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Rotation Torque Sensor

AD7832 series torque meter specifications

Torgue sensor

AD7832

Moget 5200 [5200D1] 5500 550001 SIK | S1KDI | S2K | sekoi| ssk_[sskoi | oot =
| Rated capacity (RC) 200 [ 500 | 1K 2K [ 5K " Nm
[Full scale (FS) | 200 [200/40] 500 (500/100] 1k | 1k/200| 2k |2k/400| Sk | Sk/Tk | Nm |1
e e ] =l
-lineari .
il e ] ©.02) [ %RC | *3
_Flepe_a;apl!lt_r_ | 0.01 | %RC | *4
| Resolution 0.02 %AC | *5
| Temperature efect at zero paint | 0.003 |%AC/T|
¢ 0.003 1%L0ad/ T
10~+60 e
-20~+80 | ©
-20~+85 T
. | Maximum rom 12000 10000 rfmin |
HOT;;DT :ggn_t_i_lyqqs_rpm_ _ 12000 . | 10000 r/min
S0eCineaNOnS | Aotation variation s zeo pont 0.05 %RC | %6
[Momentofinertia | 4.0%10° 5.0%10° B.0X10° 9.0%10° 14.0%10°  kg-mi
| Torsional stiffness 1.2x10° 1ax10° | 17x10° | 22x10° | 3Bx10°  kNmirad]
[ Torsional resonence frequency | 7.9 7.8 | 83 [ 78 [ 80 | kHz |
| Torsion angle | oexio® | 04x10° | 06x10° |  08x10° | 14x102 | rad | *7
Machine | Allowable ovarloau | 200 | 150 | %RC |
h ics| Maxi | 500 | ) 300 ) ) | %AC |
| Maximum thrust load | 5 ] 10 I 20 I 30 I 50 | kN
| Maximum radial load | 5 | 10 | 20 | 3o | 50 kN |
ntl 02 | 05 | 1 [ 2 [ 5 | ki |
2.4 2.8 2.8 3.6 4.8 kg
Model AD7893-5 Unit
Exterior éEgteriurdiman_slq_ns' 97(W)»x97(H)x208.2(D) | _mm_|
Weight 1.2 kg
Electric | Power supply Input: S0 - 240V 50-80Hz. output: DC12V3A. Supply from AC adaptor )
Shoations | | Power consumption | 20 (AC adaptor included) | W
| Operaticn rangs| 10-40 T
| Rotary pulse input | Line driver differential input (RS422/485 conformity) 3ch (A phase, B phase, Z phase)
| CAN | Hi-speed CAN (differential signal I/F) CAN 2.0B Ich

Single end output 3ch (torque, revolution velocity and revolution angle)
| Current drive input by photocoupler insulation (sink type) 2ch (range switch, zero paint adjustment)
A | Open collector output by photocoupler insulation, 3ch (range switch, status and watchdog output)
RS485 1 port

| Digital output

| Serial communication

* 1 ‘Hi/Lo

*2 | Measured with static torque testing including non-linearity and hysteresis.

*+3:Reference number

*4 : Measured with static torque testing.

*5:BW=100HZ

#6 Value after revolution zero calibration

*7 ‘Torsion angle on rated torque value. e
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AD7832 series torgue sensor

Rotation Torque Sensor (RTS)

Capabilities

Model Based Simulation

®Torque sensor featuring 1/3000/high resolution and robust construction
@ Directly attachable to either the engine axle or CVJ

®Realltorgue measurement using component force measurement
®Double range with high accuracy (without degrading the total accuracy)

®Nominal torgue : 200 Nmi- 5 kNm

®Total accuracy : 0.03%

®Double range : Total accuracy of 1/3000 is guaranteed at 1/5 of full scale
o Maximum rpm : 12,000 rpm (200'Nm) - 10,000/ rpm (5 kNm)

Energy Flow Model for the Torque Demand Concept
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The AD7832 series is a range of torque sensors with distributed force detection, created with A&D's DSP technology and high-speed telemetry technology.
The AD7832 series enables simultaneous, non-contact measurement of torque, thrust, and radial forces.
The series can measure and display high-speed, detailed phenomena faster and at a higher resolution than conventional sensors.

