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Verification of the Universal Hydraulic Test Machine (UHTM)

OBJECTIVE:  

The UHTM must be calibrated at least every two years to maintain certification under ASTM E74 standard.  

EQUIPMENT USED:   

1. Universal Hydraulic Test Machine (UHTM) 

2. Elastic proving ring for calibration

THEORY: 

The UHTM is used to apply either stress or strain to test the modulus plasticity of the ductile material(s) under test.   

The elastic proving ring is a precisely machined steel calibration device with closely maintained tolerances; it includes a calibrated micrometer, which uses a graduated wheel to make adjustments during the verification.  The micrometer utilizes a vibrating tip to inform the technician when contact has been made.  

As P increases, the load diameter decreases.  The vibrator and rotating ring allow measurement of decrease in loaded diameter.  Loads indicated by the UHTM for predetermined values of decrease in loaded diameter.  Loads indicated by UHTM for predetermined values of decrease are compared to a chart with gives actual relation between P and the diameter decrease for this ring.

PROCEDURE:

1. The elastic proving ring was installed in a no load condition and the graduated wheel was turned until the vibrating tip was silenced.  This first step was performed to establish the benchmark, ZERO reference, without any pressure applied.  

2. The graduated wheel was turned ½ of a turn, 100 units; each complete revolution of the wheel depicts 200 units.  The device was compressed until the vibrating tip was silenced; the pressure reading was recorded.  

3. The graduated wheel was turned another ½ turn, 200 units from the benchmark, and the device was compressed until the vibrating tip was silenced; the pressure reading was recorded.  

4. The graduated wheel was turned another ½ turn, 300 units from the benchmark, and the device was compressed until the vibrating tip was silenced; the pressure reading was recorded.

5. The graduated wheel was turned another ½ turn, 400 units from the benchmark, and the device was compressed until the vibrating tip was silenced; the pressure reading was recorded.

6. The graduated wheel was turned another ½ turn, 500 units from the benchmark, and the device was compressed until the vibrating tip was silenced; the pressure reading was recorded.

7. The graduated wheel was turned another ½ turn, 600 units from the benchmark, and the device was compressed until the vibrating tip was silenced; the pressure reading was recorded.

DATA AND RESULTS:

	Deformation 

Division
	Actual

Load
	UHTM Indicated 

Load
	% Error

|(Actual-UHTM)/Actual|

	0
	0 N
	0 N
	0%

	100
	26,555 N
	26,400 N
	0.58%

	200
	53,121 N
	53,200 N
	0.15%

	300
	79,628 N
	79,700 N
	0.09%

	400
	106,077 N
	106,000 N
	0.09%

	500
	132,468 N
	132,500 N
	0.02%

	600
	158,802 N
	159,000 N
	0.12%

	
	
	
	Average Error      0.17%


CONCLUSION: 

The objective was to prove that the UHTM worked within tolerances.  The objective was meet, however the acceptable margin of error was not discussed.
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