CE/ME 312

Experiment 12
HARDNESS TEST AND IMPACT TEST OF COLD-FINISHED AND HOT-ROLLED STEEL
References:
Experimental Mechanics and Properties of Materials, by Muhlenbruch, 
Experiment #7.
ASTM Specifications - E23-47T.
The Testing and Inspection of Engineering Materials, by Davis, Troxell, and Wiskocil, Chapter 8, and pages 376-377.
Equipment:

Wilson Rockwell-Hardness Tester (RHT), Model 2002.
                                    Riehle Impact Testing Machine (ITM) with Izod and Charpy 

                                    interchangeable heads.
                                    Dial caliper.
Specimens:
Charpy specimens.

Purpose:
To determine the homogeneity and impact toughness of standard specimens as measured by their hardness and ability to absorb energy.
Test Procedure:          By definition, a Charpy specimen is a standard, impact-loaded, flexure test 
                                    specimen that has overall dimensions of 0.394 in. x 0.394 in. x 2.165 in.  (10 mm x 10 mm x 55 mm).  The specimen has a centered V notch, with a 45° opening, which extends to a depth that makes the cross-sectional dimensions at the tip of the notch to be 0.315 in. x 0.394 in. (8 mm x 10 mm).  Using the dial caliper, measure to the nearest 0.001 in. the un-notched cross-sectional dimensions.  Make certain that you will know which specimen is which by identifying each specimen with a proper designation.  Make a tabulation on the data sheet by these material classifications.
HARDNESS TEST

Students must have a clear understanding of how to operate the Wilson RHT before starting an experiment with this tester.  The calibration of the Wilson RHT will have been verified by the laboratory technician prior to the class meeting, and re-calibration of the tester should never be attempted in class by either the students or the instructor.  The laboratory technician will have programmed the tester’s computer for the specimens to be tested, and he will have installed an indenter prior to the start of class.  The instructor should verify that the proper anvil and indenter are in place on the tester for the shape of the specimens and materials to be tested.  The instructor should verify that the “Emergency Stop,” a red circular button, is pulled out before turning on the tester.  After the students have been properly instructed on how to operate the tester, the students can select the correct scale to be used for the first test specimen.  On the console, turn on the fiber optic light that illuminates the test specimen.  Properly place the specimen on the anvil, and adjust the elevation of the indenter by the up/down arrows on the tester’s base.  When adjusting the indenter height, close the gap between the specimen’s top surface and the indenter’s tip to ½ in. but NOT less.
SECURE THE INSTRUCTOR'S OR LAB TECHNICIAN’S APPROVAL OF THE SET-UP BEFORE STARTING THE TEST.
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After the tester is properly prepared, push the green “START” button to begin the hardness test.  The fiber optic light will turn off at the instant the indenter contacts the specimen.  A normal hardness test will take about seven seconds to complete.  The operator can view the “testing parameters” that are in effect on the lowest line of the display.  After the first test has been completed, multiple tests can now be performed provided the subsequent specimens are of the same configuration as the first.  Record the test result for each specimen tested.
Hint:  Testing of different materials may require changing of indenter and/or scale.
IMPACT TEST
Students must have a clear understanding of how to operate the Riehle ITM before starting an experiment with this machine.  Be extremely aware of the safety concerns when using this testing machine!  The laboratory technician or instructor will demonstrate the correct procedures to operate this machine safely and properly.  
Proceed with the instructor present.  With the catch in the higher position (120 ft-lb), place the hammer (pendulum) on the catch, and place the pointer to read one division less than the maximum value.  MAKE SURE NO ONE IS IN LINE WITH THE PATH OF THE HAMMER, AND THAT NO OBJECT IS LYING ON THE BASE OF THE MACHINE.  Release the hammer.  After the completion of one full swing, press in the brake knob.  When the hammer has come to rest, read the value on the dial.  This should be zero if the machine is in adjustment.

With the hammer held to the side by a block in a low position – NOT on the catch – accurately install the first specimen on the support using the designated Charpy specimen centering tool as will be demonstrated. 

SECURE THE INSTRUCTOR'S OR LAB TECHNICIAN’S APPROVAL OF THE SET-UP BEFORE STARTING THE TEST.
After the specimen is installed in the machine, raise by hand the hammer to the catch.  AGAIN OBSERVE ALL PRECAUTIONS AS TO PERSONS AND OBJECTS (OTHER THAN THE SPECIMEN) BEING OUT OF LINE OF TRAVEL OF THE HAMMER.  Place the pointer, as before, to read one division less than the maximum.  Release the catch.  After one full swing, press in the brake knob.  Read the value shown by the indicator and record it.

Repeat the above procedure for the remaining specimens. 
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DATA:  
Record the energy absorbed and inspect the breaks of the various specimens.  Sketch these and discuss the relative appearances.
QUESTIONS:
1.  Discuss (and explain why) the conclusions you reach regarding the value of the hardness number, its related tensile strength, and the resistance to dynamic loading.
2.  What can you conclude about the homogeneity of the steel from which these specimens were made?
3.  Discuss the effect of carbon content and the different processes of finishing on hardness number and ductility.
4.  Discuss the importance of the impact test - list some reasons for its use and importance.  Discuss also its limitations.
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