HIOKI

Instruction Manual

POWDER IMPEDANCE
MEASUREMENT SYSTEM

The latest edition of the instruction manual EazzC]

& S
§ EEE

EN

Oct. 2024 Edition 1
SA2653A961-00

HIOKI SA2653A961-00



HIOKI SA2653A961-00



Contents

Introduction..........ccooiiii 7 2.6 Connecting the Instrument and
System Configuration............cccccocviiiiiiinnne. 8 the Computer .......c.coovveveiiiiiicce 37
NotationNS .....ooooveieiie e, 9 Connecting the IM3533 or IM3570 to
Safety Information ...........ccoovevevevecerecercnn. 10 the computer via USB ..., 38
. Connecting the RM3545A to the
Precautions for Use........cccoveeviecieceeciiee 11 _
computerviaUSB............cooeeiiiiiiiiiinn. 39
Measurement Procedure..........ccccccceeeenvennee. 14 2.7 Connecting the Sensor Unit and
the Computer ..o 40
1 Overview 15 2.8 Using the SA9003 and the
SA2654 in a Glove BOX .........ccecuu...... 41
1.1 Overview and Features ...................... 15 Inserting the SA9003 Press Unit
1.2 Part Names and Functions ................ 16 through the pass box into the glove box....42
Powder Impedance Measurement 2.9 Turning On the Instrument................. 45
System (an example with the IM3570 2.10 Turning On the SA2654 Sensor
included) ........ooviiiiieiiie e, 16 L o V| 46
IM3533 LCR Meter and IM3570 2.11 Starting the SA2653
g&;gjg;eRAn_alz’zer S 1; Measurement Software ..................... 47
SA2654 Sosor Ui vorrrror20 212 Entering the Load-Cell
SAQ003 Press UNit ..........ovveeovveeerrvrernnen, 22 Calibration Value to the SA2653
SA9004-01 Test Fixture..........ccoceveeeveenen.. 24 Measurement Software .........c............ 48
SA9005 Mold Release Unit ..................... 25 Correcting the calibration value ................ 49
L2280-01 and L2280-03 Connection
Cable ... 25

1.3 SA2653 Measurement Software .......26 3 Configuring the SA2653

Measurement Software 51
2 Preparing for

3.1 Selecting the Measurement Mode ....51
Measurement 27

3.2 Checking the Connection

Between the Measuring
2.1 Conducting a Pre-start Inspection.....27

. Instrument and the Computer-............ 53
22 Installing the SA2653 3.3 Performing Calibration and
Measurement Software ...................... 28 Compensation 55
Check and note about installation............. 28 34 Checking the Load and Thickness....66
Installation procedure..............ccccccoceeenne. 28 ' _ g
Installing the USB driver for the 3.5 Opening the Measurement
SA2654 Sensor Unit .........ccceeeveeeeeeneenennne. 29 Conditions Setting Window................ 68
Installing the SA2653 Measurement 3.6 Setting the Measurement
SOftWAre ... 30 Frequency _____________________________________________ 70
2.3 Connecting the Power Cord to the 3.7 Setting the Number of
Instrument........ocoovieiiii 32 Measurements and the
24 Connecting the Sensor Unit and Measurement Interval......................... 71
the Press Unit ..o 33 3.8  Setting the Measurement Signal
2.5 Connecting the Measuring LeVel ..o 72
Ins.trument and the. Press Unit 3.9 Setting the Measurement Trigger......74
Using the Connection Cable.............. 35 3.10 Setting the Measurement Speed...... 76

SA2653A961-00 %
HIOKI SA2653A961-00



Contents

3.11 Setting the Connection Cable

5

Length ..o 77
3.12 Switching the Resistance Range ......78
3.13 Setting the Test Fixture
Information.........cccoooeiiiiiii 79 5.1
3.14 Entering the Information About
the Powder to be Measured............... 80 5.2
3.15 Saving the Measurement 5.3
Conditions.......cooveiieiiiieeee 82 54
Loading the measurement conditions ....... 83 5.5
3.16 Resetting the Measurement
Software Settings .......cccocvvvviviivinnnns 84 56
3.17 Setting the Save Destination for 57
the Measurement Results .................. 86
3.18 Configuring the Application 5.8
SettingS ..o 88
Receiving the Update Notification at 5.9
Startup .coooeeeeeeen 88
Configuring the numerical input/output
SEHiNGS. .. 89 6
3.19 Switching the User Interface
Language. ..o 90 6.1
3.20 Updating the SA2653
Measurement Software ...................... 91
3.21 Checking the Software Version
NUMDET ... 92
6.2
4 Making Measurements 93
6.3
4.1 Placing the Powder into the
SA9004-01 Test Fixture ........cccvvueee. 93
4.2 Positioning the Test Fixture in the
Press Unit.....cooeeeieeeeeeeeeee 96 7
4.3 Applying a Load to the Powder ......... 98
4.4 Starting the Measurement................ 101
4.5 Removing the Test Fixture from 7.1
the Press Unit ..., 103 7.2
4.6 Removing the Powder from the 7.3
Test Fixture .....ooovevveeeeeeeeee 105 74
4.7 Cleaning the SA9004-01 Test 7.5
FIXEUPE +rrreeeeeseceeee e 106 7.6
7.7

Measurement Results

Display 107
Examining the Measurement

RESUIS ..o 107
Editing the R value..........cccoccvven 111
Loading Saved Data ..........cccceeueuneee 115
Changing the Graph Display............ 116
Changing the Graph to Optimal
Settings (Auto-Scale Display).......... 118
Displaying/Hiding the Series............ 119
Saving the Screenshot of the

Graph ..o 120
Saving Analyzed Data in CSV File
Format.....oooooii 121
Output File Format ..........ccccoovevenee. 122
FAQ 123
What Types of Information Are

Stored in Measurement Data

FileS? .o 123
Common section...........c.coeevvveeieieieiiinnns 123
R-value calculation section.................... 123
Measured data section................ccceeeee. 124
How are the output parameters
calculated? ......ccoooieiiiie 125
What Are the Methods and
Precautions for Measuring
Impedance?.......ccoovieiieiiiece 127
Specifications 129
SA2653 Measurement Software .....132
SA2654 Sensor Unit .......cccoeeveernne 142
SA9003 Press Unit........cccocveereennnne. 143
SA9004-01 Test Fixture.................... 144
SA9005 Mold Release Unit.............. 145
L2280-01 and L2280-03

