on all bolts 1/4" or greater 

  in diameter.

** Grades 2 and 5 are most common in agricultural equipment. Grade 8 is 

  common to engines, power transmission, and other high loading conditions.

       f. Descriptive Symbols for Specifying Bolts

           1) Example:

               1/2 - 20 UNC - 2A X 3

               where,

               1/2 = Bolt size (diameter) in inches

                20 = Number of threads per inch

                UN = Stands for Unified Screw Thread Standard

                 C = Coarse thread

                2A = Thread class (fit) symbol

                 3 = Length of bolt (inches) 

   2. Nuts

       a. Type (hexagonal, square, castellated, jam, wing, cap)

       b. Size

           1) Diameter of the bolt to be used with the nut

       c. Threads

           1) Same as for bolts, i.e., UNC or UNF

   3. Washers

       a. Type (plain, lock, etc.)

       b. Actual inside diameter in inches

       c. Bolt size that will fit through the inner hole in inches

           1) Actual hole is approximately 1/32" larger than the bolt 

               diameter.

       d. Thickness of the washer in terms of the gauge of the metal that

           it is made from

   4. Screws (less than 1/4" in diameter)

       a. Type (sheet metal, set, etc.)

       b. Size as specified below:

           Screw                              Approximate

           Number           Diameter (in.)   Fraction

           ____________________________________________

           No. 2            0.086"           >5/64"

           No. 3            0.099"           >3/32"

           No. 4            0.112"           >7/64"

           No. 5            0.125"            1/8"

           No. 6            0.138"           >9/64"

           No. 8            0.164"           >5/32"

           No. 10           0.190"           >3/16"

           No. 12           0.216"           <7/32"

           ____________________________________________

       c. Length

           1) Distance from the bottom of the screw head to the tip of the 

               thread

       d. Number of Threads per Inch

       e. Head shape

           1) Pan head

           2) Flat head

           3) Cross-recessed head (Phillips head)

           4) Hex head

           5) Allen socket head

           6) Round head

           7) Truss head

           8) Oval head

           9) Fillister head

   5. Keys

       a. Type (square, Woodruff, etc.)

   6. Studs

       a. Size in terms of the diameter

       b. Type of thread at each (stud and nut) end

       c. Thread length at each end of the stud

       d. Combined thread and "grip" length of the nut end

   7. Pins

       a. Type (spring, dowel, etc.)

       b. Diameter of the pin

       c. Length of the pin

   8. Rings

       a. Type (internal or external)

       b. Internal snap ring

           1) Inside bore (hole) diameter

           2) Groove diameter

           3) Ring width

       c. External snap ring

           1) Outside shaft diameter

           2) Groove diameter

           3) Ring width

       d. Spiral rings (internal and external)

       e. "C" and "D" rings (external)

   9. Rivets

       a. Type (common, blind, etc.)

       b. Diameter

       c. Length

  10. Adhesives

       a. Type (epoxy, PVA, silicone, mastic, etc.)

       b. Materials to be Joined

           1) Read the instructions for use of the adhesive to be sure that

               it is effective on the materials to be joined

           2) Request material safety data sheets.

       c. Environment

           1) Read the instructions for use of the adhesive to be sure that

               it is effective in the environment in which the joined 

               materials will be placed

       d. Holding Power

           1) Strength provided by the bond

       e. Setting time

       f. Curing time

  11. Nails

       a. Type (common, box, finishing, etc.)

       b. Nail size or length of the nail as designated by the term "penny" 

           and written as, for example, a "10d nail" which designates a 

           3-inch nail. (The penny abbreviation "d" derives from the 

           denarius, an early Roman coin.)

           1) The length of common nails (through a 10 penny nail) can be

               determined by dividing the penny by 4 and adding 1/2."

           2) For example, the length of a 6 penny nail is:

               a) 6/4 + 1/2 = 1-1/2" + 1/2" = 2 inches.

       c. Nail Shank Treatment

           1) Bright nails are untreated.

           2) "Cement" coated nails are actually coated with a resin.

           3) Chemically etched nails are designed to provide a rougher

               shank surface.

           4) Annularly threaded nails have circular threads around the

               shank to give a better grip than a bright nail.

           5) Helically (spirally) threaded nails have screwlike threads 

               about the shank.

               a) They hold better than bright nails and are commonly used

                   to attach stair treads.

           6) Helically barbed nails are deformed for greater withdrawal 

               resistance.

           7) Zinc coated nails are coated to provide stain and corrosion

               resistance but will also give greater gripping strength than

               bright nails.

       d. Nail Point

           1) A variety of nail points are manufactured in order to allow 

               for faster penetration or to reduce wood splitting.

           2) Some of the nail points available include:

               a) Needle, pilot, chisel, wedge, blunt, long, etc.

       e. Nail Head

           1) Head selection is primarily based upon the materials being 

               attached, i.e., the softer the material the larger the head.

           2) Finishing nails have a small head with a dimple to allow for

               countersinking.

           3) When building forms or temporary structures, double headed

               nails will allow for quicker disassembly.
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