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History of Part

The samples represent fatigue test coupons manufactured from 4140 steel. A metallographic evaluation needs to be conducted on a longitudinal section from each sample set and the hardness measured at the surface and core.The samples have been identified as iterations 64,65,66,67,68 and 69.

Test Results

Mechanical Properties - 117274

Hardness - Rockwell (Performed By:  Patrick Tillman)

The six parts were sectioned near the solid end and hardness measurements were made using the Wilson 500 series hardness tester.  All of the measurements were made and recorded in the Rockwell “C” scale.  The surface hardness measurements and their averages are shown below in table one.  A correction factor of 2.0 HRC was added to the averages in table one to correct for the ½ inch diameter of the sample.  Table two shows four ½ Radius measurements and one core measurement taken for each sample.  The ½ Radius measurements were also averaged.  No corrections have been applied in table two because the measurements were taken in the flat.
	Table One:  Surface Hardness Data Rockwell "C" Scale

	 
	64
	65
	66
	67
	68
	69

	1
	38.6
	38.4
	42.2
	41.1
	38.8
	41.8

	2
	37.3
	37.7
	41.5
	41.4
	39.2
	41.3

	3
	37.4
	38.1
	40.9
	41.9
	40.0
	40.3

	4
	38.2
	39.0
	41.6
	41.9
	40.5
	41.8

	5
	37.3
	37.0
	41.6
	41.6
	39.8
	41.9

	Average*
	39.8
	40.0
	43.6
	43.6
	41.7
	43.4


*2.0 has been added to each average to correct for the small diameter of the sample.
	Table Two:  Core Hardness Data Rockwell "C" Scale

	 
	64
	65
	66
	67
	68
	69

	½ Radius
	41.1
	41.4
	43.5
	41.7
	39.3
	43.9

	
	41.1
	41.0
	42.6
	41.9
	40.9
	41.9

	
	41.1
	39.6
	44.5
	39.6
	39.1
	42.9

	
	38.9
	40.7
	42.0
	43.0
	40.8
	43.2

	Average
	40.6
	40.7
	43.2
	41.6
	40.0
	43.0

	Core
	42.5
	42.7
	42.4
	42.9
	41.2
	43.9


Metallography - 117274

General Microstructure Description (Performed By:  Patrick Tillman)

The six parts were sectioned longitudinally as requested, mounted, polished, and etched with nital for inspection.  All of the samples had similar microstructures with minor differences.  The microstructures were tempered martensite and the only variations between the samples appeared to be in inclusion content.  No anomalies were noted in any of the samples.  All micrographs were taken with the Olympus PMG 3 microscope.
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Figure 1) Sample #64 Microstructure Low
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Figure 2) Sample #64 Microstructure High
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Figure 3) Sample #65 Microstructure Low
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Figure 4) Sample #65 Microstructure High
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Figure 5) Sample #66 Microstructure Low
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Figure 6) Sample #66 Microstructure High
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Figure 7) Sample #67 Microstructure Low
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Figure 8) Sample #67 Microstructure High
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Figure 9) Sample #68 Microstructure Low
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Figure 10) Sample #68 Microstructure High
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Figure 11) Sample #69 Microstructure Low
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Figure 12) Sample #69 Microstructure High
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