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Safety Precautions )

Prior to Use

This Instruction Manual describes details of DPM-750A Series Dynamic Strain Amplifier (hereinafter referred
to as the DPM-750A).

For safe use of the Amplifier, do not forget to read the "Safety Precautions" prior to use.

KYOWA ELECTRONC INSTRUMENTS CO., LTD. assumes ho Ilablllty for any damages resulting from the

_user's failure to comply with the safety precautions.

Safety Symbols

The following symbols are used in the DPM-750A to call operator's attention when operating the product.

GND Always connect to ground terminals with this symbol.

@ Indicates "Protective Ground Terminal." Always connect to ground before operating the
product.

For safety operation of the DPM-750A, the following "WARNING" and "CAUTION" symbols are used in
"Safety Precautions” of this Instruction Manual.

Safety Symbols used in the DPM-750A

\

Improper operation of the system may result in death or severe injury of the

/N WARNING | oorore

Improper cperation of the system may result in injury of the operator and
A CAUTION physical damage of the system.




/\ WARNING

Power Supply
To prevent a fire hazard, before connecting the AC power cable, be sure to confirm the local line volt-

age is matched with the operating voltage spegified for the DPM-750A.

Power Cable and Power Outlet
To prevent electric shack or fire hazards, use only the accessory 3P-2F conversion adapter and con-
nect only to a wall outlet provided with protective ground terminal. if a 3-prong power cord is used,
" use 3-prong wall outlet with protective ground terminal.
If extension cord with no protective ground conductar is used, protective operation may be disabled.
Do not forget to turn OFF the power before connecting the power cord to the DPM-750A and then,
connect the power plug to the power outlat.

Protective Ground
To prevent an eleciric shock hazard, be sure to ensure protective ground before turning ON the power.

If 3P-2P conversion adapter is used, be sure to ground the DPM-750A to the "GND" terminal.
If a 2P flat vinyl power cord is used, always ground with optional grounding conductor.

For Electrical Operator Safety
To prevent an electric shock hazard, besure to confirm safe protective ground before operating the
DPM-750A., if anything seems abnormal in the protective ground, fuse holders, etc., do not operate the

DPM-750A.

Fuse
To prevent a fire hazard, be sure to use a fuse providing the same rating {current, voltage, type} as
specified for the DPM-750A.
Po not use any fuse other than specified. Do not shortcircult the fuse holder.
When replacing the fuse, disconnect the AC power cable from the wall cutlet in advance.

Inflammable Gaseous Environment }
To prevent fire and explosion hazards, do not operate the DPM-750A where it is exposed to inflamma-

ble gases, inflammable vapors or inflammabie dust.

External Connection
To prevent an electric shock hazard, ensure the safe protective ground of all concerned instruments

and then, connect the DPM-750A to the measuring objects and external devices, PC, etc.

- iv_

Thank you for purchasing the DPM-750A series dynamic strain amplifier (hereinafter reérred to as the DPM-
750A). Read this instruction manual carefully, in order to make full use of the amplifier's high performance

capabilities.

Do not operate the amplifier in a manner other than instructed in this manual.

Preface

The DPM-750A series Dynamic Strain Amplifier is a
carrier type strain amplifier that incorporates an AC
bridge exciting power. When comipared to a BC type
strain amplifier, a carrier type amplifier generally
marks high stability, sensitivity and lower noise. In
addition to these, the DPM-750A series comes with
unigue features as follows.

® Little affected by inverter noise
Quputssignals with high S/N ratio even in meas-
urement environment where railroad vehicles or in-
verter motors are operating. '

® A digital panel meter and a bar-graph meter are
standard provision.

® Measuting parameters can be saved.
Measuring parameters used lastly are stored in an
internal nonvolatile memory when the amplifier is
switched off

& A dual cutput facility
Two output systems, independent from each cther,
are provided.

& A bridge check function
This function checks breaking of wires in the strain
gage bridge, and the panel meter indicates which
wires are broken.

® Built-in comparators
Two built-in comparators allow setting optional
signal levels.

Be sure to operate the amplifier in the correct manner
following the instruction manual. f you have ques-
tions, contact your KYOWA sales representative.

—_1—

Standard accessories

The DPM-750A comes with the following accesso-
ries. After unpacking, check to be sure that they are
included.

Mainframe ......c.oceeeeeeeeenen, b e
AC power cable .......cceceeieeern
Conversion plug, CM-32 ..
Qutput cable. ............
Shorteircuiting plate
Fuses, midget type (0.5 Aand 1 A)
Smalt screwdriver

Calibration sheet .
Warranty ..o
Instruction manual




Handling precautions

® Avoid synchronous connection of amplifi-
ers having different carrier frequencies,
Thé DPM-750A series amplifier can achieve
carrier synchronization through parallel con-
nection of OSC terminals. With a different car-
rier frequency, however, neither synchroniza-
tion nor correct amplifier operation is possible.

® Do NOT connect the amplifiers, whose SW1
switches are set to ON (INT) respectively.
When making synchronous connection of mul-
tiple channels, be sure to set SW1 switch to
ON (INT) on one channe! only, and ali other
channeis to OFF (AUTO).

® Perform balancing whenever the bridge
voltage has been changed.
If SW3 switch is turned from OFF (2 V) to ON
(0.5 V), and vice versa, the zero point may
shift.

® Do NOT switch the amplifier off immediate-
ly after adjustment or setting, but wait for
more than three seconds.
Adjusted values and set values are stored in the
nonvolatile memory. If the amplifier is switched
off immediately after values were entered, they
can not be memorized correctly.

# Pay attention to the setting position of the fine
balance key.
A voltage can remain even after batancing was
achieved if the position of the fine balance key
is improper. The key’s standard position is such
a position as enabling the indication of zero
when the range is set to OFF

® Avoid using in extremely high temperature en-
vironments.
The amplifier can perform to the specifications

within a temperature range of —10to +50°C.
Prepare a sunscreen when using it in direct sun-
light and keep it warm when using it outdoors
in a cold district.

® Avoid using in highly humid environments.
Use the amplifier under humidity below 85%RH.
Exposure to rain or highly humid environments
can cause internal trouble such as deterioration
of the insulation resistance.

® Avoid dusty environment.
Dust that entered the ampilifier deteriorates its
performance, Take care to keep the amplifier
from dust both during operation and storage.

® Be cautious about exposure to severe vibra-
tion.
The amplifier provides vibration resistance in
conformity with MIL-STD-810C and performs
against vibration as follows.

In X, Y and Z directions.....
frequency 10 to 500 Hz; acceleration 2 G
(19.6m/s%:
frequency 5 to 55 Hz; acceleration 3 G
(29.4mis*:
sweeping time, 15 minutes per cycie
—12 cycles

Exposure to vibration in excess of the above can
cause trouble or deterioration of the perform-
ance.

® Carefully handle the amplifier during opera-
tion on DC power.
If the input or output cable comes in contact
with the terminal of a battery, or if another in-
strument of PLUS grounding is used on a same
power line, unexpected trouble may occur.
See "2-2 Connection of power."

Prior to Reading the Instruction Manual

The following notations are used to exptain the manual.
® The basic method of operation is introduced first,
and the details of the functions are explained later.

® To express strain, “i0~° strain” or “um/m” is used
poputarly. This manual uses "ue" relating to the
“on-pansl indications, and "10- strain” when refer-

ring to strain in general.

¢ The words suffixed by “*” are explained in the

glossary at the end of the volume.

& The value converted in an Sl unit is given in paren-
theses after each conventional expression of a unit.

| System configuration

Shown below is a general system configuration for measurement of dynamic strains.

Detectors Recorders Data Processing System
Bridge Box
Strain Gage r———)
E__: \B\g\g ﬂ'. - Electromagnetic Oscillograph
- RAMS
Load Cell
o0 MmO
Pressure Transducer Le
~ Gm)
&l o= — = (Siav]
IF 5 ke
= :
Displacement Transducer
KEY LOCK
T —— @ Fower |
Others STRAIN AMPLIFIER
DPM-751A
O T

The dynamic strain amplifier DPM-750Aseries adopts
the system configuration shown above, whereby its
input terminal connects with a strain gage transducer
or a strain gage. For connection of the latter, a bridge
box is used generally.

The strain amplifier amplifies minute voltage signals
sensed by a strain gage, and provides an output of
several volts after amplification in general cases. This
allows connection of the amplifier directly to a record-
er or a voltmeter.

.—3_

To measure the magnitude of a strain converted in
electric signals, a calibration signalis used. The am-
plifier uses a calibration signal that has been certi-
fied through a standardizing equipment KYOWA
maintains. :

For how to use strain gages or how fo obtain their
applications, refer to the appendix at the end of this
volume or ‘“Instruction: Manual—KYOWA Strain
Gages."




= Parts and functions

1-1 Front panel

| o]
ORKYOWA" ",

INT

JHAEEA o
DOCEIOERRO 5 ‘

@ec

e&— & '

—— (e B
STRAIN AMPLIFIER
DPM-751A
O

) Internal indicator
@ Panel meter .......
@@ Bargraph meter.

Hlluminates when the amplifier is the source of a carrier frequency.

... Indicates an output voltage from QUTPUT A in digital form.

indicates an output voltage from OUTPUT A by the length of a bar.

One LED segment corresponds to about 1V.

@ Meter mode selection Key ....c.ccvreeeeneee. Used to select a meter mode from three—DC, AC and PH. (page 11)
' The LED on a mode illuminates when selected.

“DC" mode is activated when the power is turned [ON].

(& Batance Key. ..o veiivvennen s, Executes balancing when pushed two times within 0.5 seconds. (page
10)
Checks wire breaking of the bridge when held down one time.

(® Fine balance KoY .......ceaioneniint Used to achieve fine balancing after rough balancing was executed.
(page 17)

@ Range selection keys, € P.................. Changes a range when pushed. (pages 11 and 18)

4 changes a range to a smaller one; and P, to a larger one. The
' Range LED turns on when selected.

@® Vernier keys, [+] [—] i Adjust voltages output from OUTPUT A and QUTPUT B when pushed.
(pages 12 and 18)
[+] key Increases a voltage, and [—] decreases it.

() Zero point trimmer on OUTPUT B......... Used to move the zero point on OUTRUT B. (page 17)

Span trimmer on OUTPUT B .......... ... Used to adjust an output voltage on OUTPUT B. {page 15)

@) Low-pass filter selection keys, €4 » ... Used to select a cutoff frequency of the low-pass filter. 4 key goes
to a smaller frequency, and < key goes to a larger frequency. The
LED ifluminates on a selected frequency. (page 20) '

@ Calibratorfcomparator setter ... Used to set a calibration value or a comparator value using a four-
digit number. {pages 11, 12 and 13} '
(13 Calibration Key ......uveimineseerimmnnnnienns Enters a calibration vaiue in OUTPUT A or QUTPUT B. When pushed

up, itenters & [+ (plus)] value, and when pushed down, & [ (minus)]
value, (page 21)

.._4_.

