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HP-16 hard-supported balancer computer measurement system is 

suitable for the detection of unbalanced vibration signal of hard-

supported balancer. 

The electric measuring system is a special measuring instrument for 

computer-controlled hard-supported balancing machine. 

The system has the following functions: automatic sensitivity control, 

automatic storage of rotor data, direct reading of measurement data 

(size and angle position of unbalance), keyboard input of rotor data, 

selection of dynamic balance mode and static-couple balance mode, 

on-site calibration function, and SD card preservation of balance 

results. The system also has the function of monitoring whether the 

two sensor signal lines are normal or not to ensure the normal 

measurement process. 

  

      

1. overview: 

The electric measuring instrument is suitable for detecting 

unbalanced vibration signal of hard-supported balancer. 

The input of the electric measuring instrument is: 

A. The unbalanced vibrat ion signals of the two support ing 

surfaces of the rotor output by two sensors. 

B. A reference signal generator outputs a reference signal 

(sine wave or pulse) with exactly the same frequency as the 

rotor rotat ion. 

The output of the electric measuring instrument is as 

fol lows: 

A. The main display part shows the unbalanced weight 

and phase or stat ic couple unbalanced weight and phase on 

the calibrat ion radius of the two correction planes of the 

rotor respectively.  
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B. Balanced rotat ional speed of the rotor.  

The electronic measuring instrument adopts novel electr ic 

measuring circuit  and reasonable structure layout, uses 

single chip computer circuit  for high speed direct sampling 

calculat ion, and uses direct input and direct display for “a b 

c r1 r2” and support mode, which makes the operator see the 

working state of  the balancing machine at a glance. 

The conversion accuracy is much higher than the previous 

hardware conversion. Al l  l inear and digital integrated circuits 

are standard series of international universal packaging and 

sheet-mounted components, which brings convenience to 

maintenance and improves rel iabil i ty signif icant ly.  

The core circuit  of the electronic measuring instrument is 

32 bit  industrial single chip computer direct high-speed ful l-

wave sampling, digital software correlat ion function f i l tering, 

using opt imized and humanized measurement parameters, 

f i l tering and frequency tracking performance. The tracking 

range is wide, and the speed measurement can cover the 

exist ing mechanical rotat ion. The electric measuring 

instrument only uses one speed working range, which is 

convenient for users. Especial ly,  the automatic bandwidth 

switching circuit  is adopted, which reasonably solves the 

contradict ion between the quickness and stabi l i ty of the 

response of the electric measuring instrument, and makes 

the electric measuring instrument have excellent low-speed 

performance. The speed indication of this electr ic instrument 

is 60.9-99990 RPM. 

  

The electronic measurement system is a professional 

computer device for balancing machine measurement, which 

is special ly embodied in the fol lowing aspects:  
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The measurement data can be automatically memorized at 

a set speed. 

 

When the power is restarted, the instrument automatically 

enters the next measurement.  

 

After measuring and memorizing the unbalanced data, the 

parameters of a, b, c, r1 and r2 can be re-inputted, and the 

results can be calculated and displayed twice with the re-

inputted parameters. You can repeat the above again. 

 

You can press the "Sti l l  Couple" button to display the stat ic 

unbalance immediately.  

 

That is to say, i t  is al lowed to measure memory f irst,  and 

then set support ing parameters.  

  

  

2. The electric measuring instrument is suitable for the 

fol lowing working environments 

2.1 The temperature of surrounding medium is not higher 

than + 40 C and not lower than 0 C. 

2.2 Air humidity is not more than 85%(+25 C) 

2.3 The power supply voltage is ~220V+10%. 

2.4 Power supply frequency 50 Hz 

3. Main technical parameters 

3.1 Maximum error (+5%) 

3.2 Maximum phase angle error 5 degrees 

3.3 Maximum Error of Planar Operations (+3%) 

3.4 Radius Operation Maximum Error (+3%) 
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3.5 Range Maximum Error (+3%) 

3.6 The maximum error of tachometer indication is less than 

2%. 