@®High accuracy of 0.03%

Features of distributed force measurement technology

@Conventional torque sensors and component force meters
have a bridge circuit made up of 4 strain gauges for each
torque or component force. However, the AD7832 series
utilizes a distributed force system that evenly distributes
4 dedicated element strain gauges on the sensors.

@The distributed force detection method makes it possible to
perform model calculations using components’ forces in the
area of strain. This makes it possible to calculate true torque
precisely without interference from thrust and radial forces,
while still simultaneously measuring these other forces.

@Because torque is measured as multiple distributed forces, itis
possible to lower the noise of model-calculated torgue signals
compared to conventional methods.

@The distributed force detection method uses 4-element strain
gauges. These specially designed strain gauges are arranged
for heat balance within an extremely small area to form a
bridge circuit that eliminates the influence of heat gradients
and temperature changes.

| RTS exclusive 4 element torsion gauges

High speed High speed
ADC teleﬂeter

Distributed force bridge

Non-contact sensor based on telemetry technology

@0ur development of high speed, large capacity telemeters
contributes to our non-contact, simultaneous, highly-accurate
measurements,

®Detected distributed power is A/D transformed inside
the sensor. The large amount of distributed force data is
transferred with the high speed telemeter, enabling
lossless signal transfer.

Concept of distributed forces

Weighing technology Load cell
(Constant weight at any point on the surface)
JPLForce
Fz
Mx My
3 component forces One direction

Model cycle processing and frame measurement

The torsion gauge signal is digital and is calculated by the DSP
system at high speed using the matrix-vector method.
@Digital/analog data linkage
Noise-free and high precision torque can be used as a feedback
signal via the digital data link. All data can be stored on a PC.
ECAN, Ethernet, RS485
W Analog system, DA voltage output 210 V
@Frame measurement (RTS-E)
It is possible to start recording the frame measurement by
timer, interval and external trigger.
EFrame data output : 20 usec (50 kHz) sampling data is block
transferred.

Rotation synchronization measurement

@A slit disc rotary encoder installed on the sensor measures the
rotation angle simultaneously. The angle information calculated
enables output angular velocity, component force, and power.

®Component illustration of AD7832 series

RTS Sensor

RTS Torque Meter

+Data output

+ Digital 'F
= -CaN

+Ethernet

To externally connected equipment

RTS-S Sensor
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Rotation Torque Sensor

®RTS torque sensor evaluation

Example of torque meter features

ECycle test

This test loads positive and negative torque continuously. This is
the most difficult evaluation method for torgue sensors. The RTS
shows a performance of 0.01% FS (FS=1 kNm).

Toraue cycle test
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Example of validation of high speed response
WTorque waveform and combustion pressure of cylinders.
The detected torgue waveform differs according to each

cylinder, and it can be accurately understood that combustion
cylinder pressure and torque waveform has synchronized.
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A
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Pressure [MPa]
Ratation veiocity [x1000 rom]

Time [S]

mWeight-type torgue calibration test

By installing the torgue sensor directly to the calibration arm,
there is no need for error-causing intermediate bearings. Thus,
highly accurate calibration is possible. The AD7832 series has
enough stiffness to endure even radial force.

ETorgue measurement at an engine bench

This is an example of combustion pressure testing. The AD7832
series sensor is installed between the crank shaft and the fly
wheel (inertia equivalent to the gear box).

@Accuracy that can only be obtained with double range equipped (optional)

Users usually select sensor range according to the maximum torque value during testing. However, the desirable
measurement range tends to be too wide to measure with one sensor. The RTS series can be used in double range mode at
1/5 of full scale without degrading total accuracy, so it can cover anything from a small measurement range to a large one.

Full scale 100% /
Toraue | |400% of rated range
Total accuracy 0.03% |
1/5 of full scale
{ Qutput ; Output 100%

Full scale 100%

Torque | |45 of rated range
Total accuracy 0.03%

- Output 100%

Output |

@®5kHz high speed digital response enables total digital control

AD7893-5 indicator

|

R . -
=

The AD7832 series is capable of 5 kHz high speed response.
Due to this ability, everything from the sensor signal to real
measurement data of the control system is treated as a
digital value. Thus, these values can be used with a digital
controller as a feedback signal or real measurement value.