Connection Cable........cccccceeverieennne. 146
External VIews ..., 147

HIOKI 8&653/0\961-00



8

8.1

8.2
8.3

8.4

Maintenance and
Service 149

Repair, Inspection, and Cleaning....149
Performing maintenance on the

SA9003 Press Unit ........cccevviviiieiiiiennnn. 150
Inspecting the System ...................... 151
Troubleshooting .......ccccovveeniiienee. 151
Before returning for repair ...................... 151
Error messages .........cccceeeeeeiiiiiiiiiiiinen, 154
Disposing of the Products ................ 154

HIOKI SA26§A961-00

Contents



Contents

HIOKI S,@653A961 -00



I Introduction

Thank you for choosing the Hioki Powder Impedance Measurement System.
To ensure you get the most out of this system over the long term, please read this manual carefully
and keep it available for future reference.

Request for product user registration

This system may be upgraded for improvements or specification changes.

We kindly request that you visit the following link to register your product to receive
critical updates and information about the product:
https://www.hioki.com/global/support/myhioki/registration/

Below are all the resources you can choose from based on your specific application.

Tvoe Manual contents Hard Electronic version
ye copy (PDF)
I\PIIZ‘::::eInT::td ;n::em Instructions for operating this
; ysiem system and how to use the SA2653 | - v
Instruction Manual (this
Measurement Software
document)
SA2653 Measurement Software | Guide to accessing the instruction v N
Guide for Instruction Manual manual download page (QR code)
SA2654 Sensor Unit Instruction How to use the Sensor Unit v _
Manual
SA9003 Press Unit Instruction How to use the Press Unit v _
Manual
SA9004?01 Test Fixture How to use the Test Fixture v -
Instruction Manual
SAQOOS.MOId Release Unit How to use the Mold Release Unit v -
Instruction Manual
L2280-01IL228.0-03 Connection How to use the connection cables v -
Cable Instruction Manual
Information regarding the safe use of
Operating Precautions this system
(0990A905) Please review the separate v -
Operating Precautions before using
this system.

Target audience

This manual has been written for use by individuals who use the system or provide information
about how to use the system.

In explaining how to use the system, it assumes the user has knowledge equivalent to that of a
graduate from a technical high school program specializing in electrical and powdery substances.

Trademarks

Microsoft, Microsoft Edge, and Windows are trademarks of the Microsoft group of companies.

HIOKI SA26;3A961-00
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System Configuration

I System Configuration

The Powder Impedance Measurement System consists of the following products.
Upon receiving the products, inspect them for any damage or anomalies. If you discover any
damage or find that the product does not perform as indicated in the specifications, please contact

your authorized Hioki distributor or reseller.

Product

Included accessories

SA2653 Measurement Software
The latest version is available for download
from Hioki’'s website.

» PC Application CD (Measurement Software)
» USB license key

» USB cable (Type A to Type B)

* Guide for Instruction Manual (SA2653A964)
* Operating Precautions (0990A905)

SA2654 Sensor Unit

* Instruction Manual

» Power cord

* USB cable (Type A to Type B)

* Functional ground cable (for SA9003 functional ground
connection)

» CD (USB driver)

* Operating Precautions (0990A905)

SA9003 Press Unit

* Instruction Manual
 Ratchet handle

* Quick spinner

» Short-compensation block

SA9004-01 Test Fixture

¢ Instruction Manual

SA9005 Mold Release Unit

* Instruction Manual

L2280-01 Connection Cable
(80 cm, for the IM3533 LCR Meter and the
IM3570 Impedance Analyzer)

¢ Instruction Manual

L2280-03 Connection Cable
(80 cm, for the RM3545A Resistance Meter)

¢ Instruction Manual

IM3570 Impedance Analyzer

IM3533 LCR Meter

RM3545A Resistance Meter

See the Instruction Manual for the measuring instrument.
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Notations

I Notations

Safety notations

This manual classifies seriousness of risks and hazard levels as described below.

A DANGER Indicates an imminently hazardous situation that, if not avoided, will result in
death or serious injury.

ﬁ WARNING Indicates a potentially hazardous situation that, if not avoided, could result in
death or serious injury.

Indicates a potentially hazardous situation that, if not avoided, could result

A CAUTION in minor or moderate injury or potential risks of damage to the supported
product (or to other property).

Provides important information and content necessary for operating or

IMPORTANT o
maintaining the system.

Indicates prohibited actions.

Indicates mandatory actions.

)%

Symbols on the products

Indicates the presence of a potential hazard. See “Precautions for Use” (p.11)
and warning messages listed at the beginning of each operating instruction in the
instruction manual, as well as the accompanying document entitled Operating
Precautions.

Indicates the on position of the power switch.

Indicates the off position of the power switch.

Indicates the functional ground terminal.

Indicates that the product can be used to measure direct current (DC) voltage/current
or can be powered by a DC source.

Indicates that the product can be used to measure alternating current (AC) voltage/
current or can be powered by utility AC power.

CilIFO— B>

Symbols for various standards

C € Indicates that the product complies with standards mandated by EU directives.
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Safety Information

Other notations

Provides useful capabilities and advice you should be aware of.
(p. ) Indicates the page number to reference.
START
(bold) Indicates the names of user interface elements on the screen, which appear in bold or
are enclosed in brackets.
[1]
. Unless otherwise noted, the term Windows is generically used to refer to Windows 8.1,
Windows

Windows 10, and Windows 11.

Accuracy labeling

The thickness measurement accuracy of the SA9003 is expressed by defining limit values for errors
using the same measurement unit as measured values.

The load measurement accuracy of the SA9003 is expressed by defining limit values for errors as a
percentage of the full scale.

Full scale Indicates a value with a rating of 60 kN. Limit values for full-scale errors are expressed
(rated load value) | as a percentage of the full scale (% of full scale or % f.s.).

Screen display

The screen of the SA2654 Sensor Unit displays the alphanumeric characters as follows.

112/3(4/5/6(7/8/9|0

(3456 1850

I Safety Information

This system has been designed in accordance with the international standard IEC 61010 and

has undergone rigorous safety testing prior to shipment. However, using the system in a way not
specified in this manual may compromise its safety features.

