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Section 1 
Overview 

This method describes the verification of the motorized gyratory-shear molding press. This 
device is used to mold bituminous material specimens. 

Units of Measurement 

The values given in parentheses (if provided) are not standard and may not be exact 
mathematical conversions. Use each system of units separately. Combining values from the 
two systems may result in nonconformance with the standard. 
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Section 2 
Apparatus 

The following apparatus is required: 

♦ hydraulic load cell calibrated by Test Method "Tex-913-K,  Calibrating Hydraulic Load 
Cell" or electronic load cell calibrated by ASTM E 4 

♦ metal spacer 63.5 mm (2.5 in.) high x 102 mm (4 in.) in diameter 

♦ stopwatch or other timer 

♦ miscellaneous tools for adjusting pressure gauges 

♦ dial gauge with stand. 
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Section 3 
Procedure 

Use the following procedure to verify the motorized gyratory-shear molding asphalt press. 

Verifying Motorized Gyratory-Shear Molding Asphalt Press 
Step Action 

1 Place a calibrated load cell in the press and center it beneath the ram. 
2 Close the valve and raise the pressure until either the hydraulic load cell indicates 17,240 kPa 

(2,500 psi) or the electronic load cell readout indicates 88,740 N (19,950 lbf). 
3 ♦ Open the valve to allow the gauges to return to zero. 

♦ Note the no-load readings for the gauges. 
♦ This no-load indicated value may not be the same as the face plate zero. 
NOTE: DO NOT ADJUST. 

4 Repeat Steps 2 and 3 at least two more times. 
♦ The gauges should repeat both their no-load values and the full-load values within the allowed 

tolerance. 
♦ If not, determine the cause and correct before proceeding. 

5 ♦ Using the calibrated hydraulic load cell as a readout, pump up the press to each of the pressures 
shown in the 'Hydraulic Load Cell Gauge Readings'  table. 
• Use a calibrated cell as the standard for each. 

♦ Record the "as found" readings for the gyratory press gauges. 
♦ Record the values indicated by the low pressure gauge for the lower two loads and the high 

pressure gauge for the highest load. 
NOTE: When reading the pressure gauges, avoid parallax errors by placing your eyes directly in 

front of and centered on each gauge as it is read. 
6 Compare these "as-found" pressure readings to the values in the 'Hydraulic Load Cell' table. 
7 Determine if the gauges need to be adjusted. 

♦ Each gauge should read correctly within ± 6.9 kPa (1 psi), or one percent of the standard 
pressure, whichever is greater. 

8 ♦ If the first set of readings are within tolerance, load and record the indicated gauge readings 
two more times. 

♦ If all readings repeat within the tolerance, go to Step 10. 
9 ♦ If the indicated readings are not within tolerance, follow the instructions in 

'Adjusting Pressure Gauges'  and adjust the gauges. 
♦ All gauges shall read correctly before going to Step 10. 

10 If any gauge cover glass was removed, replace it. 
11 Remove the calibrated load cell from the press. 
12 Place the 63.5 mm (2.5 in.) metal spacer on the platen center it under the ram. 
13 Close the valve and increase the pressure until the high pressure gauge indicates a pressure of 

17,240 kPa (2,500 psi). 
14 Perform a "leak-off" test by recording the high pressure gauge reading after 60 seconds. 

♦ If the pressure reading is less than 6900 kPa (1,000 psi), the hydraulic system needs repair. 
15 Remove all load from the press. 
16 Slowly pump up the pressure to an indicated 138 kPa (20 psi) on the low pressure gauge. 
17 Raise the pump handle all the way up and apply one full stroke in about one second. 
18 Record the indicated values for both gauges. 
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Verifying Motorized Gyratory-Shear Molding Asphalt Press 
Step Action 
19 The low pressure gauge indication shall be at least 1210 kPa (175 psi). 