3.7 Indicative values of TEST test instrument when dif ferent 

machines leave the factory:  

Self-checking speed: 600 rpm 

Left Quantity: g Left Phase: Degree 

Right Quant ity: Gram Right Phase: Degree 

Note: (1) The percentage errors of the above parameters are 

relat ive errors of ful l  magnitude; 

 (2) The above technical parameters are assessed according 

to the steps and methods prescribed by the test card of the 

electric measuring instrument.  

 (3) For self-examination, r1 = r2 = b = 100, a = c = 100. 

 (5) The self-test signal is only used to check whether the 

electric instrument is working properly, so it  can not be used 

to check the accuracy of the electric instrument. 

 (5) Fi l l  in the indicating value of the self-checking state 

instrument after debugging on site. 

  

4. Instructions for Use 

 

Hard-supported balancing machine has the characterist ics 

of a, b, c separation and permanent calibrat ion. I t  abandons 

a series of tedious steps such as compensation, separation 

and calibrat ion of soft-supported balancing machine, and 

greatly improves work eff iciency. 

 

Because the main technical index of the whole machine is 

the minimum remaining unbalance Umar, the reduction rate 

URR of unbalance is guaranteed by the coordinated 
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adjustment of sensors and electr ical measurement system. 

The fai lure and replacement of any l ink wil l  affect the 

accuracy of the whole machine to varying degrees, so it  

should be avoided that the whole machine can be adjusted 

casually without knowing the principle of the whole machine. 

Man-made faults caused by adjustable elements in the 

electric measuring instrument.  

 

In the input sett ings of r1, r2 and b in the operation 

parameters, the electric measuring instrument automatically 

avoids the posit ion of 0000. Otherwise, the three sets of 

data f l icker bit  by bit  and the electrical measurement system 

does not work.  

 

The electric measuring instrument is a precise measuring 

instrument. I t  should be operated by special personnel and 

checked regular ly. Operators should be trained 

professionally.  

  

5. Operat ional functions and instructions 

5.1 Functions and instructions of the operation panel (see 

f igure below, in order of keyboard operation) 
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(1) state " mode": the "support ing state" of the rotor, the key 

to select the relat ive posit ion of  the support ing surface and 

the correcting surface of the 

rotor.  

 

There are six kinds of 

dynamic balance correction 
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modes of two-plane separation and six other stat ic couple 

balance correction modes of 1, 2, 3, 4, 5 and 6 stat ic couple 

separation combined with stat ic couple function. Press" 

mode"   key in turn and observe the display panel unti l  the 

display f igure conforms to the actual load form of the rotor.  

 

Detai led i l lustrat ions of 12 correction methods are shown on 

the fol lowing page. 

 

(2) Static couple: the key to choose the correct way of stat ic 

couple imbalance. 

 

"Static couple" press “S/D” key     "bright", stat ic 

unbalance and couple unbalance correction mode. 

 

The "stat ic couple"  “S/D”key is pressed again and 

"extinguished" enters the dynamic equi l ibr ium state of two 

planes separat ion. 

  

Any dynamic unbalance can be corrected either by two-sided 

decomposition or by static couple decomposition. For the 

dynamic balance correction of some special rotors, the method of 

static couple decomposition is very convenient and reasonable. 

 

In the static couple decomposition, the machine can set a.b.c 

parameters according to the graph. a .c is the distance from left 

and right support to unbalanced correction plane, a+c equals the 

distance between two support planes, b is the distance between 

even unbalanced correction planes, r1 is the static unbalance 

correction radius, press "static couple" vigorously to make the 

"static couple" light on, and the "state" selection key press actual 
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uneven. Selection of the relationship between the balance 

correction surface and the support (general even imbalance 

correction is inside the support, at this time the "state" selection 

key can be selected to "1"), the indication value of the left table 

is static imbalance, and the indication value of the right table is 

right even imbalance. At this time, on the corresponding static 

imbalance correction surface, the correction of the left table 

finger can be made on the determined radius. On the right even 

imbalance correction plane, the even imbalance indicated by the 

right table is corrected on the determined radius, and the even 

imbalance indicated by the right table is corrected on the same 

correction radius on the left even imbalance correction plane, but 

the correction direction is opposite. 