]

S
Key-lock/comparator mode key .............. Locks the keys or sets a comparator mode when pushed up. (page
22)
(i Power switch Switches power {ON] when pushed. One more push switches power
[OFF}. (page 9}
Comparator MONIOL ... Blinks in response to the two kinds of comparator ouiputs. (page 23)
1-2 Rear panel
<]
D €]
DQUTFUT A
() 3
-]
-@ Input connector Connects with a strain gage transducer or a bridge box. (pages 8
and 15)

(2 Qutput connectors—OUTPUT A and OUTPUT B ...

Provide output signals. Connect with a recorder or a voitmeter. (pages
9 and 15}

@ Synchronous signal inputioutput terminals ..........

Used for synchronous operation of mutltiple units through paralle!
connection of {+] and [CON]. (page 24)

@ Synchronous signal selection switches . Used to set the oscillator io AUTO INT and to select a bridge voltage.
Using SW1, select AUTO INT. Set SW1 to ON, and INT will be acti-
vated compulsively. When using multipie units of DPM series dy-
namic strain amplifier in parallel connection, set SW1 to ON onone
unit only. (page 24)

Select a bridge voltage using SW3. Set SW3 to ON to select 0.5V,
and to OFF to seiect 2V.

(&) COM terminal.. . It is connected internally to the common electric potential of the
. circuitry. (page 25)
® GND terminal.....oemrinrenc e Grounding terminal. (page 6)

(@ Centralized connector Connects with power normally. When the amplifiers are fllouserf in
the curr/ing case, it enables to connect them with certain contro!

signals. (Pages 25 and 31)
_5_-




» Preparation

This chapter intreduces how to use a single unit of amplifier. ‘ )
For how to use multiple units (channels) housed in the exclusive carrying case, also read [556 Exclusive carei

Ying case].

21 How to set up inputioutput insfrument s

Connect input and output instruments and power fo
the amplifier The output lingtrument can be omitted
in some cases.
(1) Input
Prepare a strain gage or a strain gage transducer.
When using a strain gage, also prepare a bridge
box by referring to [6~1 Bridge box].
For connecting the input instrument, refer to [3-1
Connection of input].

{2) Output
Prepare a recorder or a voltmeter, which is neces-
sary to read amplified signals.
The amplifier is provided with a digitai panel meter,
which lets you monitar its output, )
Connect the output jrSfrument to the ampiifier
using the output cable, an accessory.

2.2 Connection of power

AC or DC power is required. In either case, make sure
of a power voltage prior to connection.

(1) AC power
Using the accessory power cable, connect the am-
plifier to an AG power outlet 100 VAG {as shown at
right):

Caution

Ground the middle prong of the three-prong
plug without fail

{2) DC power
A DG power in a voltage range of 10.5V 1o 15V, or
a battery is connectable.
A DC power cable is not attached to the amplifier.
Therefore prepare a connector plug (HIROSE ELEC-
TRIC's $-1260-C or the equivalent and use it as
shown at right.
For connection to the centralized connector, refer
to [4-15 Appilications of the centralized connec-
torl. ‘

m
]
o"::‘@

AC Qutlet

EaTnh

BPH-TTA
[a]

(3} Grounding )

Be sure to carry out correct grounding, in order
to prevent accidents and assure the safety of the
operator.

When using AC power, connect the amplifier to
a power source using the accessory AC power ca-
ble (3-prong). The grounding wiil then be carried
out automatically.

-

Caution

When using the accessory 3-prong to Z-ﬁrong
conversion adaptor (NEMA plug), be sure to
ground its earth terminal {green in color).

e | = Line
e N = Neutral
¢ £ = Earth

2-3 Initial setting

Set SW3 switch provided on the rear to OFF

SWH1 can be set to either ON or OFF. For convenience,
it is set to OFF at this time.

Note however that SW1 is not necessarily set to OFF
when ¢perating multiple units at a time. For this refer
to [4-14 Carrier synchronization).

[

Dip Switch




» Basic operation

The method of basic operation is as follows.

If this is the first time that you use a KYOWA’s
amplifier, proceed with the operation examples
given below. If you have already used it, you may
not read all through.

The instructions given in this chapter is related to
the usage of a single unit. For cperation of multiple
channels using the exclusive carrying case, refer to
[5-5 Exclusive carrying case].

31 Connection of input

Connect a strain gage (via a bridge box) or a strain
gage transducer to the amplifier’s input connector,

if oneend of the connection cable of a strain gage
transducer is formed by a 7-pin plug (a TAJIMI MUSEN
product), insert it into the input connector directly as
shown at right.

If the connection cable of a strain-yage transducer
comes without a plug on its end, or if a strain gage
is to be connected directly, either of the following two
methods can be used.

In one method, connection is made via a bridge box.
See [5-1 Bridge box].

In the other method, the leadwires of a sensor are con-
nected to a plug in advance, then the plug is connected
to the amplifer's input connector. Use a plug whose
specifications conform with PRC03-12A10-7M10, a
product of TAJIMI MUSEN.

For connection of a strain gage, a bridge box can be
conveniently used.

When connecting the
cable. hold the plug and
push Jt in the jack.

Bridge Box or

J—— Strain Gage

Transducer

When disconnecting, pull
the plug toward you.

Transducer Case

Shietd

o m—————
o o
X
-]
[

(Apptied
Voltage)

Tajiml Plug
(PRC03 =124 =18 =Tht - 10)

3-2 Connection of output

The amplifier provides two output systems—OUTPUT
A and CUTPUT B,

These systems are independent of each other. There-
fore, two external ins‘t‘mmentg ¢an be connected at a
time.

The both output terminals accept a BNC plug.

Use the accessory output cable to connect an exter-
pal irstrumest . The output impedance* is rated at
about 20 on either terminal.

Setan externaf]ng-%rame,{ ‘that can measure DC voli-
ages.

[
@—b BNC Connctor
@

Connect a recorder or voltmeter.

ox

(Kb

Connect the red <lip fo the (4) side
of recorder.

o = =

Connect the black clip o the (-) side
° of recorder.

3-3 Switching power ON and OFF

Switching power ON and OFF is most important. So
read the following instructions carefully.

334 Switching power ON

Prior to switching power ON, make sure the input con-
nector and power are correctly connected.

About connection of these, read the following:

KEY LOCK
6 POWER %

STRAIN AMPLIFIER

{21 Setting up inputioutput ingtramentsd, DPM-751A
{31 Connection of input], and

{32 Connection of output]. o]

At this time, all LEDs except the LEDs on the bargraph

meter illuminate for about five seconds. Subsequent- POWER Switch

ly, the following conditions are effected.

Pane! meter ... llluminates in green. The indication can vary according to the actual state.

Bar-graph meter........... LEDs illuminate in an approximately same range as the indication on the panel meter.

Meter mode ... Goes to [DC] mode all the time.
Range ......... Is set to the internal memory vaiue.
Low-pass filter ...... .... Is set to the internal memory value.
Caution
1f =+~ - | should appear after illumination of all LEDs, it is the indication of abnormality that has oceurred

to the control program. If such is the case, contact KYOWA or our representative.




3-2-2 Switching power OFF
Push the power switch. All displays will then go out.
Al this time, the following measuring parameters are
maintained by the memory.

Balancing parameter

Range parameter

Vernier parameter

Low-pass filter parameter

Gomparator parameter

— Caution

The DPM-750A series dynamic strain amplifier
maintains all measuring parameters in its inter-
nal nonvolatile memory all the time.
However, saving of parameters can fail if the
power is switched off immediately foliowing
their renewal.

To prevent it, be sure to switch the power off
more than three seconds after parameters were
modified or renewed.

3-4 Basic balancing

The amplifier performs balancing completely electron-
ically.

Make sure that incoming signals are connected, then
push the balance key two times within 0.5 seconds.
Balancing will then be carried out irrespective of the
setting conditions of other parameters such as Range.
After balancing is executed by pushing the balance
key, the panel meter will not necessarily read exactly
0 but several millivolts that remain. In this case, carry
out fine balancing using the fine balance key provid-
ed immediately above the balance key.

Turn the fine balance key using the accessory small
screwdriver. A clockwise turn increases the reading,
and a counterclockwise turn decreases it.

&

METER MODE
4RANGE»
700 fzo0fs00 [ 1
pe
2K ) 5K 110K JOFF Balance Key
—VERN+
OUTPUT B _SVERN®

3-5 Setting measuring parameters

Setting a proper range and calibration value is very important for strain measuring. When compared to the two

parameters, other parameters are not important.

3-5-1 Setting a range

It is necessary to set a measuring range properly to
assure the correct strain measuring. introduced here
is the basic method of selecting a range. For the de-
tails, refer to [4-8 Ranges).

First estimate the magnitude of a strain to be
measured.

With a strain-gage transducer, devise the smallest pos-
sible range value from its rated output, The rated out-
put of a transducer Is found in its calibration sheet.
When once the proper value of a range has been de-
vised, also take a specific measuring condition into
account, and thus set an optimum measuring range.
With a strain gage, estimate the magnitude of a strain
with due regard to the material and construction of
a measuring object. Then set a range depending on
the estimate. By way of exampie, we select a range

of 8Kk (5000) e here.

3-5-2 Setting a calibration value

When measuring signals incoming from strain gage
transducer, set a calibration vaiue that meets its rated
output.

When measuring signals incoming from a strain gage,
its strain output should be grasped in advance. Where
repeated loading is allowed, apply a load to it, discover
its output then set a value that meets the output.
By way of example, we set 5000 e same as the range.

3-5-3 Setting a meter mede

Set a meter mode to DC. This mode is automatically
activated by switching the amplifier ON.

DG voitage cannot be monitored with a mode other
than DC.

[ oc I ac J[PH]

METER MODE ﬁ ﬁ

OUTFUT B

& ©

100 f2o0fs00f 1x a
2K | 5k Jiok JorF

4RANGE)
pe

~VERN+

ZERO SPAN o

4 LPF. >

)

Range Selection
Keys

3 i3 89
[ roo ]y 30 Jif 10 ]

7

QA

I CAL uE

LPF. »

SET mV

=

& =1,
KEY LOCK
Catibration
6 POWER Execute Switch
[
@QQQQQQQQOl
o

CIErNg @

<Rm

Meter Mode Sefection
ME Ke

METER MODE

OUTPUT B — VERN+
® &
ZERD  SPAN  mwm e

1002008500 f 1K a
2K ] 5K 10K JOFF

-SBAL




3.5.4 Setting the low-pass filter

The iow-pass filter is used to set limits to the frequen-
cy range of outgoing signals normaily. As a routine,
however, set the filter to “F” (pass), thereby inactivat-
ing the filtering function.