♦ If not, bleed air from the system as described in 'Removing Air from the Hydraulic System'  
and recheck. 

♦ If this does not correct the problem, adjust the gauge protector setting and recheck. 
20 The hydraulic system must pass all the above tests before measuring the ram movement. 

♦ If not, the hydraulic system needs repair. 
21 Release all loads and measure the one stroke ram movement as described in 'Measuring Ram 

Movement.' 
22 The one stroke ram movement shall be 0.58 ± 0.03 mm (0.023 ± 0.001 in.). 

♦ If not, reset the stroke until ram movement is centered within this range. 
23 The ram movement is controlled by a set screw, located near the pivot or the connection to the 

pump piston, which limits the movement of the pump handle. 
24 When the gyratory press passes all tests, complete a certification label containing: 

♦ the serial number 
♦ date 
♦ name of the technician performing the calibration. 

25 Place the label on the front of the gyratory press. 

NOTE: Air in the hydraulic system may keep readings from repeating accurately. Air may 
also cause the press to fail the one stroke test. If the indicated zero tends to drift after 
releasing all loads or if pressure reading drifts after loading the metal block, this 
indicates there is air in the system.  'Removing Air from the Hydraulic System'  
describes procedures for removing air. 

Hydraulic Load Cell Gauge Readings 
Load Newtons (lbf) Gauge Reading Kilo-pascals / (psi) 

1775 (399) 345 (50) 
5325 (1,197) 1034 (150) 

88,740 (19,950) 17,240 (2,500) 
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Section 4 
Adjusting Pressure Gauges 

Use the following procedure to adjust pressure gauges. 

Adjusting Pressure Gauges 
Step Action 

1 Apply two or more known loads and record the "as found" indicated pressures. 
♦ If the values are within the desired tolerance, the calibration is OK. 
♦ If not, the gauge must be adjusted until it is within tolerance. 

2 Most of the pressure gauges used by TxDOT are adjusted from the front. 
♦ Remove the cover glass 

3 ♦ There are three common types of glass covers: 
• one screws off in a counterclockwise direction 
• one has a "bayonet mount" which also turns counterclockwise 
• the third is held by several small screws on the side of the case. 

♦ The glass and holder are then pulled off toward the front and put to one side. 
♦ The housing over the gauges may have to be removed first. 

4 ♦ If the gauge error is the same for all loads, reset the needle pointer with a small screwdriver. 
♦ Repeat Step 1 after each adjustment of the pointer. 

5 ♦ If the amount of the error changes with different loads, adjust the linkage. 
♦ The pointer and face plate must be removed to provide access. 
♦ The pointer is usually removed with a "needle puller" or "hand jack." 

• These are small versions of gear pullers. 
• Some gauges have shafts with smaller diameters than others. 
• The puller must be matched with the shaft diameter. 

NOTE: Be careful not to bend the pointer. 
6 Remove the holding screws and face plate. 
7 ♦ A bourdon tube, two links, and two gears are inside the housing. 

♦ The tube is fastened to the housing at one end which also connects to the hydraulic system. 
♦ Two links connect the other end to a sector gear that turns a small pinion gear on the pointer 

shaft. 
• The link on the sector gear may be lengthened or shortened by loosening a locking screw(s) 

near its midpoint. 
• The two link sections will then slide in either direction. 

NOTE: On most gauges the pinion gear is now plastic. As it wears, the needle will begin to move 
with a jerky motion. This gear often splits. In either case, the gauge must be replaced with a 
new one. The new gauge must be calibrated. 

8 ♦ If two different loads produce less than the expected change in the readings 
• loosen the linkage locking screw(s) and shorten the link a small amount. 
• This will increase the travel of the pointer. 

♦ If the change is too great 
• increase the length of the link to reduce the pointer movement. 

♦ Tighten the screws after adjustment. 
9 ♦ This adjustment is a "trial and error" procedure. 