Measurement and control system using a CPU system



AD7832 series sensors are designed to withstand harsh conditions of torsion stiffness, torsion angle and maximum bending moment.
Even in configurations demanding radial and thrust load conditions, each component moment is accurately and separately measured.

@®Engine bench testing example

Torque generated from combustion
pressure reaches torque several
times higher than the engine's
nominal torque. The high accuracy,
wide dynamic range and high
response time of the AD7832
series of sensors enables them to
analyze the behavior of generated
torque and combustion pressure in
a multi cylinder engine.

MBSim  model Based Aol B R
Calibration Bench e

EasyDoE / ORION / iTEST

> . a 4

RTS sensor directly connected to engine crank shaft

Engine bench testing simulation example

Test example of inner cylinder pressure and — gt |
instant torque measurement g=a Oylincer pressiro 2

w=== Cylinder pressure 3
Measured torque and cylinder pressure (4000 rpm) ~ CYlinder pressure

e —
-

4 - 1 3 |

Crank angle [deg]

Torque [N*m]

Combustion cylinder
pressure [kPa]

The data sample above exemplifies the testing at A&D's test lab.
Instant torque waveforms for each cylinder can be measured.

Note : For instant torque measurement, estimated maximum torque value must be in
the RTS measurable range. Overload measurement value is not guaranteed.

@Utilization for motor torque testing

AD7832 series sensors can also be used
for motor testing for EV development.
With high accuracy and stiffness, they
provide solutions to user testing
requirements.

Under Test MBSim model Based
Motor _ Motor-HIL Bench

TQ-RTS ©-Encorder

Low
Dynam
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Rotation Torque Sensor

@Power train testing example

For transaxle testing, there are two measurement methods. One is using a real engine for the driving force, and the other is using a
hypothetical engine (motor driven). Testing these requires a wide dynamic range of load torque for the output shaft because there
is high load during ignition and extremely low load during coasting. To address errors caused by intermediate bearings, a torque
sensor that is directly connectable to the input and output shaft is indispensable. AD7832 series sensors are superior in this aspect.

1AV Transmission Callbration Process
e ] .

MBSfm Model Based
Transaxle Bench

Test bench control
M Test sequence definition
Measuring point setup through
experiment planning
W Tool interface

Evaluation
WGrade for ob}ectlve i
evaluation of shift quality |
MEvaluaton criteia: foraue, number of |
revolutions, acoeleration,shft time... |

Experiment planning Measurement data

Transaxle

to the drive shaft

AD7832 series sensor
directly connected to
the load motor

Ignition simulation with hypothetical engine
(motor driven)