For the details, refer to [4410 Low-pass filter] and [8-2
Low-pass filter characteristics].

3-5-5 Setting the vemier

Using the vernier, adjust OUTPUT A which is availa-

ble when a calibration signal is entered.

By way of example, we adjust QUTPUT A o 2.000V

as follows.

(1) Push the balance key two times within 0.5 sec-
onds. The panel meter reads a voltage of OUTPUT
A_ This reading is approximately OV.

{2) Using the fine balance key, obtain a reading of ex-
actly 0. :

{3) Push the balance key up and let it stay in that po-
sition.

{4) While holding the balance key In the up position,
push [+] VERN key if the panel meter reads a value
below 2.000V, or push [—] VERN key if the panel
meter reads a larger value.

A continuous push of {+] or [~] VERN key will
effect a sharp increase or decrease in the read-
ing. To achieve fine adjustment, immediately re-
move the finger from either key.

For details, see [4-9 Vemier].
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36 How to monitor the output

Different methods will be used to monitor CUTPUT A and OUTPUT B.

361 How to monitor OUTPUT A

Observe the reading on an external instrument con-
nected to QUTPUT A. (We call this instrument an “out-
put instrument hereafter)

Approximately 0 V will read where the calibration
key is not operated.

Push the calibration key into the up position, then con-
firm a reading of approximately 2.000V on the output
instrument connected to OUTPUT A

Caution
The indication on the panel meter may not nec-
essarily agree with the reading on an output in-
strument connected to OUTPUT A.

This is because the instruments have thelr
respective reading error.
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3-6-2 How to monitor OUTPUT B

OUTPUT B presents an output that comes through the

span adjusting device and the zero adjusting device.

Using OUTPUT B ZERO trimmer and QUTPUT B SPAN

trimmer, adjust the zero point and an output voltage

respectively as instructed below.

(1) Turn OUTPUT B SPAN trimmer to the clockwise
turning end, using the accessory screwdriver.

(2) Turn OUTPUT B ZERO trimmer using the small
screwdriver, and thereby read OV on an output in-
strument while holding the calibration key in the
up position.

{3) Hold the calibration key in the up position.

{4 Turn QUTPUT B SPAN trimmer, and thereby read
2.000V on an output instrument.

Rernove the finger from the calibration key.

(5} If the zero point should shift after adjustment us-
ing OUTPUT B SPAN trimmer, carry out (2) and (4)
processes again.

Then, the two different instruments' respective
outputs are set to an approximately same con-
ditions. '

OUTPUT B ZERO Trimmer

OUTPUT 8 SPAN Trimmer
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H-_ o 4 LPF_ b

Calibration Key




3-7 Let’s actually operate the amplifier

So far, general settings have been completed. Let’'s now operate the amplifier actually, using different measuring

parameters case by case.

(1) Vary the input to the amplifier.
If the connected sensor is a strain gage, give a
force to it.
If the connected sensor is a strain gage transducer,
vary its output somehow. )
While giving varied inputs to the amplifier, observe
its output voltages on the amplifier's panel meter
or on the connected output instrument.
Confirm varied outputs from the amplifier. Also
confirm varied indications on the bar-graph meter.
Roughly grasp variations in output against varied
inputs.
Because the range has been set to 5k (6000} ue,
variations in output may be small.
If such is the case, change the range to 2kue or
1kue 50 that the amplifier's sensitivity increases.
Set the calibration value setter to a same value as
the range.

(2) L.et’'s measure the amount of a strain.

Push the calibration key into the up position. A
positive calibration value will then appear in the
output.

Compare this voltage with the voltage gained
against a varied input given as above.

You will then find an approximate amount of the
strain that occurred, using the following equation.

Amount of strain [107® strain] =
Voltage [V} against varied input
Output voltage [V} when calibrated X CALvalue
Change some of the foregoing parameters, then take
exercise. .

4- Functions

This chapter aims to introduce all the amplifier functions in detail as well as the advanced usage.

41 Input

This amplifier is designed exclusively for measuring
strains. The connectable sensors are as follows.

o Strain gage bridge box
It is better not to connect a strain gage alone to
the input terminal normally. Purchase and use a
bridge box together. For how to use a bridge box,
refer to [5<1 Bridge box).

# Strain gage transducer
For how to connect a strain gage transducer, refer
to [31 Connection of input].

Caution
Avoid using Instruments or sensors other than
the above, or else the amplifier will not function
properly. Also avoid connecting one input to
mutiple DPM-750A units, or else the amplifier
will get out of order,

There is no limit to a maximum strain to be input
whilst the amplifier operates normally in a range up to
approximately 7500 wm/m at a bridge voltage of 2 V;
and up to 300000 pm/m at a bridge voltage of 0.5 V.
(Refer to Table 4-1.)

When using a bridge box, be sure also to use shielg-
ed cables to connect strain gages to the amplifier,
in order to reduce induction noise. If a parallel viny!
cable is used, the performance of the amplifier can-
not be guaranteed.

Where a large amount of strain is input or a range
value is too small, the indication will blink on the
panel meter. If it occurrad, increase the range value
till the indication stops blinking.

42 Qutput

The amplifier is provided with two independent out-
put systems. The two output terminals can be con-
nected to two different external instruments including
recorders.

Even if one output system should get out of order,
it does not affect the other.

4-2-1 Voitage output

Both OUTPUT A and B enable an output of over £5V
against a load of over 6kQ. The output levels and zero
points of OUTPUT A and B can be adjusted using the
vernier key and the fine balance key, respectively.
These adjusting devices increase the value when
turned clockwise, and decrease the value when
turned counterclockwise.

4-2-2 Current output

Both OUTPUT A and B can output +10mA peak, mini-
mum, against a 302 load. How to adjust these cur-
rent outputs is same as voltage outputs.

Caution
Itis impossible to get current outputs from both
QUTPUT A and B at the same time,

Be sure to set either OUTPUT A or B to the voit-
age output mode.




4-3 Preheating

When once the amplifier has been switched on, it will
be ready for operation immediately. Note however that
the internal electrical parts and semiconductors can-
not acquire the thermal stability immediately after
switching the power on. Unless the carrier wave 0s-
cillation circuit, especially, reaches the thermal sta-
bility, a change in the sensitivity™ or a drift of the zero

point can be caused. .

it is, therefore, necessary to preheat the amplifier for

about 10 to 15 minutes before starting operation.

Especially when microstrains of several 100 um/m
"are 1o be measured or when measuring is to extend

over a long time, carry out preheating for about 30 to

60 minutes.

4-4 Checking the bridge

The amplifier is provided with a bridge-checking func-
tion. This function is used to check cable breaking
on the whole input system, including the input cable
and connector.

The results of a check is indicated on the panel meter.
This indication Is mainiained while pushing the
balance key.

If an indication other than Good appears, check and
remove the cause from the input system, including
the wiring to and from the sensor.

Otherwise, a correct measurement cannot be carried
out.

To remove the cause, act as follows. First, switch the
power [OFF], then remove the sensor cable from the
input connector. After that, carry out a check on cable
breaking.

Caution

Before attempting to remove the cause, be sure
to switch the amplifier off.

As a matter of convenience, the wirings to the bridge
aré named as shown in the figure at the upper right.
If error is found on Wiring A through the bridge check
function, £ -3 will appear on the panel meter.
Even if error exists on two wirings, the name of only
one wiring will be shown. Therefore, proceed with
checking wirings one after another as follows.

To begin with, check the wiring whose name is on the
monitor meter, then remove the cause.

After that, push the bafance key again, and the error
indication will then disappear if there is no more error.
If another or other wirings are in error, the name of
the next wiring will be shown by £r -, Er-c, orE- -4,
one each at a time.

Check the sensor and the indicated wiring to the
sensor, then remove the cause of error one by one
so that no eror indication will appear finally.

For the relation between locations of error and error
indications, refer to [81 Bridge check function and
result indications].

The results of a bridge check is available as bridge
status signals at the converging connector on the rear
panel. For more details, read [415 Applications of the
convarging connector).

Caution
The indication of £ -¢ appearing on the panel
meter reflects a malfunction of the check cir-
cuit itself, At this time, contact KYOWA or our
representative.

4.5 Balancing

Both resistive and capacitive unbalance signal
components* exist on a strain gage bridge. These un-
balance components shouid be removed through
balancing, in order to achieve high quality measure-
ment.

4-5-1 Balancing range

Resistive unbalance can be reduced to 2%, ie.
+10000 pm/m. Capacitive unbalance can be ad-
justed up to 2000 pF.

Resistive balancing is carried out using a single
switch.

Capacitive unbatance is cancelled all the time by the
internal compensation circuit.

4-5-2 Balancing

To begin with, select the DC meter mode by pushing
the balance key two times within 0.5 seconds. This
is all you have to do to execute balancing.

The panel meter lets you know if or not balancing has
been carried out correctly. The meter indication of

approximately 0 (zero) reflects correct balancing. An
indicated value within a range of +20mV can be
taken as normal.

If the panel meter indication should blink or a large
value should appear, it is the indication of some arror.
Should it happen, discover the cause by referring to
[6-2 Initial balancing is impossible].

Balancing can also be carried out using an external
signal. For this, refer to [4-16 Remote control].

— Notes

® Selection of a meter mode other than “DC”
allows balancing.

® The GPU controls balancing to minimize re-
maining volts,
If one time of balancing is not enough, repeat
balancing a few times. In that case, one time
of balancing may require up to 3 seconds, but
this does not reflect any error.

4.6 Moving the zero point

The zero points of OUTPUT A and B can be removed. -
This function can be conveniently used to move the
base line of an external instrument.

Different methods and moving ranges are used on
QUTPUT A and B.

OUTPUT A: +0.1V or more. Use the fine balance key.

OUTPUT B: £0.1V or more. In addition, +30mV or
more (this oniy on OUTPUT B). Use the
fine balance key or the OUTPUT B ZERO
point adjustor.

Selection of the “DC” meter mode lets you observe
the OUTPUT A ZERO point on the panel meter.

— Notes

® OUTPUT B ZERO point can be removed us-
ing either fine balance key or QUTPUT B
ZERO point adjustor. But, use of the fine
balance key affects hoth QUTPUT A and B.

® Therefore, first move OUTPUT A ZERO point
using the fine balance key. After that, move
QUTPUT B ZERO point using OUTPUT B
ZERO point adjustor.