   

(3) Number of separat ion posit ions a, b and c.  

 

"a" The number of locations of the distance from the 

correcting surface to the support ing surface or the distance 

from the stat ic imbalance correcting surface to the 

support ing surface is __________. 

 

"b" is the distance between the correction plane and the 

correction plane or the distance between the dual imbalance 

correction plane. Be careful ! No location of 0000 is al lowed. 

The electric measuring instrument wi l l  be f l ickering because 

the number is zero - automatically corresponding to the 

character change, wait ing for input parameters. 

 

"c" the number of locations from the correcting surface to the 

support ing surface or from the even unbalanced correcting 

surface to the support ing surface. 
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(4) r1 and r2 are about (1) the number of correction radius of 

correction surface. Be careful ! No location of 0000 is al lowed. 

The electric measuring instrument wi l l  be f l ickering because 

the number is zero - automatically corresponding to the 

character change, wait ing for input parameters. 

 

 

When sett ing the values of r1, r2, a, b and c by keyboard, 

press any key of  r1, r2, a, b and c, and f l icker the 

corresponding characters. After inputt ing the numeric value 

by pressing the numeric key, i t  delays a few seconds and 

automatical ly saves in memory. No data wi l l  be lost when 

power fai lure or shutdown occurs. 

 

The units of a, b, c, r1 and r2 are mil l imetres. 

 

Note: When input sett ing, i f  one of the parameters r1, r2 and 

b is set to 0000, the corresponding posit ion data bits wil l  

always f l icker and the electrical  measurement system wil l  

not work. 

 

Twelve correction methods (support state) and legends for 

sett ing a,  b,  c , r1  and r2:  
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(5) "+/-" is about (1) the accentuation and de-selection keys 

of the correction surface.  （①②  

 

"Weighting" means that the correction plane is l ight and 

needs to be corrected by weighting (welding, r iveting, 

bonding, etc.).  

 

"De-weighting"  means correcting the plane weight, which 

needs to be corrected by de-weighting (dri l l ing, grinding, 

mil l ing, etc.).  
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(6) 1, 2,. . .  9, 0, and. Digital input keys. 

 

When input a, b, c, r1, r2, read and save rotor data, etc. 

need digital input operat ion, i t  should be used together. 

 

(7) "Storage": Keep rotor data; "Extraction": Read the stored 

rotor data. 

 

Keyboard saves the rotor data as a rotor number 1 - 99. 

Press the save key, the display speed of the digital tube 

began to f l icker,  you can enter the rotor number to be saved, 

input, and then press the save key to save. 

 

Rotor data of rotor numbers 1 - 99 are read by keyboard. 

Press the read key, the start of the display speed f l ickers, 

you can enter the number of the rotor to read, the input is 

completed, and then press the read key to read. 

 

The "Storage" button is a mult i-function key. For other 

functions, see the relevant chapters. 

 

(8) Stabil i ty function selection key "stabi l i ty".  

 

When the accuracy of checking unbalance is very high, this 

function is activated. The display part indicates slower and 

the f luctuation of digital change is reduced to faci l i tate 

reading. 

 

When the measuring t ime of the electric measuring 

instrument exceeds 30 seconds, i t  wil l  automatically enter a 

stable state. After shutdown, i t  wil l  automatically exit  the 
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stable state.  

 

Manual ly press the "stabil i ty" button "stabil i ty" to show bright, 

indicat ing that the stabil i ty function works. The stabil izat ion 

t ime is displayed at the "r2" indicating posit ion for 8 seconds. 

(Stabi l izat ion t ime can be modif ied by digital keys. The 

allowable range is 3-75 seconds. The recommended sett ing 

is 10-20 seconds, which wil l  affect the correct display speed 

of the measured data. Press the "Storage" key after the 

modif ication is completed to store, or wait for 8 seconds to 

store automatically.  

