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Introduction 

The 9105D field verification system allows users of Metrix’s models HI-903 PRO and HI-913 portable 
vibration calibrators (PVC) to duplicate the original factory calibration of the portable calibrators, thereby 
re- certifying the device’s accuracy without returning it to Metrix. The 9105D system includes the following: 

 Model 353B04 quartz accelerometer from PCB Piezotronics
 Model 482A21 ICP® signal conditioner from PCB Piezotronics
 Model 003C05 10-32 to BNC male 5 ft. cable from PCB Piezotronics
 BNC male to BNC male cable (Quantity 2)
 BNC T-connector
 BNC jack to banana plug connector for digital volt meter
 10-32 male to ¼-28 male BeCu mounting stud
 Silicone Grease & Syringe
 USB memory stick pre-loaded with:

o Microsoft Excel® PVC Field Validation Workbook (MD-0289)
o System calibration certificate showing reference sensitivity and deviations at various frequencies

for models 353B04 accelerometer and 482A21 signal conditioner tested as a system by Metrix. A
printed copy of this calibration certificate is also included.

Users will need to provide the following equipment to perform the test: 

• Torque wrench
• Calibrated volt meter
• Model HI-903 PRO or HI-913 portable vibration

calibrator

Metrix understands it is not always possible for users to return their equipment to our ISO 17025 
accredited calibration lab in the United States for re-certification. The 9105D allows users to re-certify 
their equipment without returning it to our lab. Most countries and regions do not have access to a 
calibration lab that includes portable vibration shakers/calibrators on its “scope of accreditation”. 
However labs accredited for accelerometer calibration are much more prevalent. Hence, the 
accelerometer and signal conditioner included with 9105D can be sent to these accredited labs for re-
calibration at the user’s discretion. These calibrated devices can then be used to verify output of the 
portable vibration calibrator. 

3



Test Setup 
1. Apply a thin film of silicone grease to the top of the armature on the portable vibration

calibrator.

2. Use the 10-32 to ¼-28 mounting stud to mount the 353B04 accelerometer to the
shaker armature

a. Warning: if testing models HI-903 PRO or HI-913 portable vibration
calibrator
(PVC) use the supplied mounting wrench to hold the armature while
mounting the accelerometer. Detailed instructions and diagrams are
found inside the PVC manual and on the quick-start guide attached to
the lid.

b. Use a torque wrench to tighten the accelerometer to 113-225 Newton-
Centimeters (10-20 inch-pounds).

3. Connect the 353B04 accelerometer to the SENSOR BNC jack of the 482A21 signal
conditioner using the supplied 10-32 to BNC male cable.

4. Connect the OUTPUT BNC jack of the 482A21 to the BNC T-connector.
a. NOTE: the BNC T-connector is not needed when testing model HI-903 PRO

Portable Shaker Table, it is only used for model HI-913 Portable
Vibration Calibrator

5. Connect the OUTPUT of the 482A21 signal conditioner to calibrated digital volt meter
using the supplied BNC male to male cable and supplied BNC to banana plug. If
testing HI-913 use one side of the BNC T-connector.

a. NOTE: the banana plug with the tab on its side connects to ground on the
volt meter

6. If testing HI-913, connect the OUTPUT of 482A21 to TEST SENSOR INPUT
on model HI-913 using the BNC T-connector. If testing HI-903 PRO skip this step.

7. Connect 482A21 signal conditioner to line power via DC INPUT and power it on

8. Turn on the digital voltmeter and set to measure mV AC.
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1. Referencing the system calibration certificate for the 353B04/482A21, enter the sensitivity of the system at
100 Hz into cell D12 on the PVC Field Verification Workbook.

2. Referencing the system calibration certificate for the 353B04/482A21, enter the deviation percentages into
cells B17 to B35 next to the corresponding frequency in the “Validation Sensor Deviation %” column on the
PVC Field Verification Workbook.

a. The PVC Field Verification Workbook will calculate and display the sensitivity of the validation
sensor (353B04/482A21 system) at each frequency based upon the sensitivity at 100 Hz and %
deviations at each frequency.

Performing the Validation 
3. Turn on the portable vibration calibrator and press and hold the

amplitude button to change the sensor input type to voltage.
a. NOTE: Metrix recommends portable calibrators be tested

while operating on battery power. Disconnect the charging
cable when testing.