47 Meter modes

The panel meter lets you monitor OQUTPUT A. Also on
the panel meter, you select a suitable mode using the
meter mode selection key. Three monitor modes are
provided. They are DG, AG and PH modes.

* DC mode
The DC mode presents all signal components in-
cluding DG components.
Use this mode for operation of the balance key or
the calibration key.

® AC mode
The AC mode presents only AC signal components

after removal of DG components. In other words, the
mode presents the variations contained in strain
signals. .

*PH mode
The PH mode presents the absolute peak value of
a signal, positive or negative. This mode always
presents a peak value detected. So a peak value is
held untit it is replaced by a larger value.
To cancel a value which is being held, activate the
DC mode once, then switch it to the PH mode again.

4-8 Range

Selection of the largest range of 10kue lets you cover
all measuring ranges.

With this range, however, a maximum output s rated
at as small as 20mV or thereabout against a strain
input of 100x10~% This means poor precision of
measuring.

By contrast, a small range causes saturation against
a large strain input.

Accordingly, a range should be so selected as to mest
the amount of a strain to be measured.

The amplifier provides eight ranges in all. They are
100, 200, 500, 1k (1000}, 2k (2000}, 5k (5000}, 10k (10000}
pe, and OFF

The smaller a range is selected, the larger a gain be-
comes, resulting in larger noise,

If the range is set to [CFF), neither a calibration value
nor a strain signal output is available.

To select a range, use the range selection keys, 4 and
|

An output voitage of approximately 2V is obtained
against a strain input of the range value, provided that
VERNIER is set to its maxlmum and the bridge is
excited by 2V,

Referto [4-9 Vernier] for its details. How to select the
range suitable for a sensor in use is introduced below.
For reference, the relation between range values and
strain magnitudes is shown in Table 4.9,

Note

The range Is interlocked with the vernier. So you
can select an optimum range using the vernier

alone.

100 F200 Fs500 ] 1K
it
2x | 5k J10K JOFF

"puTPUT B ~VERN+
— ~ Y~

Even if the calibration sheet of a strain gage transducer
does not introduce its strain outplut, a strain output
can be calculated as follows.

Convert a rated output into WA unit, then multiply it
by 2 to obtain the strain output,

Example
Here, select the optimum range for a strain gage
transducer, whose output is rated at 1.567 mvi/V,
1567 uV/V is obtained by converting the rated output
into pVAV. Then, convert it into strain by the following
expression,

1567 x 2 = 3134 (um/m)
Therefore, select a range of 5k (5000) pe.
When using & strain gage transducer with less than
half of its rated capagity, it is preferable to double the
sensitivity from a viewpoint of reduction in noise.

Example

Select the optimum range for a strain gage transducer,
whose rated output is 1.567 mV/V and gage factor is
2.00, when using it at 20% of its rated output, 20% of
the rated output means 528.4 wm/m. Therefore, select

a range of 1k (1600) pe.

Reference

Where the range is set to 5k (5000) pe, VERN to its
maximum and bridge voltage to 2 V, a voltage of
about 2 V is available at CUTPUT A against an input
of 5000 um/m, equal to the range.
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Table 41 Range values and strain magnitudes

"Calibration values and measurable strain magnitudes

Range | Vernier Bridge voitage: 2V

Bridge voltage: 0.5V

(pe€) (VERN)

4-8-1 When using a sirain gage

Select an optimum range for a strain gage as follows.

(1) Estimate the amount of & strain to be measured.

(2} Select a range which is larger but nearest o the
estimated amount of a strain. The value of a range
means the amount of a strain.

(3) Continuously push [+] VERN key to turn VERNI-
ER into its maxirmum.

4-8-2 When using a strain-gage transducer

A strain-gage transducer has a fixed rated output,
which is expressed in the unit of mVA/L It then indicates
an output voltage per volt of bridge excitation power
against a rated capacity.

A KYOWA strain gage transducer comes with a
calibration sheet stating its strain output. Select a
range which is smaller and nearest to this strain output.

—18—

- Measuring range CAL Measuring range CAL

{x10~ (u€) (x10~9) )
100 MAX 1 to 250 1to 250 4 to 1000 4 to 1000
MIN Approx. 3 to 750 3 to 750 Approx. 12 to 3000 12 to 3000
200 MAX 2 to 500 2 .to 500 8 to 2000 8 to 2000
MIN Approx, B to 1500 6.to 1500 Approx. 24 to 6000 24 t0 6000
500 MAX . 510 1250 5 to 1250 20 to 5000 20 to 5000
MIN | Approx. 15 to 3750 15 to 3750 Approx. .60 to 15000 60 {o 9998
" MAX 10 t0 2500 - 10 to 2500 40 to 10000 40 to 9999
MIN Approx. 30 to 7500 30 to 7500 Approx. 120 to 30000 120 1o 8999
2K MAX 20 to 5000 20 to 5000 80 to 20000 80 to 9993
MIN Approx. 60 tc 1500 60 to 8999 Approx. 240 to 60000 240 to 9999
ok MAX 50 to 12500 50 to 9998 200 to 50000 200 to 9999
MIN Approx. 150 to 37500 150 to 9999 Approx. 600 to 150000 600 to 9999
10K MAX 100 to 25000 100 to 8999 400 to 100000 400 to 9999

MIN Approx. 300 to 75000

300 to 9999 Approx. 1200 to 300000 | 1200 to 9993

NOTE: Typical calibration values are shown.




4.9 VERNIER (VERN)

The VERNIER supplements the function of a range
for OUTPUTs A and B. Vernier adjustable range is 1

to 1/2.5. If an attempt is made to adjust a range ex~
ceedingly, a range itself is switched to another auto-
matically. This means that the operation of VERNIER
alone enables an approximately continuous change
of the sensitivity from minimum to maximum. To in-
crease the sensitivity, push [+] VERNIER key; and to
decrease, push [-] VERNIER key.

To operate VERNIER keys, first set a certain value to
the calibration value setter in advance. Subsequent-
iy, operate the keys while holding the calibration key
in the up or down position, and watching panel meter
indications. .

VERNIER provides four working speeds according to
how [+] or [-] key is pushed. An immediate removal
of the finger from either key changes the sensitivity
by approximately 1mv.

The longer time the key is pushed, the faster it
changes the sensitivity. If VERNIER is working fast,
you cannot read panel meter indications.

In order to set the sensitivity to an optimum value,
remove the finger from the key for once, then push
either [+] or ]—1 key shortly, and thus carry out fine
adjustment.

Example

Where the range is set to 1k (1000) ue, and the calibra-

tion setter to 2000u€, respctively, push the calibration

key, the panel meter then reads 1.260 V. How to set
this reading to 2.000 V is described.

(1) Push and keep the calibration key in the up
position.

(2) Push [+] VERNIER key. Suppose that a continu-
ous push for about 6 seconds has resulted in a
reading of 2.025 V on the panei meter.

{3) This reading is too large. So push VERNIER [-]
key to read approximately 2.000V. Lastly, push [+]
andior [—] key for a short time and thus obtain a
reading of 2.000V.

Caution

. If VERNIER is adjusted to the full extent, the
zero point may shift by 10 mV or thereabouts.
If it should happen and if necessary, adjust the
zero point again using the fine balance key.

410 Low-pass filter

The amplifier incorporates a low-pass filter of the
amplutude flat characteristic (i.e. secondary Butter-
worth characteristric).

Five cut-off frequencies are provided, including 10,30,
100, 300 and 1kHz, in addition to [F], flat.

At the goint of a cut-off frequency selected, the am-
plitude is attenuated by about 70%, and the phase
is delayed by 90 degrees against the flat region.

The cut-off characteristic is rated at — 12dB/Oct. This
means that the amplitude attenuates to one fourth
when a frequency is doubled in the cut-off region in
excess of a cut-off frequency.

The low-pass filter plays the following roles.

- (1) Removes the unnecessary high-frequency compo-

nents from a strain signal.

(2) Determines the overall characteristic of a meas-

uring system including a strain gage or a strain
gage transducer.

(3) Unifies the characteristics of data paths for simul-

taneous multi-point measuring.

To select a cut-off frequency, use the low-pass filter
selection keys, 4 and ».

When strain signals vary in the form of sine wae (sin-
functionally), set the low-pass filter to a cut-off fre-
quency from two to five times larger than the signal
frequency of strain signals that are to be measured.
The low-pass filter's characteristic is shown in item
B52).

— Caution
With a low-pass filter of the amplitude flat char-
acteristic, the phase delay becomes unpropor-
tional to the frequency nearby a cutoff frequen-
cy in use. Accordingly, fast rising or falling
signals that pass the filter will cause an over-
shoot. To prevent it, set the low-pass filter to a
cutoff frequency about 10 times larger than th
frequency of strain signals.

4-11 Calibration value

A calibration signal (a reference strain signal} is used
to measure the amount of a strain.

The value of this calibration signal is set to the
calibration value setter, provided on the front panel,
using a positive four-digit integer.

The calibration value is settable in a range from 1 to
9999:¢ by an increment or decrement of 1ue.

You need to estimate the amount of a strain in order
to find and set a proper calibration value to the am-
plifter.

4-11-1 When using a strain gage

When it is possible to estimate the amount of a strain
that wilt occur, use the estimate as the calibration
value also when using a strain gage.

If it is not possible, we recommend to set an expe-
dient value in the beginning. Modify it subsequenily
in a manner to meet the actual amount of a strain
signal,

When the amount of a strain is estimated at approxi-
mately 950x10 ™~ ° strain, for example, use a calibration

value of 900 to 1000ue.

4-11-2 When using a strain gage transducer
A strain gage transducer has its own rated capacity.
The calibration sheet of a strain-gage transducer
shows the strain output against its rated capacity.
Referring to this output, set a suitable calibration
value, )

For your information, we introduce a few examples
below. They are just examples and do not mean
that they should be followed at all times.

Example
Measuring condition can be obtained by using a
load cell, whose capacity is 20 kN (2.0394 tf) and the
calibration coefficient Is 0.0004987 {0.00051 tf)/10
pm/m, for measuring a load within the rated capaci-
ty. A sirain output against a rated capacity of 20 kN
is calculated as:

2 + 0.0004997 = 4002.4 (um/m)
Accordingly, set the range to 2k (2000) ue and the
calibration value to 4002pe.
After calibration was carried out, adjust an output
voltage to 2,000V, and the relation will be then made
simple between an output voltage and the amount
of a load.

