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1. SCOPE 

1.1 This procedure describes verifying and calibrating a hydraulic load cell. Use the 
calibrated load cell to calibrate gyratory asphalt molding presses and gyratory soils 
presses (See Table 1 and accompanying note). 

1.2 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. 

2. APPARATUS 

2.1 Calibrated electronic load cell, with readout and a capacity of at least 89,000 N 
(20,000 lbf). 

2.2 Frame and jack assembly or testing machine, with a capacity of at least 89,000 N 
(20,000 lbf). 

2.3 Miscellaneous tools, to adjust pressure gauges. 

3. PROCEDURE 

3.1 Verifying and Calibrating Hydraulic Load Cells: 

3.1.1 If using a portable, floating, head-loading frame, assemble according to instructions. 
Alternately, use a testing machine with enough capacity and which will safely hold the 
calibrated electronic load cell and the hydraulic load cell being calibrated. 

3.1.2 Mount the hydraulic load cell in the loading frame (or testing machine). If using a 
floating, head-loading frame, bolt the hydraulic cell on the underside of the floating head. 

3.1.3 If using a floating, head-loading frame, mount the calibrated electronic load cell on the 
upper side of the floating head. In all cases, hemispherical cap or cylindrical ball applies 
the load to the electronic cell to prevent the application of side-to-side loading. 

3.1.4 The load cells are "exercised" by loading to an 88,740 N (19,950 lbs.-force). 

3.1.5 Release the load and if necessary, set the electronic load cell's indicator to zero. 
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3.1.6 Repeat Sections 3.1.4 and 3.1.5 at least two more times. The electronic indicator should 
return to zero after the each loading. If not, determine the cause and correct it before 
proceeding. 

3.1.7 The hydraulic gauge's no load reading will almost never be over the zero on the faceplate. 
It is not important where the no load position falls; however, the gauge must repeat this 
position. 

3.1.8 When the zero load indicators in the preceding steps repeat, the gauges may be checked. 

3.1.9 Begin loading the cells. Slow to a stop at each of the loads and record the "as found" 
indicated gauge pressure. Use the loads in Table 1. 

3.1.10 Release the load and note the zero value. 

3.1.11 Compare these "as-found" values to the desired values from the table. 

3.1.12 Determine if the gauges need adjustment. The gauge reading should be within plus or 
minus 6.9 kPa (1 psi) or 1% of the expected value, whichever is greater. 

3.1.13 If these "as-found" values are within tolerance, load and record the indicated gauge 
readings two more times. The readings may not repeat exactly. If they are all within 
tolerance, go to Section 3.1.15 

3.1.14 If the indicated readings are not within tolerance, adjust the gauge as described in 
Section 4. Continue to Section 3.1.15 when the indicated pressures for all loads checked 
are within the required tolerance. 

3.1.15 If removed, replace the cover glass on the gauges. 

3.1.16 Complete a certification label with the load cell serial number, date, and name of the 
technician performing the calibration, and place the label on the side of one of the 
gauges. 

3.2 Hydraulic Load Cell Gauge Readings: 

Table 1—Hydraulic Load Cell Gauge Readings 

Load Newtons (lbf) Gauge Reading Kilo-Pascals (psi) 

711.7(160) 137.9(20) 
1774.8(399) 344.7(50) 
3550.0(798) 689.5(100) 

5324.5(1,197) 1034.2(150) 
7100.0(1,596) 1379.0(200) 

17,748.0(3,990) 3447.4(500) 
35,500.0(7,980) 6895.0(1,000) 

53,250.0(11,970) 10,342.0(1,500) 
71,000.0(15,960) 13,790.0(2,000) 
88,740.0(19,950) 17,237.0(2,500) 
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Note 1—The loads in this table are those required by the procedures for both the 
Department asphalt and soils gyratory presses. The gauge pressure readings are only for 
load cells whose ram has a cross sectional area of 5148 mm2 (7.980 in.2). This is the same 
size as the ram in the gyratory asphalt press constructed by the Department. Calibrate the 
gauges on these presses directly against a hydraulic load cell with the same piston cross-
sectional area. Hydraulic gauges and gyratory presses with a different cross sectional area 
will produce other indicated gauge pressure readings 

4. ADJUSTING PRESSURE GAUGES 

4.1 Apply two or more known loads and record the "as found" indicated pressures. 

4.1.1 If the values are within the desired tolerance, the calibration is OK. 

4.1.2 If not, adjust the gauge until it is within tolerance. 

4.2 Most of the pressure gauges used by the Department are adjusted from the front. To do 
this, remove the glass cover. 

4.2.1 There are three common types of glass covers: 

 one screws off in a counterclockwise direction 

 one has a "bayonet mount" and turns counterclockwise to remove 

 the third is held on by several small screws on the side of the case. 

4.2.2 Pull off the holder and glass toward the front and put to one side. You may have to 
remove the housing over the gauges before removing the glass cover. 

4.3 If the gauge's error is the same for all loads, use a small screwdriver to reset the pointer. 
Repeat Section 4.1 after each adjustment of the pointer. 

4.4 If the error varies with differing loads, the mechanism needs adjusting. You must remove 
the needle and faceplate to expose the mechanism. 

4.5 If the pointer or needle cannot be pulled off with your fingers (being very careful not to 
bend it), use a “needle puller.” This is a small version of a gear puller. You need to match 
the puller with the shaft diameter, as some gauges have shafts with smaller diameters. 

4.6 Remove the small screws holding the faceplate and pull it off. 

4.7 The mechanism consists of a Bourdon tube mounted to the gauge housing at one end. 
Pins and links connect the other end to a sector gear. This drives a smaller gear on the 
pointer shaft. Lengthen or shorten the link by loosening the locking screw(s) near its 
midpoint. 

4.7.1 If the loads produce less than the expected change in the value of the gauge readings, 
loosen the adjustable linkage locking screw(s) and shorten the link a small amount. This 
will increase the travel of the needle. 
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4.7.2 If the change in the gauge readings is too great, increase the length of the link to reduce 
the needle movement. 

4.8 Tighten the screws after each adjustment. Replace the faceplate and pointer. Lightly tap 
the pointer on with the butt end of a screwdriver handle. 

4.9 This adjustment is a "trial and error" procedure. Repeat this procedure until finding 
acceptable readings. 

4.10 When the gauge is within tolerance, replace the cover. 