4. Begin the test by setting the frequency to 10,000 Hz and the amplitude to
1.0 g pk. Record the volt meter reading in cell D17 and record the
displayed amplitude on the PVC in cell F17. If testing HI-913 record
the displayed sensitivity in cell E17.

a. Note: the amplitude value is per the
discretion of the user. One may use
a value other than 1 g pk if desired
as long as the correct value is input
to the workbook. Metrix
recommends 1.0 g pk for
frequencies greater than 10 Hz.

b. Note: allow for settling time at each
test point, 3-5 seconds is sufficient
for most frequencies. Note that at
low frequencies the settling time
may be increased.

Entry of Known Calibrated Values
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5. Repeat step 4 for all other frequencies until 10 Hz (9 kHz, 8 kHz, 7 kHz, 6 kHz, 5 kHz, 4 kHz, 3 kHz, 2 kHz,
1 kHz, 500 Hz, 300 Hz, 160 Hz, 100 Hz, 50 Hz and 30 Hz). Record the volt meter reading, displayed
amplitude and displayed sensitivity (if testing HI-913) in the corresponding row in the workbook for each
frequency.

6. Before testing at 10 Hz and below, set the volt meter filter to slow if possible. Or in lieu of this use the
averaging feature on the volt meter to get a stable reading.

a. Metrix uses Agilent model 34401A
6.5 digit digital volt meters when testing
portable shakers. To set the filter to slow:

i. Press Shift then on/off
ii. Press the down arrow twice
iii. Press the < arrow, display will

read “Slow: 3 Hz”
iv. Press Auto/Man (Enter) to save

changes

7. Set the frequency of the portable vibration calibrator
to 10 Hz. 1.0 g pk is not possible at this speed, use
lower amplitude such as 0.8 g’s pk. Record the volt
meter reading and displayed amplitude in the corresponding row in the workbook for each frequency.

8. Repeat step 7 for 7 Hz using 0.4 g’s pk for the amplitude.
a. Note: if using a calibrator with 9100-LF5 firmware, repeat step 6 at 5 Hz as well using 0.2 g’s pk as

the amplitude.

Reviewing the Test 
The Field Validation Workbook will calculate the measured PVC amplitude and % difference between 
known amplitude and measured. Once the % difference is calculated the cell turns green, yellow or red: 

 Green cell: indicates the tested value passes specification for accuracy
 Yellow cell: indicates the tested value passes specification for accuracy but is more inaccurate than typical
 Red cell: indicates the tested value is outside the acceptable error bounds per specification

For test points with “yellow” or “red” indication Metrix recommends checking the mounting of the 
accelerometer and re-testing. Clean the armature surface, re-apply silicone grease and re-torque the 
sensor. Then test again to be sure shaker is inaccurate. If problems persist, contact Metrix. The portable 
vibration calibrator may need to be adjusted, although adjustments are very rare due to the stability of the 
device’s quartz reference accelerometer. 
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Entry of Equipment & Conditions 
Metrix recommends that the manufacturer, model, serial number, calibration date and calibration due date 
of all test equipment be documented on the test report. In cells C40 through F44 users can enter this data 
for the accelerometer, signal conditioner and volt meter. 

It is also good practice to note the name of the technician, date and laboratory conditions if possible. This 
data can be entered into cells H7 through H10. 
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Completed Report 
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System Calibration Certificate for Accelerometer & Signal Conditioner 

How to Turn Off the Displayed Calibration Date 
For version 5.0.3 and later of PVC firmware: 

Metrix models HI-903 PRO and HI-913 portable vibration calibrators display the date on which the 
calibrator was last calibrated at Metrix during start-up. Users who have calibrated their calibrators by 
following the procedures described in this manual may wish to turn off the displayed date and affix 
their own proof of calibration (typically a calibration sticker). 

Contact Metrix to obtain access to the HI-903 PRO and HI-913 portable vibration calibrator’s “secret 
menu”. From here, the displayed calibration date can be turned off. 

Note, earlier versions of models HI-903 PRO and HI-913 firmware do not offer this capability. Units 
must be returned to Metrix for firmware upgrade or to a local, capable representative. 
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This electronic equipment was manufactured according to high quality stan-
dards to ensure safe and reliable operation when used as intended. Due to its 
nature, this equipment may contain small quantities of substances known to be 
hazardous to the environment or to human health if released into the environ-
ment. For this reason, Waste Electrical and Electronic Equipment (commonly 
known as WEEE) should never be disposed of in the public waste stream. The 

“Crossed-Out Waste Bin” label affixed to this product is a reminder to dispose of this product 
in accordance with local WEEE regulations.  If you have questions about the disposal pro-
cess, please contact Metrix Customer Services.

ENVIRONMENTAL INFORMATION
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