Example

Calibration value can he obtained for combining the
amplifier and the PG-5KU pressure transducer, whose
capacity is 500 kPa (5.0986 kgf/cm?) and rated output
is 3993 pnmvm. ’

In this case, set the calibration value to 3993 ue, which
is the rated ouput of the transducer. After calibration
was carried out, adjust an output voltage to 5.000 V. if
s0, 5.000V comes to correspond to 500 kPa.

Example
Calibration value can be obtained using a strain gage
transducer at 20% of its rated capacity. This trans-
ducer's ouput is rated at 1.567 pVAL
Converted into pV/V, it amounts to 1367pViV.
Accordingly, the rated strain output is calculated as:
1567 x 2 = 3134 (um/my)
The transducer is to be used at 20% of its rated out-
put, and so its output is as small as:
3134 x 0.2 = 626.8 (um/m)
The calibration value is then set to 826u¢, and the

range to 1k (1000) pe.

4-11-3 Entering a calibration value

Use the calibration key to enter a calibration value
that was set using the calibration value setter.
Pushing the key to the up position from the neutral
positio enters a [+ (plug)] value, and pushing to the
down position enters a [- (minus)] value.

A calibration value is entered while pushing to up or
down position. It is also possible to enter a calibra-
fion value remotely using an external control signal.
For a remote control signal, read [4-16 Remote
Control].

Caution
When executing calibration, there is a
momentary pause before the panel indication
changes. But this does not reflect any error.




4-12 Key-lock

A key-lock function is provided. Use this key-lock func-
tion in order to prevent the measuring parameters
from changing at the time when the keys are touched
by mistake.
The following functions can be locked.

s Execution of balancing

& Range

® Vernier

® Low-pass filter

® Meter mode ‘selection

# Execution of calibration

To activate the key-lock function, set the key-lock key
to the up position. It is also possible to activate the
function using a remote control signal. For remote
control signals, read {416 Remote control].

4-13 Comparator output

The DPM-750A dynamic strain amplifier is provided
with two comparators. '

Their outputs respectively respond to HL (High Lev-
el) and LL (Low Level) values.

Both HL and LL values can be set in a range from
+1mV to £3999mV by an increment or decrement of

mv.

The setting of an HL or an LL value is valid against
only the value indicated on the panel meter.

4-13-1 Setting a comparator level

To set an HL or an LL value, proceed as follows.

(1) Set the key-lock/comparator mode setting key to
the up position.

{2) Push the low-pass filter selection key, 4, and the
present LL value will then appear on the panel
meter. By pushing the P key, the present HL
value will appear.

(3} Set a suitable four-digit positive integer to the
calibration/comparator setter.

{4) While holding down the low-pass filter selection
key 4, push the calibration key to the up posi-
tion, and the LL value is replaced by a + (plus}
value. By pushing the key to the down position,
the LL value is replaced by a — (minus) value.

(8) In the same manner as above, while holding down
the low-pass filter selection key 4, push the cali-
bration key to the up position or down position,
and the HL value will then be replaced by a +
{plus) or — (minus) value. The replacements are in-
dicated on the panel meter.
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(6) Set the preceding calibration value to the calibra-
tionfcomparator setting key.

Then push the calibration key to the up or down
position.

The preceding calibration value wili then appear
on the panel meter for convenience.

(7) When once the setting has been completed, return
the key-lock/comparator key to the down position.
But if the key-lock function is to be maintained,
you need not do it.

4132 Comparators’ output characteristics
Two types of comparator outputs are provided—HL
and LL. )

These are open collector outputs that turn [ON] when
the following requirements are satisfied.

The relation hetween theses signals and the values
indicated on the panel meter is shown at right.

HL: Turns [ON] when the value on the panel meter has
exceeded the HL value which was set.

LL: Turns [ON] when the value on the panel meter has
exceeded the LL vaiue which was set.

Comparaior outputs, HL and LL, are-connected 1o the
converging connector provided on the rear panel.
For the details, refer to {415 Applications of converg-
ing connector]. i
Shown at right are the internal circuit for comparator
outputs as well as the circuit recommended for ex-
ternal connection. .

For information, the YB-500 series exclusive carrying
case is provided with internal connections with com-
parator outputs for all channels. For the details, refer
to the instruction manual of the exclusive carrying
case.

4-13-3 Monitoring comparator operations

The monitor famp, shown at right, is provided on the
panel meter.

This lamp blinks when the comparator's output is
turned [ON]. it goes out when the comparator’s out-
put is turned [OFF).

It is recommended to set the indication to '9999"
when the comparator is not in use.
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414 Carrier synchronization

Catrier synchronization is necessary when operating
muitiple units of the DPM-750A dynamic strain am-
plifier for simultaneous measurement of strains on
multipte reasuring points. Carrier synchronization
serves prevention of beats* that are caused by differ-
ence between carrier frequencies.

To achieve carrier synchronization, proceed as

follows.

(1) Switch all channels {OFFL.

(2) Connect all [OSC+] terminals and [~] terminals

in parallel. Connect a [+] terminal to another [+]
terminal, and connect a [—]terminal to another [ -]
terminal.
The YB-500 series exclusive carrying case, an op-
tion, achieves automatic connection of all [OSC +]
and [~] terminals internally. So it is a great con-
venience.

(3) Set SW1 to [ON](INT) to the channel which is to
be the master.

The master channel acts as the source of a carri-
er frequency.

{4) Set_switch SW1 of all cther channels to [OFF]
(AUTO).

Master Amplifier

° [

Ut A

@

v R

B

)

415 Applications of the centralized connector

The ampiifier is provided with a centralized connector
on its rear panel. Generally, the connector is used to

nects with a DC power supply. The connector aiso
enables connaction of input/output signals, Table 4-5

connect with an AC power supply via the accessoty

power cable.

The connector is also provided with a pin that con-

shows the names and functions of these signals.
For the details of external control signals contained in
the table, refer to [4-16 Remote control]. ’

Table 4-2 Names and functions of signals connectable to the centralized connector

®) @l =1 @

{5) Switch all channels [ON] at the same time.
The channel, whose SW1 is at [ON](INT), acts as
the master. .

The INTERNAL indicator lamp keeps illuminating
on the front panel during operation of the master.

(6) When all channels cannot be switched [ON] at the
same time, be sure to switch the master [ON] in
the first place.

— Cautions

. ® |n order to achieve carrier synchronization, all
dynamic strain amplifiers need to provide a
same nominal carrier frequency. Carrier syn-
chronization is impossible unless all dynamic
strain amplifiers are of the same type.

® Up to 50 units of the DPM-750A can achieve
carrier synchronization with one unit acting as
the master.

® Before connecting the synchronous input/output
terminals, be sure to switch all units off.

® Do NOT connect multiple units, whose respec-
tive SW1 switches are set to [ON] (INT).

@ If the INT lamps illuminate on multiple units by
switching units on after connection of thsir
synchronous input/output connectors, check
to be sure whether or not their respective
SW1's are [ON] (INT). Switch off the units once,
then perform the correct switch setting. After
then, switch on once again.

® For information, where conventional KYOWA's
amplifiers (such as the DPM-600B series or
DPM-300 series, etc.) are to be synchronized
with the DPM-7504, use a conventional ampli-
fier as the master.

Pin No. Signal Name Inputioutput Function and destination
i +12V (Note 2) input B _Connects with the + terminal of a DC power supply. (Note 1)
2 REM BAL (Note 2) 1 Input | Valid with an external balancing signal “L”
3 p§C N | Inputfoutput | Connects with input or output synchronous signals.
4 NC{Notelg | |
5 COM — Commcon electric potential
8 NC (Note 3) . ~
ﬂ] .4109\_"%9__ ] . I|:|__put Conggcis with an AC powar sypply.
8 NC (Note 3} o B B .
9 Bridge status Qutput Outputs open collector “L” against a bridge check which
N | _hais proven NG. .
10 REM KEYLOCK Input Valid with “L)’ an external key-lock signal.
(Note 2} | o ~ |
11 GND — | Connects with the carrying case internally.
12 Comparator output HL Qutput Qutputs open collector ‘L” against a signal in excess of
(Note 2) an HL value that has been set.
13 Comparator output |L.L Output QOutputs open collector “L” against a signal below an LL
| (Note ) value that has besn set.
14 ov Input Connects with the minus terminal of a DG power supply.
e (Note 1) -
| 15 [ OUTPUT A | Output | Connects with OUTPUT A internally.
|16 | OUT COM | _ Output | Connects with OUTPUT A COM.
7 REM +CAL (Note 2) Input Valid with an “L” signal that commands execution of
I L | external positivevalue calibration.
18 REM — CAL (Note 2) Input Valid with an “L’ signal that commands execution of
R N R _gxrﬂnal r!egativ_gt!_alue calibration.
19 | NC(Note 3) I
20 100Vac input Connects with an AC power supply.

Connector plug: HIROSE ELECTRIC S-1620-C
Note 1: Use a heat-resisting viny! cable of over 0.3‘mm2 in diameter for wiring.
Note 2: It is a signal with Pin #5 COM as common electric potential.

Note 3: NC means an unused pin.




4-16 Remote control

The following functions can be controlled remotely.
® Execution of balancing

® Execution of calibration ]

» Execution and cancellation of key-lock
Remote control has the same significance as manu-
al operation of the front panel switches that control
the amplifier functions. The priority is given to a con-
trol switch when it is valid on the front panel.

4-16-1 Remote control signals
Control signal input circuit is shown at the right.

Control signals are valid when they are on the "L" (0 V)
level. While this level is maintained, functions are exe-
cuted. '

The balancing function is, however, executed only one
time in response to a signal shown at the right.

Note

* When an external control signal is not valid, it is
made to be on the level of approximately 5 V by
the internal circuit.

« Avoid generating chattering when rising or fall-
ing the control signal.

4-16-2 External connection

To camy out remote control, use the centralized con-
nector, which is introduced in fterm 4-15. Perform wiring
after mmoving the housing from the centralized con-
nector.

Caution
The centralized connector is also connected to

“an AC power supply. Therefore, be sure to re-
move the power plug from the AC outlst before
witing.

Shown at the right are the recommended circuits for
rermote control.

if a circult other than those shown is used, contact
KYOWA.

Caution

Either a control switch or a remote control signal
becomes valid when it goes on the “L” level.
Here, the negative logic OR {logic sum) works.

+Bv

10K
Remote Control
° ¥  Signa! Input
J”——‘G coM—

{2) Key-lock Control

T4

l.g—.—»--——

Approx, SV-————

Approx. 0V ------—- - S S
m ‘ T2 T2

g

Ensure 50ms minimum for T4, T2 and T3 (valid time lengths).
Repetition time T4 should be in a range of 100 to §00ms.

4-17 Bridge voltage

A bridge exciting voltage is switchable to 2V or 0.5V,
It is set to 2 V prior 1o shipment.