Powertrain testing system
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The AD7832 series is a range of torque sensors with distributed force detection . . __
method, created with A&D's DSP and high-speed telemetry technology. These torque M Selection guide |® |\R°tf;ry oot | st s | f”tef;a C;b'elf”“’(‘:/er Cgb'el
sensors achieve high 1/3000 sensitivity and robustness at the same time. ST S ooq/ S S SIS S
Therefore, it is possible to mount them directly to the engine crank shaft and CVJ Q (bq;o (bq;o (bq;o (5@9 %@0 %@0 %@0(5@0 (bq;o (bq;o (bq,o %@9 ,5@9 pb@o
shaft for precise torque measurement. A PSS LS PSS PSP
ST EE
: f i : . s AD7832-S200 200Nm | v | v | = |—=|—=| Vv |—=|—=|—=| Vv | Vv | V| Vv ]Vv]|V
Customers can selec.t two kinds of configuration (Set-A or Set-B) as a standard. Depen_dlng on t.he applications AD7832-S500 B500Nm | v = v === v = =|{vi v iv|v vy
of the user, the rotation detector type, cable length, etc. Can be selected from the available options. Torque sensor | AD7832-81K 1kNm vIi=lvi=T=1=1vi=1T=1vi]iviviv]iv| v
AD7832-S2K 2kNm V]| — | Vv |—|—|—| v |— ||V IV]|V]|V]|V
AD7832A Set-A configuration AD7832-S5K BkNm | v |-|-|-|v]|-|-|-|v]|v]v]|v]Vv]v]V
. L AD7832-S200D1 200Nm | v | v | = | = | = | Vv | —=|—=|—=| Vv |V |V |V |V ]|V
Scope of supply : Torque sensor, sensor signal processor, rotary encoder, slit disc, antenna cable and encoder cable AD7832-S500D1 500Nm | v | = [ v =] =|=TvIi=1=|vIiv]iv]iviv v
Measurement parameters : Shaft torque, revolution velocity and rotation angle I'?aunaée AD7832-S1KD1  1kNm vi=Tvi=]==1v]i=]=v]iviv]iv]iv]v
AD7832-S2KD1 2kNm vV i—|—|vY|—|- Vi—|v| v |Vv|Vv]|v]|Vv
Torque sensor @®Torqgue sensor range : 200Nm, 500Nm, 1kNm, 2kNm or 5kNm AD7832-S5KD1 5kNm vi=-l=1=lvi=l=]l=1viiviviv]iv]iv]v
All ranges support single or dual range
g, (Needs to be selected before shipping) B Torque sensor B Rotary encoder Sensor signal processor ~ MSIit disc
" slitdisc ®Sensor signal processor : AD7893-S : TR Measurement AD7832-01-001  AD7893-S AD7832-02-001
i b Slit disc @Optical siit disc: 90-slit disc Sensor signal processor With slit disc g Eor S00NmM Eor 200Nm
®Rotary encoder T - = 200Nm { AD7832-01-002 AD7832-02-004
- . 5 & 500Nm . For 500Nm For 500Nm
Rotary encoder @®Antenna cable length : 20m o
) @®Encoder cable length : 20m - 1kNm E/ For TkNm For 1kNm
2kNm ; AD7832-01-003 AD7832-02-007
" 5kNm § For 2kNm For 2kNm
Antenna cable AD7832-01-004 AD7832-02-010
) - For BkNm For 5kNm
i—;—b i i
s = S 2 e o BFixed antenna BAntenna cable
S *‘ &7 o / __ / . AD7832-03-001 20m
— *° AD7832-03-002 10m
Encoder cable N f AD7832:03-003  5m
- Included
- - o g /= inthetorque BEncoder cable
AD7832A Set-B configuration :,‘:/ sensor S AD7832-04-001 20m
@ (il AD7832-04-002 10m
Scope of supply : Torgue sensor, sensor signal processor and antenna cable == AD7832-04-003  5m
@Shaft torque range options : 200Nm, 500Nm, 1kNm, 2kNm or 5kNm
All ranges support single or dual range @Exterior dimensions of AD7832-S series
(Needs to be selected before shipping) . . . .
@®Sensor signal processor : AD7893-S Sensor signal processor B Outline drawing of torque sensor EOutline qraW|ng of
@®Antenna cable length : 20m S l_ sensor signal processor .
N ] . I 3 >
Antenna cable - 1
1 97 208.2
. i 96 15 184.5 | 112
i—a— e JL
I
£ . 8|5 b 5
— = }
92 10
AD7893-S Sensor signal processor specification |
1 o
®Measurement @Display Z
— T Torque Numerical measurement display
Revolution velocity Trend graph display ﬁ

Revolution angle*

Panel cut dimension

®Processing

®External 170 Low pass filter . . .
Analog output (+/-10V) Polarity conversion wExterior dimensions of torque sensor (mm)
Digital output (CAN2.0B) Torque rotation zero correction Model A oB oC oD OE OF *1 G H il I-2 J-1 J-2 oK L
Digital 1/0 (contact points) Torque temperature zero correction AD7823-S200 140 |®1148| ©85g5 | ®85H6 | ®120 | ©164 70 12 S5 10.5 | 8-08.2 8-M8 ®100 62
Rotary pulse input Zero adjustment AD7823-S500/S1K| 140 |®121.8| ®85g5 | ®85H6 | ®128 | ®164 80 13 38 13 8-010.2| 8M10 | ®104 71
. . AD7823-S2K 140 |®129.8 | ©®85g5 | ®85H6 | ®138 | ®172 100 15 54 15 8-0122| 8M12 | ®110 89
*Not included in Set B AD7832-S5K 140 |®139.8 | 085g5 | #85H6 | 150 | @182 | 110 | 17 | 60 17 |80142| 8M14 | @120 | 97
%1 90PPR