♦ The object at this stage is for the error to be equal for each test load. 
♦ Repeat these steps as needed. 
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Adjusting Pressure Gauges 
Step Action 
10 ♦ When the error is equal for each test load, replace the face plate and the pointer. 

♦ Lightly tap the pointer onto the shaft. 
11 Again place a known load on the system. 
12 Use a small screwdriver and adjust the pointer to read correctly. 
13 Release all loads and apply at least two more calibrated loads, recording the indicated reading for 

each. 
14 ♦ Repeat Steps 9 and 10 at least twice more. 

♦ If the gauges are out of tolerance, determine why and correct. 
15 When the readings are within tolerance, replace the cover glass and retainer. 
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Section 5 
Removing Air from the Hydraulic System 

Use the following procedure to remove air from the hydraulic system. 

Removing Air from the Hydraulic System 
Step Action 

1 Place the 63.5 mm (2.5 in.) metal spacer on the platen. 
2 Place enough load on the spacer to make the low pressure gauge reach its maximum reading (a 

gauge protector should keep it from being damaged). 
3 ♦ Slowly open the top cap of the bleeder. 

♦ When the gauge pressure drops to zero, immediately close it. 
4 Check for oil coming out of the bleeder. 

♦ If the pressure dropped to zero and either no oil or if oil and air bubbles come out of the 
bleeder, air is still in the system. 

♦ If clear oil comes out, this part of the system is clear of oil. 
5 Release the load (this is necessary even if Steps 2 through 4 are to be repeated). 
6 If air is still in the system, repeat Steps 2 through 5. 
7 ♦ The hydraulic system may still show signs of air after the above steps. 

♦ If so, pump the ram completely up and down for several cycles. 
♦ Now repeat Steps 2 through 5. 

8 ♦ In extreme cases, air in other parts of the system must be allowed to escape by slightly 
loosening connections in the individual hydraulic lines. 

♦ Always do this with pressure on the system and immediately tighten the connection. 
NOTE: Never let the pressure go to zero. 

9 Also, one or both gauges may have air. Most gauges have a bourdon tube bleeder on the side of 
the case. 
NOTE: Always bleed them with pressure on the system. 

10 ♦ Never let the hydraulic system run low on oil. 
♦ Only use a 30 weight non-detergent hydraulic oil. 
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Section 6 
Measuring Ram Movement 

Use the following procedure to measure ram movement. 

Measuring Ram Movement 
Step Action 

1 ♦ The ram movement is measured with a dial gauge. 
♦ Use one with a travel of at least 5 mm ( 0.2 in.) and a resolution of 0.0025 mm (0.0001in.). 

2 Place the gauge between the platen and the ram with the foot vertical. 
3 Slowly advance the ram until both the: 

♦ foot of the dial gauge is slightly depressed; and 
♦ distance between the ram and the platen is 102 ± 2.5 mm (4 ± 0.1 in.). 

4 ♦ Stop the ram movement and zero the dial gauge. 
♦ For mechanical dial gauges turn the scale with the outer knurled edge. 

5 Raise the pump handle as far as it will go and make one, full, smooth downward stroke in about 
one second. 

6 Read the dial gauge the instant the handle reaches the bottom of the stroke. 
NOTE: It is easier to count the dial revolutions to determine total ram movement than to calculate 

using the small inner dials. 
7 The stroke shall be 0.58 ± 0.03 mm (0.023 ± 0.001 in.). 
8 If the stroke is not within tolerance, reset the stroke adjustment and repeat Steps 3 through 6 until 

the stroke is centered within this range. 

NOTE: It is convenient to use a dial gauge bolted to a length of metal block with a 
rectangular cross section. It has been found that the air in the hydraulic system and the 
weight of the ram may cause the ram to slowly "fall" making it difficult to take the 
reading. This is countered by mounting two automotive valve springs to the metal 
support block. The springs are located on each side of the dial gauge. 

 

 

 