To select a bridge voltage, use SW3 provided on the
rear panel.

Caution

Be sure to carry out balancing every time a
bridge voltage has been switched from one to
the other.

Select a bridge exciting voltage of 0.5V in the foltow-

ing cases.

® When strains are measured on a material whose
heat resistance is poor, for instance, plastic or wood.
A strain gage is heated if a large current flows on it.
Precision measurement is, accordingly, impossible
unless the material of a measuement object provides

OFF T2V
ONTO5YV

ofili

good heat radiation. Therefore, the bridge exciting
voltage is decreased to suppress self-heating

® When large strains are to be measured.
A bridge excitation voltage of 0.5 V guarantees a
four times larger strain measuring range.

® When using a strain gage whose gage length is
shorter than 1 mm.

418 External instruments

Remote Control Signal 1nput

o}

Direct Contact Input / Gwitch
com
+5v
- r Switch

R
" 10K 2

Contact input via Buffer

Remote Control Signal Input

cOM
‘Take care of chattering due 1o switching.

Connectable external instruments are voltage meas-

uring instruments or recorders that satisfy the follow-

ing requirements.

(1) Voltage-signal instruments whose input im-
pedance is rated at higher than 5kQ.

(2) Current-signal instruments whose allowable max-
imum input current is rated at below 100mA.




s Options

We introduce all options that can be used together with DPM-750A series.

These options are available for separate purchasing.

51 Bridge box

The bridge box can be conveniently used for meas-
uring strains with strain gages. The bridge box incor-
porates highly stable resistors to allow a variety of
strain gage bridges.

5:1-1 The functions of the bridge box
The bridge box comes with three internal fixed resis-
tors, which enable the strain gage bridge configura-

tions as follows.

For connections other than the 4-gage method, the

internal fixed reistors are used as dummy gages.

(1) One-gage method using the 2-wire or 3-wire
system

(2) Two-gage method

(3) Four-gage method

5.1-2 Models of the bridge box
The following models are provided.
(1) DB-120F, DB-120A, DB-120L, DBB-120A
Use these models for 1200 strain gages.
{2) DB-350F, DB-350A
Use these models for 350Q strain gages:

W CB-120P/350P

HOB - 120L

WOB-120A/350A

\/

5.1-3 Wiring to the bridge box
How to configure a variety of strain gage bridges is introduced below.

— Caution
& When performing wiring to the bridge box, sold- er than 1 meter are ideal.
ering is recommended in order to reduce con- ® Use a shielded cable for dynamic strain meas-
tact resistance, urement. it is advantageous to reduce noise.’

® Use shortest possible leadwires connecting the
strain gage and the bridge box. Leadwires short-

Gage method Bridge circuit Wiring to the bridge box

1-gage method
(2-wire system)

1-gage method
(3-wire system)

2-gage method

2-gage method;
{3-wire active-
active system)

4-gage method




5.2 FA-B amplifier stand

When operating a single unit of the amplifier, fix it
using this rubber-made stand.

5.3 N extension cables

These extension cables serve to connect the bridge
box or strain gage transducers at a remote place. .
The cable ends are provided with connectors.
The following five. models are available offering differ-
ent lengths.

N-81, 5 min cable iength

N-82, 10 m in cable length

N-83, 20 m in cable length

N-84, 30 m in cable length

N-85, 50 m in cable length

5-4 F noise filters

Noise filters efficiently reduce external high-frequency
noise.

They are directly connected to the input connector
and the output connector, respectively.

5.5 Exclusive carrying case

The following four models are provided, respectively
accommodating different numbers of units to facili-

- tate multichannel measurements.

YB-503A accommodates 3 channels,

YB-504A accommodates 4 channels.

YB-506A accommodates 6 channels.

YB-50BA accommodates 8 channels.
Each case comes with a converging control switch,
which is operable on its front panel. What’s more,
each eliminates the need for interchanne! connection,
offering a great conveniece.

5.51 The functions of exclusive camying cases
The functions the exclusive carrying cases provide:
® A batch balance key
® A batch calibration key
® A power switch that switches all housed units
on or off at a time.
® [nternal connections that enable carrier synchro-
nization
# Centralized connector that connects with com-
parator outputs and bridge status outputs
® A batch key-lock key
® Rack-mount fixtures

5.5-2 Carrier synchronization between exclusive
carrying cases
When using multiple carrying cases, perform car-
rier synchronization as follows.
{1) Connect one carrying case to ancther as
sown below.

{2) Set SW1 switch to ON (NT) on one carrying
case.

(3) Set SW1 swiich to OFF (AUTO) on all other
carrying cases.

{4) Switch all carrying cases on at the same time.
If simultaneous swiiching-on is impossible,
be sure to switch first the case whose SW1
switch is set to ON {INT).

— Caution

® Be sure 1o house carrier-type dynamic strain
amplifier units of the same model in the ex-
clusive carrying case.

If dynamic strain amplifiers having different
nominal carrier frequencies are housed in the
carrying case, they will not operate normally.

# Set SW1 switch to ON ({NT) on the rear panel
on one unit only, and to OFF (AUTO) on all
other units.

e |t is also possible to house DC type signal
conditioners and dynamic strain amplifiers
together in the carrying case.

et is also possible to house DC type signal
conditioners and dynamic strain amplifiers
together in the carrying case.

® Baiancing, calibration or key-lock can be
achieved on all channels simuitansousiy by-
operating the batch balance key, the batch
calibration key or the batch key-lock key, re-
spectively.

® Even though the key-lock function is active,
batch balance or batch calibration can work.
Take care to avoid accidental balancing or
calibration.




6. Troubleshooting

|f the amplifier does not operate as expected or if its
operation is unstable, do not take it as a machine trou-
ble right away but make sure whether or not the op-
erating environment is acting as the cause.

Typical troubles and remedies are introduced below.
Should the introduced remedy fail, contact your

KYOWA's representative.

For caution’s sake, the manufacturer may refuse to
repair if the product has been damaged by failure to
follow the instructions given by this manual or if the
product has been disassembiled or remodeled by the
user.

6-1 The amplifier cannot be switched on.

Should the panel meter fail to illuminate after the am-
plifier was switched on, the cause can be the broken
power cable or the melted fuse. Check the power
cable first.

The fuses are inside the cabinet. Prior to replacement,
be sure to disconnect the power cable from the AC
outtet or the battery.

6-1-1 Replacing fuses

Use the following fuses for replacement.
For AC power: Midget type, 0.5A

For DC power: Midget type, 1A

Should the replacement melt again, the cause can

be a trouble with the circuit. Should it happen, con-

tact KYOWA's representative.

The fuses are on the pars side of the control PCB.

Replace either one as follows.

(D Remove four screws that fasten the mainframe
cover. .

@) While opening the bottom of the cover, pull it up.

(® Look inat the two square windows on the control
PCB and make sure of the melted fuse.

@) Remove eight M3 screws that fasten the amplifi-
er PCB.

®) Insert a flat-blade scewdriver in between the top
of the amplifler PCB and the mainframe, then re-
move the board from the connector.

(&) Replace the melted fuse with a new one.

(D Insert the amplifier PCB in the connector in order
reverse to the disassembly.
While assembling, take care to prevent the vinyi
cable from being caught in.

Pull it up. '

Casing Caover

(@ While pulling he
Tower sides of cover,

1A Fuse for D
0.5A Fuse fof

@ Check for blowoN

of fuses

Front Panel

S,

Control

6-2 Initial balancing is impossible.

# The panel meter indication remains in excess of
=5V

The cause can be the abnormal strain gage bridge

connected to the input connector. So check the

strain gage bridge to find whether or not—

* the sides of the bridges have been broken or
shortcircuited or the insulation resistance has
decreased;

¢ or the leadwires from the strain gage bridge have
been broken.

® When using a bridge box

Check the resistance between the terminals of the
bridge box and the terminals of the input connector.
If the result shown at right is obtained for a 1200
bridge, it is the indication of a normal bridge box.
For a 3500 bridge, the resistance values shown at
right should read:

3500 In stead of 1208;

7008 instead of 240Q.

o Initial balancing is still impossible even though the
bridge box has been proven normal.
In this case, the cause can be the abnormal strain
gage connected to the bridge box or malcontact
of the connector pin.
Replace the strain gage or the bridge box.

® The value indicated on the panel meter is not so
large, but it is blinking
Balancing is disabled if the wiring Is long between
the bridge box terminals and the strain gage, and
the capacitive unbalance is accordingly large. The
cause can be as follows.

g0

Shield

S

2
12

n

120 @120 0
20 9]
o [-2400
120Q
00

(1) The 1-gage method is in use and the leadwires
are long.

(2) The 2-gage methoed is in use and one gage is
connected by a shielded wire while the other
gage is connected by a vinyl-coated wire.

- (3) The extension cable to the bridge box is im-
proper, thereby resulting in large capacitive un-
balance on the cable.

o Several tens of millivolts remains even though
balancing has been repeated many times using the
calibration key.

In this case, the cause can be the largely shifted
adjusting range of the fine balance key.

Set RANGE to OFF for once, then tumn the fine
balance key so as to obtain an output voltage of
zero. Subsequently, push the balance key again.

Carry out the proper remedy. Should the trouble still
remain, contact KYOWA's representative.

6-3 No output is available.

o The range switch position is at [OFFL.
Set the range switch at a position other than [OFF].
® The QOUTPUT B SPAN adjustor is at the minimum
position.
Set the adjustor to a proper position. But this can
apply to the OUTPUT B only.

® The pane! meter indication varies but no output is
available.
The cause can be malfunction of the output cable.
Check the conductivity of the output cable. The
cause also be the OUTPUT B SPAN adjustor whose
position is at its minimum. So check this too.

Should an output be unavailable despite the above remedies, contact KYOWA's representative.




6-4 Unstability of the zero point

Should a shift of the zero point occur despite no strain

given after initial batancing was achieved, the input

system could have been affected by such factors as:

e the decrease in the insuiation resistance of the
strain gage or of the leadwires.

® the insufficient temperature compensation achieved

on the strain gage.
» the fixed resistoris incorporated in the bridge box
are no good.
Check the above. If no cause is found, contact KYOWA's
representative.

6-5 Large noise

The cause can be the following. Find the cause and
carry out the proper remedy.