Carefully read the following safety notes and the instruction manual for the measuring instrument to
be connected before use.

A DANGER

g ® Familiarize yourself with the contents of this manual before use.

Failure to follow this guidance will result in misuse, leading to serious bodily injury or
damage to the products.

/\ WARNING

B If you have not previously used electrical measuring instruments, ensure
adequate supervision by a technician with experience in electrical

o measurement.
Failure to follow this guidance could result in electric shock.
It could also cause serious incidents, such as heat generation, fire, or arc flash due to
a short-circuit.

HIOKI 819353A961-00



Precautions for Use

I Precautions for Use

Observe the following precautions to ensure the safe use of the system and to maximize its
capabilities.

Ensure that use of the system conforms not only to its specifications but also to the specifications
of all products to be used, including accessories and optional equipment.

For the IM3570 Impedance Analyzer, the IM3533 LCR Meter, and the RM3545A Resistance Meter,
see the instruction manual for each instrument.

/\ WARNING

® ® Do not measure anything other than powder.

Failure to follow this guidance could damage the products, resulting in bodily injury.

Placing the products

/\ WARNING

® Do not use the products in locations such as the following:

* Where it would be subject to direct sunlight or high temperatures

* Where it would be exposed to corrosive or explosive gases

» Where it would be exposed to powerful electromagnetic radiation or close to objects

carrying an electric charge

» Where it would be close to an inductive heating device (such as high-frequency
® inductive heating devices and IH cooktops)

» Where it would be subject to a large amount of mechanical vibration

* Where it would be exposed to water, oil, chemicals, or solvents

* Where it would be exposed to high humidity or condensation

» Where it would be exposed to an excessive amount of dust

* Where it would be unstable or inclined

Failure to follow this guidance could damage the products or cause them to malfunction,

resulting in bodily injury.

m Place the products, leaving enough space around them to facilitate
unplugging the power cords.

If there is not enough space left around, the power cannot be shut off immediately
in an emergency. Failure to follow this guidance could result in bodily injury, fire, or

0 damage to the products.
m Before plugging the power cord into outlet, ensure that your supply
voltage falls within the supply voltage range indicated close to the
power inlets of the products.

Supplying a voltage outside the specified range to the products could damage them,
causing bodily injury.
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Precautions for Use

Check before use

Inspect the products for malfunctions or damage and check them for proper operation before use. If there is
any malfunction or damage, please contact your authorized Hioki distributor or reseller.

A DANGER

® Do not use the products for measurements on any circuits that exceed
® the ratings or specifications of the products.
Failure to follow this guidance will cause damage to the products or overheating,
resulting in serious bodily injury.

Precautions during measurement

/\ WARNING

B First, connect the protective conductor terminal to the ground.

Failure to follow this guidance could result in electric shock while connecting other
wires.

0 B Ensure to ground the protective conductor terminal.

Failure to follow this guidance could result in electric shock.

B Connect the power cord to a grounded two-prong power outlet.

Connecting the power cord to an ungrounded power outlet could result in electric
shock.

/\ CAUTION

B Do not disconnect the USB cable while the products are sending or receiving

® data.

Failure to follow this guidance could damage the products or the computer.

Handling cables

/\ CAUTION

B When disconnecting cables, disengage the lock and then pull out the BNC
connector while gripping it at the connection point, rather than pulling on the
cable itself.

Failure to follow this guidance could damage the BNC connector or connection point.

IMPORTANT
Do not use a connection cable where the insulation is damaged and the metal part is exposed.
Failure to follow this guidance could affect measurements.

Disclaimer

When incorporating this system into any other system or reselling it, Hioki cannot be held responsible for any
any direct or indirect damages at the end destination.
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Precautions for Use

Handling the instrument

The IM3570 Impedance Analyzer, the IM3533 LCR Meter, the RM3545A Resistance Meter, and the SA2654
Sensor Unit are classified as Class A devices under the EN 61326 standard.

Use of the instruments in a residential setting such as a neighborhood could interfere with reception of radio
and television broadcasts.

If this occurs, take appropriate steps to counteract the issue.

Precautions when transporting the SA9003 Press Unit

/\ CAUTION

B Hold the left and right side handles.
Device weight: Approx. 20.7 kg

o m Follow your company’s safety guidelines, such as using anti-slip gloves and
safety boots.

Failure to follow this guidance could cause bodily injury.

Shipping Precautions

When shipping the products, use the original boxes and packaging materials in which they were delivered.
However, do not use the original boxes and packaging materials if they are damaged.

/\ CAUTION

Observe the following when shipping the products:
® Do not subject the products to strong shocks such as vibration or dropping.

Failure to follow this guidance could cause damage to the products during shipment.

B Remove accessories and optional equipment from the products
o B Use the original packaging materials in which the products were delivered, and
then place them in additional boxes.

Failure to do so could cause damage the product during shipment.

Precautions related to disc usage

» Exercise care to keep the recording surface of the disc free of dirt and damage.

* If you need to label the disc, for example with text, use a marker with a soft tip.

+ Store discs in protective cases. Avoid exposing discs to direct sunlight, high temperatures, or high
humidity.

+ Hioki is not liable for any computer system issues that arise in connection with the use of this
disc.

HIOKI SA2615§A961 -00



Measurement Procedure

I Measurement Procedure

Before using the system, see “Precautions for Use” (p.11).

>

“Preparing for Measurement” (p.27)

» Check the system for abnormalities.

* Prepare for measurement.

» Turn on each measuring instrument.

« Start the SA2653 Measurement Software.

“Configuring the SA2653 Measurement Software” (p.51)

 Configure the SA2653 Measurement Software.
* Perform calibration and compensation.

“Making Measurements” (p.93)

» Put powder into the SA9004-01 Test Fixture.

* Apply a load to the powder.

« Start a measurement.

» Stop the measurement.

» Take out the powder from the SA9004-01 Test Fixture.

“Measurement Results Display” (p-107)

» Use the system to graphically display and analyze the measurement results.

“Cleaning up the products after measurement” (p.106, p.149)
* Clean the SA9003 Press Unit and the SA9004-01 Test Fixture.

Measurement completed.
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n Overview

I 1.1 Overview and Features

The Powder Impedance Measurement System can analyze the electrical characteristics of powders

from various perspectives.

While pressing powder at a pressure of up to 764 MPa, the system measures the impedance and
the thickness of the molded powder simultaneously.

