· What are fasteners and how are they used?
· Fasteners literally include the nuts and bolts that hold everything together along with rivets, pins, nails, and other hardware used to hold two parts together

· The types of fasteners we will test today include: bolts, washers, and nuts

· Classification of fasteners

· There are two very common classification systems used for fasteners:

· Society of Automotive Engineers (SAE)
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· Classified by grades from 0-8
· Higher grade number(Stronger material used

· General Rule

· Count number of radial lines and add 2 to find the grade of the fastener

· Grade 2
· No markings on head other than manufacturer identification

· Low carbon steel

· Used for holding wood together or in applications where high strength is not required

· Grade 5

· 3 radial lines on head

· Medium carbon steel with quench and temper HT

· Used where moderate strength is required

· Grade 8

· 6 radial lines on head

· Medium carbon alloy steel with quench and temper for high strength and hardness

· Used when high strength is required

· With higher strength comes less ductility

· ASTM

· Classified by letter and number
· Usually stamped on head of bolt

· Other identifying marks on nuts

· Example is A 325

· Fastener terminology
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· Threads

· Major diameter
· This dimension is what you see when buying fasteners

· A ¼” bolt has a ¼” major diameter

· Minor diameter

· Measured after threads are cut

· Smallest diameter of screw thread
· Pitch

· Tells the distance between identical locations on two threads
· In English units, usually use reciprocal of pitch or threads per inch (tpi)

· Metric uses pitch

· Thread angle

· Standardized at 60° for U.S. and Britain

· Thread Designation Systems
· American National (Unified) Thread Standard

· Coarse Threads (UNC)

· Fewer tpi than fine threads

· Fine Threads (UNF)

· More tpi than coarse

· How to specify

· Major diameter – tpi x Length
· Example ¼”-20 x 1”
· Lab Procedure
· Each group will perform hardness tests and a tension test on a 3/8”-16 bolt 
· Hardness Test

· Should be done before tension test

· According to Section 3.1

· Test at locations for routine inspection

· Follow the laboratory inspection procedure

· Estimate tensile strength based on hardness value using same chart as was used for the hardness testing lab

· Tension test

· Perform according to Section 3.4

· Gives an actual value for the tensile strength of the bolt

· Make sure bolt fractures at a location specified in the standard

· Calculate the actual tensile strength of the bolt using:
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· For the bolts tested: D=3/8” and N= 16 tpi

· Each group will also need to perform hardness tests on one other fastener

· You have your choice of a nut or washer for this second fastener

· Make sure to draw your fastener and label the testing locations
· Use ASTM Standard F606 to guide your testing procedure
· F606 sometimes has more than one test location that can be used

· Use the test location(s) for routine inspection if more than one is given

· Make sure to read through the entire section that covers your fastener before beginning your test to avoid incorrectly testing your fastener

· For hardness testing of nuts use Section 4.1
· For hardness testing of washers use Sections 5.1-5.4
· Assignment
· Complete provided data sheet which is worth 50 points and turn in before you leave today
· When finished with lab
· If you are not taking the final you are free to leave after finishing the fastener testing lab
· If you are taking the final please return to the classroom and we will begin the final once everyone has completed the lab
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