@ Inductive interference
A nearby instrument having alarge leakage flux can
be the cause of induction noise. A large capacity
motor and an iron-resonance constant-voltage in-
strument are a few examples.
Remedies are as follows.
. » Place a causative instrument apart from the am-
plifier. )
* To connect the strain gage to the amplifier, use
a 2-conductor flat cable at least. If possible, use
" a 2-conductor shielded cable, which is the ideal.
In this case, connect the shielding wire to the
ground terminal E of the bridge box.
* Ground a measuring object and the dynamic
strain amplifier separately but at a same ground-
ing position.

o Interference due to a measuring object’s electric
potential
This interference occurs when a measuring object
has a certain electric potential, AG or DC. in this
case, grounding the amplifier does not necessari-
ly bring about a good resuit, but connection of a
measuring object to the ampilifier can be the solu-
tion in some cases.
In addition, in case of inductive interference or if
measuring object has a certain electric potential, it
is to solve the problem by a simple method. Espe-
cially, the number of devices that are used in the
same measuring environment is increasing result-
ing in interfering with each other as noise resources.
The above remedies are just a few examples to
solve the noise interference. Fully consider the op-
erating environment and take an appropriate rem-
edy to obtain the most efficient results.
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7. Specifications

7-1 SPECIFICATIONS

DPM-751A DPM-752A

Number of Measuring Points

1 point

Although capable of measuring multi-channel by installing dedi-

cated carrying case.

Applicable Bridge Resistance

60 to 1000 Q

Bridge Excitation
Voltage

Frequency

2 VAC rms/0.5 V rms selectable

5kHz 12 kHz

Balance Adjustment Range
Resistance
Capacitance

429 (1000 pm/m)
2000 pF

Balance Adjustment Method
Resistance .

True electron auto-batance method

Capacitance CST method (Auto-tracking)
Accuracy *0.5 pn/m (Range: 100 pm/m, Excitation voltage: 2 V rms)
Time Required Approx. 2 seconds
Storage Written into nionvolatile memory
Sensitivity 0.2 V with 10 pm/m entered (Load: 5 kQ or more}
Excitation voltage: 2 V rms
Qutput
QUTPUT A +5 V or more (Load: 5 kQ or more)

Zero Adjustment Range
OUTPUT B

Sensitivity Adjustment Range
Zero Adjustment Range

+10 mA or more (Load: 30 Q)
+0.1V or more

+5 V or maore {Load: 5 kQ or more)
£10 mA or more ({Load: 30 Q)

However, simultaneous outputting current of both QUTPUTs A

and B is not available.
110 17100
+30 mV or more against OUTPUT A

Nonlinearity +0.1% FS (for voltage output, load 5 kQ or more)
Output Impedance Approx. 2 Q
Gage Factor 2.00 fixed

Standard Equivalent Strain
Setting

H1 to 9998 um/m)
Set with 4-digit thumbwheel switch

Accuracy +0.5% + 1.0 wm/m)
Range
Steps 8 steps: 100, 200, 500, 1000, 2000, 5000, 10000 [wm/m] and OFF
Accuracy +0.5%
Storage Wiritten into nonvolatile memory
Vernier
Range 11to 1/2.5 or more
Storage Written into nonvalatile memory

Frequency Response Range

DCto2 kHz DCto 5 kHz
Deviatior: +106% Deviation: +10%




DPM-T51A | 'DPM-752A

Low-Pass Filter
Transfer Charactristic

2-pole (Secondary) Butterworth characteristic

DPM-751A | DPM-752A

Vibration Resistance

Should operate with the following conditions that are conforming to
MIL-STD-810C.
1010 500 Hz 19.6 m/s2 (2 G)
5to55Hz 29.4m/s2(3G)
X, Y, and Z directions: 12 cycles with 15 minutes/cycle

Operating Temperature & Humidity Range

~10 to 50 °C, 85% RH or less (noncondensing)

Cutoff Frequency 6 steps: 10, 30, 100, 300, 1000 [Hz] and F {Flat)
Cutoff Frequency Accuracy -3dB+1dB
Attenuation -12 dB/oct.
Storage Written into nonvolatile memory
S/N Ratio 43 dBp-p with 100 wm/mrange | 40 dB p-p with 100 prevm range
49 dB p-p with other than 100 | 46 dB p-p with other than 100
wm/m range pm/m range
Stability
Zero - Temperature +0.1 pm/m/°C
Zero - Time 0.5 pm/m/24 H
Zero - Power Fluctuation +0.05% FS/+10% fluctuation
Sensitivity - Temperature +0.05%/°C
Sensitivity - Time +0.3%/24 H

Sensitivity ~ Power Fluctuation

+0.05%/+10% fluctuation

Withstand Voltage
Between measuring bridge and main body
Between AC power and main body

250 VAC for 1 minute
100 VAC for 1 minute:

Excessive Input Display

Panel meter display flickers.

Cutput Voltage Display

Display as follows for OUTPUT A
4-digit LED display

Display: Approx. 5 times/second
10-segment LED bar graph meter

Check Function

Bridge check

Keylock

Capable of keylocking the following functions
Selecting range
Balance adjustment
Calibration
Selecting low-pass filter cutoif frequency
Selecting meter mode

Remote Function

Capable of controliing the following functions

Storage Temperature Range -30t0 70 °C
Power Supply
AC Power Supply 90to 110V Approx. 8 VA (@100 VAC)
DC Power Supply 10.5t0 15V Approx. 0.5 A(@12 VDC)
Dimensions & Weight 49 x 128.5 x 264 mm (Protruded portion not included)

Approx. 1.4 kg

Balance adjustment
Calibration
Keylock
Synchronization Method Automnatically determines internal or external.
Comparator Output 2 steps: Hl.and LL
Setting 1 mV unit between {0 to 9899 mV)
OCutput When panel meter indicaed value exceeds the set value, open col-
lector output is in "ON" state.
(Max. applied voltage: 30 VDC, Max. load current: 1 mA)
Accuracy +5 mV for the indicated value on the panel meter.
Comparison Times 15 times/second
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7-2 CHARACTERISTICS

7-2-1 Sensitivity characteristic
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7-3 Block diagram and operation principle
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7-3-1 Operation principle

We explain it as follows depending on the above block
diagram. Changes in physical quantities are detect-
ed as changes in resistance of strain gages and con-
verted in electric signals. As the result, the strain gage
bridges output minute AC volis. They are no more
than handreds of microvolts, normally. These bridge
outputs are amplified up to several volts through the
carrier wave amplifier circuit that provides a high AC
gain.

Strain signals at up to this stage are superimposed
over AC carrier signals so that they cannot be taken
out separately. So they are rectified then converted
into DC by the circuit that detects the phase of resis-
tive signal components. They are further integrated
through the low-pass filter, then output via the DC
amplifier.

The carrfer filter and the low-pass filter have similar
functions but they play quite different roles. The form-
er is indispensable in that it works to remove carrier
signals, while the latter works to cut off some of sig-
nals and is not necessarily needed all time time.
The features of the system can be summarized as
follows.

[
Gonverler

FUSE

® Advantageous features

*» Signals are amplified in the AC form so that a
highly sensitive strain amplifier is made possible.

* The temperature characteristic is superbly stable
at the zero point. Excellent both in temperature
characteristic and long-term stability.

This is the most important feature of a carrier
type dynamic strain amplifier.

* Garrier waves are transmitted via the input trans-
former so that they are hardly affected by surge
noise.

From the construction mentioned above, a car-
rier type dynamic strain amplifier can well be an
isolated amplifier.

* Free from the effect of thermoeiectric power.

» Less power consumption when comparedtoaDC
amplifier.

® Disadvantages
* Unnecessary capacitive components generated
by wiring to strain gages, etc. need to be removed.
But, this is done automatically inside DPM-750A.
* The practical frequency of carrier waves is 30kHz
or thereabouts. High response is therefore un-
avoidable.




» Appendixes

 Easily affected by resistance induced by wirings. (1) General strain measurements using strain gages. 8-1 Bridge check functions and error indications
' (2) Measurements that require high temperature sta-

From the above, the DPM-750A series dynamic strain - bility. . Table 81 shows the relation between error indications more wires are broken, "wire-breaking locations of

amplifier is optimum for such strain measurements (3) Measurements of small strain outputs. The yard- ) on the pane! meter and detected wire-breaking lo- only one wire are shown as described in Table 8-1.

as follows. stick will be about cations. In case three wires are broken, Er-b are shown all
When one wire is broken, the panel meter indicates the time. Also if a side of the bridge should break,
"wire-breakng locations” exactly. But if two or an error indication does not necessarily agree with

its location.

7-4 Dimensional drawing

Table 81 Wire-breaking locations and error indications

Wire-breaking focations Error indications
A fr-d
B Er-b
1 ’ . c . Er-c
i Onaanoob[na:’ﬂalﬂ@‘ . D Ef'd
ABC Er-n
48 ) 262.5 i
——— I i 5 AB D Er-b
< | < ° A cCD Er-h '
— g O o)} cD Er-b
——0 O
o @ A Er-a
e e 0O § D ©® A C Er-g
o .
e [ e :
BC cr-o
@) o s o B D Er-b
. —— cD Er-d
None I Lood

Should £--2 appear, it indicates that the bridge check circuit is
faulty. In this case, contact KYOWA's representative.

4 —a1-




82 Low-pass filter characteristic

8-2-1 shows the characteristic of the low-pass filter
incorporated in DPM-750A. In 8-2-1 the frequency
characteristic is normalized against a cutoff fre-
guency. About the relation between the amplitude
and the phase, first obtain the ratio of F/Fc, then

read it from the diagram below.

8-2-1 Low-pass filter characteristic

(Except when low-pass filter of the DPM-750A is set
tc 1 kHz)
In addition, frequency-response characteristic when
cutoff frequency is selected to F position is shown
in 8-2-2.
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F: Signal Fréquency Frequency (Hz)
Fc: Cutoff Frequency
8-2-2 Frequency characteristic (where the low-pass filter is set to F).
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8-3 How to calculate strains

The following explains how to measure strains and
stresses using DPM-750A.

8-3-1 Method of calculation applicable to a strain
gage

Suppose that a strain waveform was obtained as

shown at right. The diagram shows a positive (+)

calibration signal value recorded at the top of the

waveform. Suppose that the direction of this calibra-
tion signal waveform shows the direction of [elon-
gation].

The time factor of the strain waveform can be ob-
tained referring to Tc, i.e. an interval between one
time-marker and another.

Various values can be obtained as foitows from the
figure at right.

(1) Calculating the maximum strain em and the max-

imum stress om.

Measure the respective heights of the calibration
signal and the maximum strain from the base line
of zero, using a scale. : :
Suppose that a measurement of gc is he [mm},
and that of em is hm [mm]. The maximum strain
em can be calculated using the equation below.