By comparing variations in material lots, powder shape, type, material content, granulation
conditions, and surface treatment conditions, it is possible to evaluate batteries at an earlier stage

©)
<
@
<.
)
=

of battery manufacturing processes.

@ Multifaceted analysis of the electrical characteristics of powders

The Powder Impedance Measurement System provides multifaceted analysis of electrode
materials, solid electrolytes, and conductive materials in batteries.

The SA2653 Measurement Software performs everything from data acquisition and
automatic conductivity calculation to multifaceted analysis.

Measurement items

* Volume resistivity (Q-cm)

 Conductivity (S/cm)

* lonic conductivity (S/cm)

+ Bulk density (g/cm®)

« Filling factor, porosity (when the true density is entered, %)
* Press pressure (MPa)

@ Size available for use in a glove box

The SA9003 Press Unit is small enough to be used inside a glove box.

@® Impedance measurement is possible under high pressurized conditions

Measurements with high reproducibility are possible due to the minimal effects of gaps and
contact resistance.

@ Capable of measuring resistance for both AC and DC

Different measuring instruments can be used depending on the type of powder you wish to
measure.

For example, a DC resistance meter can be used to measure conductors, while an
impedance analyzer can be used to measure dielectrics.

HIOKI SA261>§A961 -00



Part Names a

nd Functions

I 1.2 Part Names and Functions

Powder Impedance Measurement System (an example with the IM3570

included)

e —

= . —
000N« 33588 mm

3 4 2

No. Product Function Reference
page
Stores information acquired from the
measuring instrument, displacement meter,
1 SA2653 Measurement Software and load cell to analyzg powde'rs used as 0.26
battery electrode materials, solid electrolytes,
or conductive materials from various
perspectives.
. Displays the displacement meter and load cell
2 | SA2654 Sensor Unit measurements of the SA9003 Press Unit. p-20
. Applies load to the powder filled in the
3 | SA9003 Press Unit SA9004-01 Test Fixture. p-22
. Allows the powder to be positioned in the
4 | SA9004-01 Test Fixture SAQ003 Press Unit p.24
. Allows the powder to be removed from the
Al Mold Rel . 2
S | SA9005 Mold Release Unit SA9004-01 Test Fixture. p-25
L2280-01 Connection Cable
(80 cm, for the IM3533 LCR Meter
6 and the IM3570 Impedance Analyzer) | Connects the SA9003 Press Unit and the 0.25
L2280-03 Connection Cable measuring instrument. '
(80 cm, for the RM3545A Resistance
Meter)
Measures AC impedance at frequencies
IM3570 Impedance Analyzer ranging from 4 Hz to 5 MHz.
p.17
7 Measures AC impedance at frequencies
IM3533 LCR Meter ranging from 1 mHz to 200 kHz.
RM3545A Resistance Meter Measures DC resistance. p.19
For the external dimensions of each product, see “7.7 External Views” (p.147).
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Part Names and Functions

IM3533 LCR Meter and IM3570 Impedance Analyzer

For details about the IM3533 LCR Meter and the IM3570 Impedance Analyzer, see the instruction
manual for each instrument.

Front side (example: IM3570) o
<
HIOKI (0]
[IT IM3570 IMPEDANCE ANALYZER g
Not used q g
Cr—1
[ ]
e O N
2
No. Name Function
Press to turn the instrument on and off when the main power switch is set to the
1 | Start button o o
on position. (The power switch is located on the rear.)
Liqui I . .
2 !qwd crysta Displays the progress of the compensation. (p.55)
display
Connect the L2280-01 Connection Cable here. (p.35)
Measurement * Leur term'inal Currer.1t sensing termin.al '
3 terminals * Lpor terminal Low-side voltage sensing terminal
* Hpor terminal High-side voltage sensing terminal
* Heyur terminal Current generating terminal

Back side (example: IM3570)
4 Not used 5 Not used

No. Name Function
4 |Power switch Use to turn the instrument on and off.
5 | USB connector Connect the USB cable here. (p.39)
6 |Powerinlet Connect the power cord here.
7 |vents Prevent the inside of the instrument from overheating by providing ventilation.

Do not block these vents or insert foreign objects.

The first four digits of the 9-digit number indicate the year (its last two digits
only) and the month of manufacture.

Do not remove this sticker because the number is required for product
tracking.

8 | Serial number

HIOKI SA261£»ZA961 -00



Part Names and Functions

Sides (example: IM3570)

8
Left side Right side
0808 N 908030 ]jJ
o L& |2 ®
Le] :
® ® | g ®
- b @T ==
10 9
No. Name Function
8 |Vents Prevent the inside of the instrument from overheating by providing ventilation.
Do not block these vents or insert foreign objects.
Stands Extract to tilt the instrument.
10 |Handle Grasp to carry the instrument.
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Part Names and Functions

RM3545A Resistance Meter

For details about the RM3545A Resistance Meter, see the instruction manual for the instrument.

Front

3 2
|

HIOKI FIM3545ARESISTANCE METER @Not used

N\

©)
<
@
<.
)
=

\ Yy

No. Name Function
Press to turn the instrument on and off when the main power switch is set to the
on position. (The power switch is located on the rear.)

41 | Start button

2 |Display Displays the progress of the compensation. (p.55)
Connect the L2280-03 Connection Cable here. (p.35)
» Source A terminal Current sensing terminal

3 Measurement » Source B terminal Current generating terminal
terminals « Sense A terminal  Voltage sensing terminal
» Sense B terminal  Voltage sensing terminal
» Guard terminal Guard terminal
Rear
Not used
~
.-%,
5 -6
4 ..... ‘
— ® ) Not used
At aci
Not used 7
8
No. Name Function
4 |Power switch Use to turn the instrument on and off.
5 |Powerinlet Connect the power cord here.
Connect the USB cable here.
6 |USB connector The RS-232C setting is chosen by default. When connecting the cable,

change the communications setting to USB. (p.39)

The first four digits of the 9-digit number indicate the year (its last two digits
only) and the month of manufacture.
Do not remove this sticker because the number is required for product

tracking.