 

Press the "stabil i ty" button again to "stabil i ty" to show that 

the stabil i ty function does not work. 

 

Note: When this key is pressed, i t  wil l  not work unti l  the 

stable t ime is up. This function is not used in general 

measurement.  

 

(9) Memory, memory function keys. "Memory" l ights up, 

representing the state of memory. 

 

On the right side of the panel, there is a single memory 

button, which has the same funct ion as the memory button 

on the keyboard. 

 

When the balance machine is used normally, you can wait 

for the reading to be stable, press this key, and the 

unbalanced data wil l  be memorized on the display digital 

table, and the measurement wi l l  stop working. Then stop and 

correct the unbalance. The electric measuring instrument 
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can automatical ly memorize at a set speed and drive the 

control system to shut down. 

 

Automatic memory at set speed: 

 

When the rotor works to the normal measuring speed, the 

electronic measuring instrument can automatical ly memorize 

the measuring data at this speed by cl icking the "storage" 

key, including the speed itself  at this t ime. When the power 

is restarted, the automatic memory function of the electr ic 

measuring instrument has been activated at this speed 

without affect ing any other operation. As long as the speed 

of balancing measurement is not changed, when the 

balancing machine is turned on again, the electronic 

measuring instrument wi l l  start the automatic memory 

function without manual operation of the "memory" button. 

 

Whether manual memory or automatic memory, the 

unbalanced data measured and memorized can be re-

inputted into the parameters of a, b, c, r1, r2 weighting and 

de-duplication mode of the rotor,  and then calculated and 

displayed with the re- inputted parameters.  

 

That is to say, in the state of memory, i t  is al lowed to 

measure and memorize f irst,  and then set the support ing 

parameters. 

 

(10) "Reset": The restart button of the computer software 

part is usual ly not used for normal operation. 

 

(11) Self-check button 
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In order to check whether the electric measuring instrument 

is normal when parking, press this key. At this t ime, the 

electric measuring instrument cuts off the external 

measuring signal and the reference signal, and generates an 

unbalanced signal from the inside of the electr ic measuring 

instrument into the reference and measurement channel, 

showing a pair of unbalanced quantit ies from the digital 

meter. The self- test signal of each balancer is the 

determined value. See the parameter table in Section 3.7.  

 

The self-test signal is only used to check whether the 
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electric instrument is working properly. I t  can not be used to 

check the accuracy of the electr ic instrument.  

 

(12) Record button. I f  the user needs to record the test 

results in writ ten form, after pressing the "Record" button, 

the test instrument records the measurement data at this 

t ime to the SD card (or TF card), so as to record or print the 

test report permanently. The printed example is shown in the 

right f igure. The l ight next to the card holder l ights up for 2 

seconds when writ ing data. 

 

(13) Display part of the tachometer. The middle four-digit  

table indicates the working speed of the workpiece on the 

balancing machine in units of rotat ion/minute. 

     

On the premise that the tachometer has normal and stable 

indicat ion, the circuit  starts to work normally (the tachometer 

is 600rpm when self-checking). 

 (14) The central top of the display part is indicated by the 

output level meter, which does not involve the operation 

process. 

 

(15) Imbalance Display Digital Table 

Two digital tables on the left  show (1) plane unbalance 

and its phase (angle). 

Two digital tables on the right show (2) plane unbalance 

and its phase (angle). 

 (16) Sensor Connection Monitoring Function 

Ten seconds after power-on (or press the reset key), there 

are digital "1" and "2" display on the left  and right sides of 

the display section. When the left  and right sensor 
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connection is short-circuit  or open, the corresponding 

number "1" or "2" wil l  be short of  strokes, and accompanied 

by the buzzer alarm sound. 

When the signal l ine is broken, the lower stroke is 

extinguished. 

When the signal l ine is short-circuited, the upper stroke is 

extinguished. 