€M = £C X Sm
hc
em is in the same direction as +ec. Therefore it is

{elongation]. :
When once the strain has been obtained, stress
at that point (provided that it is of the moncaxial
stress system) can be found using the equation
below.

g=Exem
However, E is Young's modulus of the measuring
point and the gage axis is considered as at-
tached according to stress axis direction.
Therefore, the maximum stress sm is obtained
by the following equation.

om=E xem

(2) Calculating strain ¢'m and stress ¢'m

Strain g'm is in the direction opposite 1o +&c.
Therefore it is fcontraction].

Suppose that the height of e'm fs h'm [mm], the
amount of ¢'m can be obtained using the equa-
tion below.

h'm

he

g'm=gcx

Stress o'm (provided that it is of the monoaxial
stress system) is calculated using the equation
below.

o'm=Exg'm

Callibration —_—T1
Waveform

(CAL Waveform of
\ . Measuring Variable
\ FANAYINA
\ ARVAY)
Zero Baseline r
L

} Time Marker

Jiim i

Ly

(3) Time from the start point of the strain waveform
to the maximum strain
Calculate T1, i.e. a time from the start point to the
maximum strain, vsing time markers. Measure 10
or so intervals between time markers, and obtain
their average, then tc [mm] against time TC. Sup-
pose that a measurement of T1 is t1 [mm]. T1 can
be calculated using the equation below.

ti
T = tc x Tc [sec]

{4) Frequency of the strain waveiorm
I vibrations are periodically generated, a frequen-
¢y can be calculated. Measure the length of 10 or
s cycles, then obtain their average t2 [mm].
Compare the result with the marker interval, tc.

=12
T2 = e X Te [sec]

From T2, the frequency f is obtained using the
equation below.

=L
=55 H

{5) Analysis of a phenomenon

If a phenomenon is so simple that a measurement
at a single point is enough, it is possible to dis-
close the whole phienomenon by simply calculat-
ing the relation between the amount of a strain
and a tirme from its recorded waveform.

By contrast, a complex phenomenon requires
simultaneous or individual measurements at




multiple points. In this case, the relation be-
tween the amount of a strain and a time at gach
point can be also disclosed using the calculat-
ing methods introduced above,

However, only this cannot afford thorough analy-
sis of a complex phenocmenon. In addition to
analyses on respective measuring points, it is
necessary to compare the results of individual
analyses on the time axis.

This anailyzing technique should vary widely ac-
cording to different measuring purposes. There
cannot be one uniform technique.

In many cases, however, it is possible to estimate
the relations between measuring points. So con-
sider these relations together with the measuring
resuits on 'measuring points, in order to grasp a
phenomenon totally,

8-3-2 Correction required due to the number of
strain gages used

The above calculation methods are applicable to a
measurement using one strain gage as an active gage
as shown at right.
When using multiple strain gages, the measuring
result should be corrected according to the number
of strain gages in use.
For information, this correction is not necessary for
a strain-gage transducer.

e Strain after correction

&= Measuring result

o: Stress

E: Young's modulus (Coefficient of vertical elasﬁcity)l

(1) When using both Active (A) and Dummy (D) gages
to measure strains
(@) When using two strain gages in the arrange-
ment shown at right, multiply the measurement
value ¢ by 1/2.

- & = =6
€= U—Ex-e_sz

(@ When using four strain gages in the arrange-
rent shown at right, muitiply the measurement
value & by 1/4.

—~ & = _ £
€= - c=Exe= 4xE

4 a A

Di Bz w

(2) When using Active (A) and Dummy (D) gage,

(D When using two strain gages in the arrange-
ment shown at right, multiply & by 101 + »).

- & - -6 .
€= T30 q_EXE—1+vE

Where, ». Poisson’s ratio

(@ When using four strain gages in the arrange-
ment shown at right, multiply & by 1/2(1+»).

- __&
€ U_Ex52(1+y) E

— (=)
T 21+

8-3-3 When using a strain gage whose gage
factor is other than 2.00

Comrect the measurement value using the following

equation.

00 .
€= g X6 c=Exe= 2K20xs.,-E

Where, Ks: Gage factor of a strain gage used

8-3-4 Calculating methods applicable to strain-
gage transducers

A strain-gage transducer measures a physical varia-
ble such as load, pressure, torque, displacement, ac-
celeration or other after conversion into electric
signals through strain gages.

The DPM-750A series is designed to measure strains.
The amount of a strain measured has to be convert-
ed into a physical quantity by using the calibration
factor or the rated output stated in the calibration
sheet of a strain-gage transducer used.

{1) Calculating method using a ealibration factor

Muitiply the amount of strain obtained using the
strain gage transducer by the calibration factor

stated in the caiibration sheet of the strain gage
transducer to obfain the desired physical quantity.

Example

Suppose that a measurement of 2900 um/m was
obtained using a load cell whose capacity is 20
kN (2.0394 1) and calibration factor is 0.0004997
{0.00051 t/um/m. A load given to this load cell
can be calculated as follows.

0.0004997 x 2900 = 1.44913 [kN]

(2) Caleulating methed using a rated output

An output value (or a rated output or an output vol-
tage sensitivity) against a rated load is stated in
the calibration sheet of a strain-gage transducer.
The following examples show how to obtain the
reading of a physical quantity given to a- strain
gage transducer through adjusting the stated
rated output as well as the dynamic strain
amplifier's calibration factor and output.

Example
Using the combination of: pressure transducer
whose capacity is 500 kPa (5.0986 kgf/cm?) and




= Glossary

rated output of 3993 pm/m. Set the transducer's
rated output to 3993 pe. Adjust the RANGE and
VERNIER so as to obtain an output voltage of
5.000 V when te calibration key is pushed to the
[+] position. Subsequently, apply pressure to the
transducer. Then, 5.000 V will come to corre-
spond to 500 kPa.

Example

Using the combination of: acceeleration trans-
ducer whose capacity is 20 G {196 m/s?) and
rated output is 850 pm/m; and DPM-750A dy-
narnic strain ampilifier.

Set the amplifier’s calibration value to 850u¢, then
carry out adjustment so that the amplifier's out-
put reads 2.000V when the calibration key is
pushed. By all this, 2.000V will come to correspond

8-3-5 Correction required when an extension
cable was used

Indoor measurement seldom requires an extension

cable.

By contrast, for outdoor measurement the amplifier

has tc be remote from a measuring point on occa-

sions. If such is the case, place a bridge box nearby

a measuring point, then connect a bridge box to the

amplifier using an extension cable.

Note, however, that a measurement thus obtained in-

evitably contains an error due to an extension cable.

The. longer an extension cable is used, the larger a

measurement error grows.

In order to remove this error, multiply a measured

value by a suitable correction factor stated in the

following table.

For information, this correction method will not be

to 20G. . . . . free from a certain amount of error inducible to the
Suppose a recording meter is used. If calibration kind of an extension cable and the ambient temper-
" value 850 pe is entered, adjust the vibration ature

width o the recording sheet to have 20 mm or
200 mm. Then, the amount of the vibration width
will come to correspond to 186 m/s? (20 G).

Extension cable .
. N 5m 25m 50m 75m 100m 200
Bridge resistance

1200 1000 | 1016 | 1.032 | 1.049 | 1.066 | 1.132

3500 1000 | 1.005 | 1.010 | 1016 | 1.022 | 1.044

Shown in the above table are correction factors applicable to the KYOWA extension
cable (0.5mr?, 4-conductor shielded cabtire cable).

8-4 Common and grounding terminals

The DPM-750A series common terminal and ground-
ing terminal are configured as shown at the right.
Prior to shipment, these terminals are shortcircuited tnput Signal _ DPM-750A Saries
on the rear panel.
Use these terminals as instructed below in order to
assure safety.
(1) Ground the grounding terminal. %
(2) When using an output instrument which is not
grounded, leave the common and grounding termi- ’
nals shorteircuited. ‘
(3) When using an output instrument which is ground- Srounding
ed, remove the shortcircuiting plate from the rear Shietded Gable Cese
pane|_ LCase = Ground
(4) When installing the amplifier in the exclusive carry-
ing case, remove the shortcircuiting plate from the

Transducer Output
Instrument

Quipuit {+)
Input (+)

Qutput (-}

Commen
Terminal

rear panel in advance, then use the grounding ter-
minal and the common terminal, respectively
provided on the rear of the carrying case.

® Wheatstone bridge ... A Wheatstone bridge circuit is structured by four resistors connecting in
series to one another and connecting a power supply and ammeter to
two opposing connection points, respectively. [t is used for detecting
minute resistance change except for low resistance.

®1-gage method............cccoocrrrrrennee It is 2 measuring method whereby one side of the bridge is formed by
a strain gage.

®2-gage method.......cooeeureennsrnenn. It is & measuring method whereby two sides of the bridge are formed
by cne each strain gage respectively.

®# 4.gage method.............crervervrnnncne. Itis a measuring method whereby the four sides of the bridge are formed
by one each strain gage respectively.

*Output impedance.......................... Inpedance seen from the output terminal of an instrument in operating
state,
® Preheating time -- Atime an instrument requires to satisfy its all performance specifica-

tions after it is switched on.

® Unbalance components Volts that are generated due to the resistive and capacitive deviations of

a strain gage bridge.

5

® Balancing range ............................. Arange within which a strain-gage bridge’s resistive and capacitive devi-
ations can be corrected. The resistive balancing range is expressed by
a percentage to gage resistance; and the capacitive balancing range,

by a capacitive value.
® Sensitivity..........cccoeveniveeerie e An output against a strain input under the sbecified condition.

®Gage factor Ks.... The ratio of a change in gage resistance to a change in the amount of
a strain applied to a strain gage. Generally, it is 2 for metal-wire strain -

gages.

®Open collector output...................... Itis an output system wherein no transistor load resistance exists and
a collector is connected directly to the output.

® Beats . . The superposition of a signal over another having a different frequency
creates frequencies, one of which is the total sum of the two and the
other is the remainder after subtraction of the original frequencies. Usual-
ly, beats mean the latter.

SCAlTIer ... cecrrens A carrier or a carrier wave means AC signals that transmit strain signals.
Generally, a carrfer is more than two times larger than the frequency
of strains which are to be measurad.

® Bridge voltage..........ccoovineeenecnnnnn. The voltage of a power source, AC or DC, connected to a Wheatstone
bridge. The higher a bridge voltage, the larger a Wheaistone bridge’s out-
put voltage grows. A bridge voltage should, therefore, be decided ac-
cording te the kind of a measuring object and that of a strain gage.

® DUMMY gage......coooeoeeeiivirecncnennne This type of gage acts merely as a resistor, i.e,-a constituent element
of a gage bridge.




»® Active

eVemier

GAGE weeeerernrercrnisaenancrseeanainies

A gage which is bonded to the strain-generating area of a measuring

ohject.

A small scale used to achieve fine range setting.
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