7 | Serial number

8 |Stands Extract to tilt the instrument.
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Part Names and Functions

SA2654 Sensor Unit

Front
2 1
HIOKI
( sSAZ2654 DISPLACEMEI|T [mm] @ )
SENSOR UNIT o
! Not used
LOAD [kN]
[ )
( Not used )
o [ DTI
3
No. Name Function
Displ - . . .
1 dilss;:;ement meter Displays displacement-meter measurements of the SA9003 Press Unit.
2 |Load-cell display Displays load-cell measurements of the SA9003 Press Unit.
3 |[Stands Extract to tilt the instrument.
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Part Names and Functions

Rear

- PO¢ER

i
B

DISPLACEMENT LOAD %,;Jﬂ‘l‘i:&}

MADE IN JAPAN

T H_B

©)
<
@
<.
)
=

mn
nc
DR
=
H
-
({=]

10
Eo
7 —s —38
]
No. Name Function
4 Power switch Use to turn the instrument on and off.
5 |Power inlet Connect the power cord here.
6 | USB connector Connect the USB cable here.
Displ - . . .
7 Isplacement-sensor Connect to the displacement-meter terminal of the SA9003 Press Unit.
connector
8 Load-cell connector Connect to the load-cell connector of the SA9003 Press Unit.

The first four digits of the 9-digit number indicate the year (its last two
digits only) and the month of manufacture.

Serial number . . .
9 & nu Do not remove this sticker because the number is required for product

tracking.
Reduces the effect of noise.
10 Functional ground For use in noisy locations, connect the functional ground terminals of
terminal the SA2654 Sensor Unit and the SA9003 Press Unit using the functional

ground cable supplied with the Sensor Unit.
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Part Names and Functions

SA9003 Press Unit

/\ CAUTION

B Place the device on a flat surface.
Failure to follow this guidance could damage the device.
B Use the handles to carry the SA9003 Press Unit.

Failure to follow this guidance could result in dropping the device, causing damage to
it or bodily injury.

H Use the ratchet handle to change the load of the SA9003 Press Unit.

Using electric tools could result in damage to the device or bodily injury.
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Part Names and Functions

No. Function
1 |Rail Allows the SA9004-01 Test Fixture to be inserted.
2 |Load cell Measures the load on the powder.
3 | Hydraulic jack Applies load to the powder filled in the SA9004-01 Test Fixture.
4 |BNC terminals Connect the L2280 Connection Cable here.
5 |Handles Grasp to carry the device.
The first four digits of the 9-digit number indicate the year (its last two
6 | Serial number digits only) and the month of manufacture.
Do not remove this sticker because the number is required for product
tracking.
Reduces the effect of noise.
7 | Functional ground terminal For use in noisy locations, connect the functional ground terminals of
9 the SA2654 Sensor Unit and the SA9003 Press Unit using the functional
ground cable supplied with the Sensor Unit.
8 Displacement meter Measures the load on the powder.
Displacement-meter Connect the displacement-meter connector of the SA2654 Press Unit
9
terminal here.
10 | Load-cell connector Connect the load-cell connector of the SA2654 Press Unit here.
11 ' Bases Prevent the SA9003 Press Unit from falling.
Use the four M12 screw holes on the bases for fixing.
12 |Banana plugs Connects to the SA9004-01 Test Fixture terminals.
Attach to the hydraulic jack of the SA9003 Press Unit to apply the load.
13 | Ratchet handle The ratchet handle comes with a socket. (width between parallel sides:
17 mm)
14 | switch lever Use to switch between two ratchet handle modes: tightening mode
(clockwise) and loosening mode (counterclockwise). (p.98)
15 | Quick spinner Attach to the hydraulic jack of the SA9003 Press Unit to adjust the gap
P between the upper electrode of the Test Fixture and the Press Unit.
16 | Short-compensation block | Use to perform the short compensation.
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Part Names and Functions

SA9004-01 Test Fixture

/\ CAUTION

B Do not touch the edges of the cylindrical parts of the upper and lower
electrodes.

Failure to follow this guidance could cause bodily injury.

©

No. Name Function

1 Upper electrode Makes contact with the top surface of the cylindrical powder pellet to
measure impedance. (¢10 mm)

2 Container section Contains the powder.

3 Die Forms the powder into a cylinder with a diameter of 10 mm.

4 Lower electrode Makes contact with the bottom surface of the cylindrical powder pellet to
measure impedance. ($10 mm)

5 Terminals Connect to the banana plugs of the SA9003 Press Unit.

6 Handle Hold to insert the SA9004-01 Test Fixture into the SA9003 Press Unit.
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Part Names and Functions

SA9005 Mold Release Unit

@)
<
@
<
@
3
7
(Front)
— | /
(Front) (Rear)
No. Name Function
1 Handle Turn to push the power release pin downward.
Holes for th .
2 oles or_ & powder Holds the powder release pins.
release pins
3 Elc;\;\;der release pin Extrudes the powder stuck in the die.
4 Powder release pin Use when the flat powder-release pin was not able to remove the
(60-degree conical) powder.
Crushes and extrudes the powder stuck in the die.
5 Guide plate Guides the powder release pin for perpendicular insertion into the die.
6 Tray Retrieves the powder extruded from the die.
The first four digits of the 9-digit number indicate the year (its last two
7 Serial number digits only) and the month of manufacture.
Do not remove this sticker because the number is required for product
tracking.

L2280-01 and L2280-03 Connection Cable

L2280-01 Connection cable for use with the IM3570 and the IM3533

L2280-03 Connection cable for use with the RM3545A
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SA2653 Measurement Software

The SA2653 Measurement Software stores information acquired from the measuring instrument,
the displacement meter, and the load cell to analyze powders used as battery electrode materials,
solid electrolytes, or conductive materials from multiple perspectives.

See “3 Configuring the SA2653 Measurement Software” (p.51).

p.82 p.?S p-90 p.91

p.80

[ #% Fle option Lanquage

Help

Meas Mode AC Sweep

[

— o

Meas. Settings
Sweep
-start: 4.0000E+00 Hz
-stop: 5.00006+06 Hz
-num: 500 pt
Level: CV 0100V
Range: Auto
Speed: SLOW

Electrode: 910 mm

Meas trig: start imm

Open

Material Info

Masslg]

True Density[g/cm*3]
(Optional)

Temperature[°C]
(Optional)

Load and Displacement Monitor
OPEN: —---/--/--

Calibration Load cell rfoton

\ 0.00 kN +-

SHORT: ~~—/~-/~
Thickness: ----/--/-

0.1744 mm

Clear

’—‘ History

Data Strage Location

Nyquist (Cole-Cole) Plot

000€-00

Root Path ‘

Browse

Sample Name. ‘
(save Folder Name)

|
Measurement
‘ Start

Comment ‘

p.86 —

(20 Characters Max) Ssooe-o1 —

100402
0000

Status

]

Progress

'
s00e-05
Rl

' I '
200805 600E+05 B00E-05

SA2653 Measurement Software (home screen)
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E Preparing for Measurement

I 2.1 Conducting a Pre-start Inspection

Inspect the system for malfunctions or damage and check it for proper operation before use. If
there is any malfunction or damage, please contact your authorized Hioki distributor or reseller.