 (17) Brief descript ion of keyboard definit ion: 

State: Select the support state corresponding to the actual 

rotor.  

Stat ic couple: Choose stat ic couple balance or dynamic 

balance mode. 

r1, r2, a, b, c: support parameter sett ing key. 

+/- Selection keys for weighting and de-weighting. 

0-9: Digital input key. 

 

Storage: Preserve current rotor data or other operational 

data.  

 

Extraction: Read the saved rotor data to the current 

operat ing interface. 

Stable: Stable reading. 

Memory: Memory reading, easy to parking weight. 

Reset: Software reset or hardware reset.  

Self- inspection: Internal inspection of electr ic measuring 

instrument.  

Record: Record the measurement results to SD card (or 

TF card).  

5.2 Functions and instructions for operating the rear panel 

(sketch) 

1 Power switch of electric measuring instrument. 
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2 FU1: 50Hz, 220V AC power fuse wire, core 0.75A. 

3 50Hz, 220V AC power supply access socket. 

4  Reference signal input socket (reference signal with 

exactly the same frequency as rotor rotat ion) 

5 Automatic parking memory function selection switch 

(some models do not have this function).  

6 “①”、“②”side sensors. 

   

6. Calibration of  the electric measuring instrument 

 

The electric measuring instrument has calibration function. In 

special cases, operators can calibrate themselves according to 

the content of this chapter. 

 

The electric measuring instrument has been permanently 

calibrated when the whole machine is qualified for commissioning 

and delivery to users. If the user considers it necessary to use 

this function to calibrate the balancer, please consult the 

manufacturer. 

 

Prior to the start of the host, key "F", "1", "2", "3" in turn can 

enter the calibration state. Press this button after the host starts 

and cannot enter the calibration state. 

 

The rotor before calibration does not need very high balancing 

accuracy, but under the conditions, it is better to carry out a 

rough balancing weight before calibration. It is easier to ensure 

the calibration accuracy. 

 

Before calibration, appropriate calibration mass blocks should be 

prepared according to rotor size and host specifications. If the 
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calibration mass is too small, the calibration accuracy will be 

affected, and if the calibration mass is too large, the unsafe 

factors will be produced. 

 

The weight of the calibrated mass block should be greater than 

the residual unbalance of the rotor, so as to ensure adequate 

calibration accuracy. 

 

By default, a calibration mass block of 100g plus 0 degrees is 

required for calibration. If the 100g calibration block is not used 

for calibration, the weight and installation angle of the calibrated 

mass block need to be input manually in the calibration process. 

 

6.1.1 Before entering the calibration state, set the sub-

parameters according to the following requirements: 

 

The rotor for calibration is specified as: 

 

Supporting state: 1 

Input a, b, c, r1, r2 according to the actual state of the rotor 

Weighting mode 

 

Double-sided Dynamic Balance 

 

The allowable weights of calibrated mass blocks are: 1g to 

99000g 

 

6.1.2 Calibration method: press "F.", "1", "2", "3" in turn, then 

"support state 1" display is extinguished, "support state 2" 

display flickers, and the electric measuring instrument enters the 

calibration state. 
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6.1.3 Start the balancing machine, the electric measuring 

instrument begins to measure the initial unbalance of the rotor, 

and the data is stabilized by pressing the'memory'key and then 

pressing the 'sto ' key. Then shut down. 

 

6.1.4 At this time, the electric measuring instrument only shows 

the size and angle of the label quantity (M1) which needs to be 

installed on the left side (initially set at 100g-0 degrees), but not 

on the right side (n). 

 

The calibration mass block (M1) is added on the left side. The 

size of the actual calibrated mass block (M1) is directly inputted 

with the keyboard, and the "angle" on the left side can be 

inputted by pressing "b" and then pressing the numeric key. If no 

new parameters are input, the quantity should be added 

according to the size and angle of the display of the electric 

measuring instrument. 

 

6.1.5 Start the balancing machine, the electric measuring 

instrument begins to re-measure the unbalance, the data is 

stable by pressing the'memory'key and then pressing the 'sto ' 

key. 