Check item

Solution

The power cords do not have any damaged
insulation or exposed metal.

Do not use them if they are damaged, because this
could result in electric shock or a short-circuit. Contact
your authorized Hioki distributor or reseller.

The cables do not have any damaged insulation
or exposed metal.

Do not use them if they are damaged, because this
could cause unstable readings or errors.
Replace them with undamaged ones.

The instrument is not damaged.

If the instrument is damaged, contact your authorized
Hioki distributor or reseller for repair.

* For the IM3570 and the IM3533
The splash screen displaying the model
number and the firmware version appears
after the instrument is turned on.

* For the RM3545A
The start button lights up green or red after
the instrument is turned on.

If the splash screen does not appear or the start button
does not light up, the power cord may have a break or
the instrument may be damaged internally. Arrange for
repair.

No error is displayed on the splash screen.

If an error (Err) is displayed, the instrument may be
internally damaged. Arrange for repair.

The electrodes and die of the SA9004-01 Test
Fixture have no chips, cracks, or other damage.

Do not use them if they are damaged, because this
could cause unstable readings or errors.
Replace them with undamaged ones. (p.149)
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Installing the SA2653 Measurement Software

I 2.2 Installing the SA2653 Measurement Software

Check and note about installation

/\ CAUTION

B Do not connect the IM3570 Impedance Analyzer, the IM3533 LCR Meter, or the
RM3545A Resistance Meter to the computer until the SA2653 Measurement
® Software installation is complete.
Failure to follow this guidance could result in improper installation of the SA2653
Measurement Software.

System configuration (recommended)

Operating system Windows 11
Windows 10 (32-bit or 64-bit)

.Net library .Net Framework 4.7.2 or later

Processor Depends on the operating environment of the above operating
systems.

RAM Depends on the operating environment of the above operating
systems.

Storage 3 GB free space or more

Display Resolution: 1,366 x 768 or higher
Display colors: 65,536 colors or more

Interface USB 2.0 or later (with 3 ports)

Installation procedure
Install all of the following software on the computer:
Refer to the instruction manual included with each measuring instrument for the software
installation procedure.

» Microsoft .NET Framework 4.7.2 or later
» USB driver for the SA2654 Sensor Unit
* SA2653 Measurement Software

Installing Microsoft .NET Framework 4.7.2

Download the Microsoft .NET Framework Runtime from Microsoft's website (URL below) and install
it on the computer.

If the computer has Microsoft .NET Framework 4.7.2 installed, proceed to “Installing the USB driver
for the SA2654 Sensor Unit” (p.29).

https://dotnet.microsoft.com/download/dotnet-framework/net472

Refer to Microsoft’'s website for the installation procedure of Microsoft .NET Framework 4.7.2.
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Installing the SA2653 Measurement Software

Installing the USB driver for the SA2654 Sensor Unit

When connecting the SA2654 Sensor Unit to the computer for the first time, install the dedicated
USB driver.

If the dedicated USB driver has already been installed on the computer, skip the steps below.
The USB driver execution file is available from the CD included with the SA2654 Sensor Unit.
You can download it from the following website.

https://www.hdl.co.jp/en/faspc/Drivers/

Do not connect the instrument to the computer until the USB driver installation is complete.

Example: For Windows 10
1 Exit all applications running on the computer.
2 Remove the USB cable connecting the SA2654 Sensor Unit to the computer.

3 Double-click [setup.exe] in the USB driver folder (USBDRV-CDMxxxxxxx-xxx) on the CD
that came with the SA2654 Sensor Unit to execute. (You can download the execution
file from the following website.)

https://www.hdl.co.jp/en/faspc/Drivers/

Juswainsea| Joy Buledaid

The installer starts.

4 Follow the on-screen instructions to proceed with the installation.

In certain environments, it may take some time for the dialog box to appear. Be patient and wait for the
dialog box.

5 Connect the SA2654 Sensor Unit to the computer using the USB cable.

The SA2654 Sensor Unit is automatically recognized.
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Installing the SA2653 Measurement Software

Installing the SA2653 Measurement Software

1 Log on to the computer with administrator or
other supervisor privileges.

2 Exit all applications running on the computer.

3 Double-click [SA2653appli_setup.msi] on the
SA2653 Measurement Software Installation Disc
to execute.

SA2e53appli_setu

p.msi The installer starts.
15 SA2653 Measurement Software - X .
‘Welcome to the SA2653 Measurement Software [l 4 CIICk [NeXt]
Setup Wizard e

- The setup wizard starts.

The installer will uide you thiough the steps required to install 5A2653 Measurement Saftware on
your computer

\WARNING: This computer program is pratected by capyight law and intemational treaties
Unavtherized duplication or distibution of this program. or any partion of . may resultin severe v
on criminal penalies, and wil be praseeuted to the mazimum estent possible under the k.

<Back Cancel

15 5A2653 Measurement Software - X . .
Soloct Installation Folder - 5 Specify the folder where the program will be
=& installed, then click [Next].

The installzr wil install SA2653 Measurement Software to the following folder,

Tainstall in this folder, click "Next”, Ta install to a different falder, enter it below or click “Browse"

C¥Program Files (x86¥HIOK¥SA2663 Measurement Softmare¥ Browse:

Disk Cost...

Tnstall 542653 Measurement Softwars for yourself, o for anyone who uses this computer.

@) Everyane
O Just me
<Back Cancel
15 SA2653 Measurement Software - X
, , 6 Click [Next].
Confirm Installation (=l

The installr is ready to instal 542653 Measurernent Software on your computer.

Click "Mest” to start the installation.