 

Shut down and remove the label M1 added on the left. 

 

6. 1. 6 At this time, the electric measuring instrument only shows 

the size and angle of the standard quantity (M2) on the right side 

(initially set at 100g-0 degrees), and no display on the left side 

(n). 
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The calibrated mass block (M2) is added on the right side. The 

keyboard is used to modify the number of grams of the actual 

calibrated mass block (M2), and the "angle" of the installation is 

modified by pressing ” c” key. 

 

6.1.7 Start the balancing machine, the electric measuring 

instrument begins to re-measure the unbalance, the data is 

stable by pressing the 'memory' key and then pressing the 'sto' 

key. The calibration is over. 

 

Shut down and remove the labeled M2 mounted on the left. 

6.1.8 Balancer can be measured normally with the parameters of 

this calibration. That is to say, the residual unbalance of the rotor 

can be measured by starting the balancer now. 

 

Customers can make a calibration rotor and do two positions with 

100 g increment in the zero phase of left and right sides, so that 

the calibration process does not need to input the calibration 

parameters to accelerate the calibration speed. 

 

6.1.9 In the downtime state, the key "F", "7", "8", "9" in turn can 

be restored to the original factory calibration data. 

  

 

6.1.10 Because of the non-linearity of the data of the whole 
measurement operation, too large initial amount is not conducive to the 
compensation operation with high accuracy. It is suggested that the 
compensation operation should minimize the initial unbalance. 
 
Led mode uses tachometer as mode indicator. Each time the 
tachometer enters the speed display, when there are compensation 
parameters, it provides 2S mode display time. If there is no mode, it 
directly enters the speed state. 
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7. Brief Introduction to the Principle of Electrical Measurement 

System 

7.1 Brief Introduction to the Principle of Electrical 

Measurement System 

Voltage stabilized power supply: 220 V AC supplied by 

transformer is converted into +15V and 5V DC for measuring 

system. 

CPU board: After the input reference signal is phase locked 

and frequency doubled, it provides tracking band-pass pulse and 

tachometer signal, and generates self-check signal. 

Pre-filter part: Pre-filter the support surface signals of (1) and 

(2) sensor inputs, and switch the measurement or self-test at the 

same time. 

The main filter part: the signal of the calibration radius of the 

first or second correction plane after pre-filtering and processing 

is sent to the computer part to realize high-speed sampling, 

correlation filtering, a, b, c, r1, R2 operation, bandwidth switching 

and memory functions. 

The adjustment of the matching of the two sensors is 

processed by computer software. 

  

7.2 Digital Table: 

Two digital tables on the left show (1) plane unbalance and its 

phase. 

Two digital tables on the right show (2) plane unbalance and its 

phase. 

The middle digital meter measures the rotational speed of the 

rotor in the unit of rotation/minute. 

 

8. Maintenance and maintenance 

Maintenance and maintenance of balance machine measurement 
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system is the key to ensure the balance machine works well. 

The electric measuring instrument should be placed in a 

ventilated, dry and clean room. There should be no strong 

electromagnetic interference nearby. The electric measuring 

instrument should be electrified 2-3 times a week by a special 

person under the condition of self-examination, 2-3 hours each 

time. When the electric measuring instrument is out of service, it 

should be covered with dust-proof cover and desiccant. The 

cover plate of the electric measuring instrument should be 

opened every 3-6 months to replace the desiccant. Each index 

should be checked according to the technical requirements of the 

electric instrument every 1-2 years, and the accuracy of the 

machine should be adjusted by mechanical and electrical 

coordination. 

 

Xuanhua Beilun Balancing Machinery Co Ltd 

Addr: Wanfeng Rd Dongmenwai Str. Xuanhua District Hebei Province Chi-
na 

Post code:075100 

E-mail: cdf@beilun.com.cn               

Tel: +86 313-3112400   

       +86 313 3175800 

Fax: +86 313 3175900 

 