<Back Cancel
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Installing the SA2653 Measurement Software

45 5A2653 Measurement Software — *

Installing SA2653 Measurement Software (el The installation continues.
= Click [Cancel] to stop the installation.

542663 Measurement Software is being installed

Please wat..

#5 SA2653 Measurement Software — X . .
Installation Gomplote - The installation completes.
=9
E‘:j?;:ljz’::im Software has been successfully installed 7 C I ick [C I ose] to close the wi ndow.

The icon is created on the desktop.

Plaase use Windows Update to check for any oriical updates to the NET Framework

Juswainsea| Joy Buledaid

<Back Cancel

The SA2653 Measurement Software will not start without the USB license key.

Uninstalling the SA2653 Measurement Software

If you no longer need the SA2653 Measurement Software, uninstall it.
1 select [Start] > [Control Panel] > [Uninstall a program].
2 Right-click [SA2653 Measurement Software].

3 Click [Uninstall] on the shortcut menu.
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Connecting the Power Cord to the Instrument

I 2.3 Connecting the Power Cord to the Instrument

This section explains how to connect the power cord to the instrument.

/\ WARNING

® Do not use the cords with exposed metal parts due to melted insulation.

Failure to follow this guidance could result in electric shock or burns.

Connect the power cord to a grounded two-prong power outlet.

Connecting the power cord to an ungrounded power outlet could result in electric
shock.

/\ CAUTION

Do not short-circuit the measurement terminals or apply voltage between the
measurement terminals.

Failure to follow this guidance could damage the instrument.

e 0 @0

Before plugging the power cord into an outlet, ensure that your supply voltage
falls within the supply voltage range indicated close to the power inlet of the
instrument.

Supplying a voltage outside the specified range to the instrument could damage it,
causing bodily injury.

1 Check that the rear-mounted power switch
of the instrument is set to the off position.
) (example: IM3570)
S —
8-H HoE
cEEme o 2 Connect the power cord supplied with the
() e instrument to the power inlet.
= 3 Connect the plug of the power cord to the
S (S outlet. (100 V to 240 V AC)
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Connecting the Sensor Unit and the Press Unit

I 2.4 Connecting the Sensor Unit and the Press Unit
This section explains how to connect the SA2654 Sensor Unit and the SA9003 Press Unit.

/\ CAUTION

B When connecting the displacement-sensor connector to the displacement-
meter terminal, insert it so that it is not tilted, and tighten the screw on the end
of the displacement-sensor connector firmly.

0 (Recommended tightening torque: 0.4 N-m to 0.5 N-m)

If the connector becomes loose, for example, due to vibration, the terminal may have
poor contact, resulting in inaccurate measurements.

1 Check that the rear-mounted power switch of the Sensor Unit is set to the off position (o).

e

A\ ~100-240v
DISPLACEMENT LOAD 50/60Hz 20VA

9

@ Cceuslens [

MADE IN JAPAN

Juswainsea| Joy Buledaid

i

™ ™

2 Connect the accompanying power cord to the power inlet of the instrument.

-

DISPLACEMENT LOAD  G0ioonz 20vA

e ((:°o)

@ Cedslen

MADE IN JAPAN

L

™ ™

3 Connect the plug of the power cord to the outlet. (100 V to 240 V AC)

4 Connect the load-cell connector of the Sensor Unit to that of the Press Unit.

Align the marks and insert the connector until it sounds.

Marks
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Connecting the Sensor Unit and the Press Unit

5 Connect the displacement-sensor connector to the displacement-meter terminal of the
Press Unit.

Insert the displacement-sensor connector with its arrow facing the left side of the
displacement-meter terminal, then rotate the collar on the end of the displacement-sensor

connector to secure it.

Removing the Sensor Unit from the Press Unit

1 Slide the sleeve of the Press Unit’s load-cell connector to unlock it.

Sleeve

-

2 Once unlocked, pull out the load-cell connector of the Sensor Unit.

o

Removing the displacement-sensor connector form the displacement-meter
terminal

Rotate the collar on the end of the displacement-sensor connector to unlock it, and then pull out the connector.

™ N S
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Connecting the Measuring Instrument and the Press Unit Using the Connection Cable

2.5 Connecting the Measuring Instrument and the
Press Unit Using the Connection Cable

This section explains how to connect the measuring instrument and the SA9003 Press Unit using
the L2280-01 Connection Cable or the L2280-03 Connection Cable.

Use the L2280-01 Connection Cable for the IM3533 LCR Meter and the IM3570 Impedance
Analyzer, and use the L2280-03 Connection Cable for the RM3545A Resistance Meter.

Example: IM3570

1 Check that the rear-mounted power switch of the instrument is set to the off position (o).

@, -
] @ €E=To ¢ep

2 Connect the Connection Cable to the four BNC terminals of the Press Unit.

As shown in the figure, connect the red plugs of the Connection Cable to the red BNC
terminals, and connect the black plugs of the Connection Cable to the black BNC terminals.

v

—

HIOKI SA2&§A961-00
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Connecting the Measuring Instrument and the Press Unit Using the Connection Cable

3 Connect the Connection Cable to the instrument.

Connect the red plugs of the Connection Cable to the H terminals (H_ ; and H,;) and the
black plugs to the L terminals (L . and L

CUR POT)"
L terminals H terminals o o o
/. /\
@@@@@ .........l..3|@@@@|
— T

When connecting to the RM3545A, connect the red plugs to the Source A and Sense A
terminals, the black plugs to the Source B and Sense B terminals, and the guard plug to the
Guard terminal.
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Connecting the Instrument and the Computer

I 2.6 Connecting the Instrument and the Computer

Connect the instrument and the computer using the USB cable (included accessory of the SA2653
Measurement Software).

/\ CAUTION

B Do not disconnect the USB cable while the instrument is sending or receiving

® data.

Failure to follow this guidance could damage the instrument or computer.

B Before connecting the cable to the computer, make sure to install the SA2653
Measurement Software on the computer.

Installing the SA2653 Measurement Software after connecting the cable to the
computer could cause malfunctions or damage.

B Ground the ground terminals of the instrument and the computer at a same
location.

Connecting the cable when there is a difference in ground potentials between them
could cause damage or malfunction.

Juswalinsea| Joy Buledald
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Connecting the Instrument and the Computer

Connecting the IM3533 or IM3570 to the computer via USB

The IM3570 Impedance Analyzer has a default communications setting of RS-232C. Change the
communications setting to USB.

See “Setting the SYSTEM” in the IM3570 Instruction Manual.

Example: IM3570

1 Check that the rear-mounted power switch of the IM3570 is set to the off position (o).

2 Connect the USB cable to the USB connector of the IM3570.
Type B

USB cable

C = )

Computer
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Connecting the Instrument and the Computer

Connecting the RM3545A to the computer via USB

The RM3545A Impedance Analyzer has a default communications setting of RS-232C. Change the
communications setting to USB.
See “Communications” in the RM3545A Instruction Manual.

1 Check that the rear-mounted power switch of the RM3545A is set to the off position (o).

2 Connect the USB cable to the USB connector of the RM3545A.
Type B

Juswainsea| Joy Buledaid
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A

USB cable

C =

Computer
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Connecting the Sensor Unit and the Computer

This section explains how to connect the SA2654 Sensor Unit and the computer.

1 Check that the rear-mounted power switch of the Sensor Unit is set to the off position (o).

2 Connect the USB cable to the USB connector of the Sensor Unit.
Type B

3 Connect the USB cable to the computer.

USB cable ]
\
=

Computer

s
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Using the SA9003 and the SA2654 in a Glove Box

The SA9003 Press Unit and the SA2654 Sensor Unit can be used in a glove box for making
measurements.

If you require a connection cable other than the standard one, please contact your authorized Hioki
distributor or reseller.

/\ WARNING

® Do not remove the products from the glove box if sulfide powder is adhering to

® them.
Failure to follow this guidance could cause hydrogen sulfide to be generated,
resulting in bodily injury.

Conceptual example of use inside the glove box

eececccsceed (GIOVE DOX eeeeccccccccccccccccccoccecccsosccscccccscssccsccsscsccsccsccscsnccs

juswainsea|y Joj Buliedaly

SA9003 Press Unit

SA2654 Sensor Unit

atues oo _ =]
&0 = |
@)
Dooood
(AN NSy | ]
o.ucoooooco..cooo-.0oooooco.ucoooooco..0.ooo0oo..coooooco.uc_couucooooooocccoo
USB L2280
Connection Cable
o oo
]
U?B Yolotolo]
e N L =
AN = J

Measuring instrument

» The L2280 Connection Cable is 80 cm long. If you wish to use a flange to introduce the cable into the
glove box, you can request this by special order. Contact your authorized Hioki distributor or reseller.

» When using powders that can cause corrosion, you can protect the SA2654 Sensor Unit by covering it
with a plastic bag or other material to reduce corrosion.
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Using the SA9003 and the SA2654 in a Glove Box

Inserting the SA9003 Press Unit through the pass box into the glove
box

/\ CAUTION

B Do not depressurize the pass box.

If the pass box is depressurized while the device is inside, the device could be
damaged.

® Do not drop the device.
0 Failure to follow this guidance could damage the device or result in bodily injury.

1 Remove the Test Fixture from the Press Unit.

Pulling it out roughly could cause the Test Fixture to fall off the rail.

NN WA

A

e
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Using the SA9003 and the SA2654 in a Glove Box

3 Turn the quick spinner to minimize the protrusion of the hydraulic jack screw.

7

v

A TS

fr—

Preparing for Measurement

@ O

4 Remove the quick spinner.
5 Remove the four screws (M6 x 50).

6 Remove the bases.

Insert the bases through the pass box into the glove box.

7
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Using the SA9003 and the SA2654 in a Glove Box

8 Tilt the Press Unit sideways.

9 Grasp the 30 mm-diameter posts to insert the Press Unit into the glove box through the
pass box.

Pass box
\

0

o
.
.
.
Q
.
.
n
.
.
.
.
(°
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
:

ecc0ccccccccccnd

10 Insert the Press Unit through the pass box into the glove box.
1 1 Inside the glove box, place the Press Unit on the bases.

12 In the glove box, position the Press Unit on the bases and tighten the four screws
(M6 x 50).

Recommended tightening torque: 5 N-m
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Turning On the Instrument

Before turning on the instrument, see its Instruction Manual.
Once the rear-mounted power switch is set to the on position, the instrument can be turned on and
off using the front-mounted start button.

Turning on the instrument
Example: IM3570

1 Set the rear-mounted power switch to the on position (I).

2 Press the start button
The start button lights up green.

Juswalinsesy Jo) Buuedaid

Turning off the instrument
Example: IM3570

Set the rear-mounted power switch to the off position (o).

The start button turns off.
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Turning On the SA2654 Sensor Unit

Turning on the Sensor Unit

Set the rear-mounted power switch of the Sensor Unit to the on position (1).

Turning off the Sensor Unit

Set the rear-mounted power switch of the Sensor Unit to the off position (o).
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Starting the SA2653 Measurement Software

I 2.11 Starting the SA2653 Measurement Software

This section explains how to start the SA2653 Measurement Software.
Inserting the USB license key into the computer enables you to use the SA2653 Measurement
Software.

/\ CAUTION

B Before handling the USB license key, discharge static electricity from your
body.
o Failure to follow this guidance could damage the USB license key or cause the
system to malfunction.
Additionally the system could fail to start.

1 Insert the USB license key into the USB port of the computer where the measurement
software will run.

Juswainsea| Joy Buledaid

/ L —

C =

2 Double-click the Measurement Software icon.
The SA2653 Measurement Software starts.

IMPORTANT

Do not remove the USB license key while the application is running. If the USB license key
is removed while the application is running, the application will not run properly, for example,
measurements will not start.
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Entering the Load-Cell Calibration Value to the SA2653 Measurement Software

2.12 Entering the Load-Cell Calibration Value to the
SA2653 Measurement Software

This section explains how to enter the calibration value of the load cell.

1 Start the SA2653 Measurement Software. (p-47)

Once the connection between the instrument and the computer is established, the calibration-
value entry screen appears. (first time only)

If the calibration-value entry screen does not appear, check that the instrument and the
computer are correctly connected.

If you wish to change the calibration value, change it in [Option]. (p.49)

Write Load Cell Calibration value

X

Load Cell Calibration value l:l uV/v

2 Enter the rated output value from the Test Data Sheet of the load cell included with the

Press Unit into the Load Cell Calibration value box, illustrated in step 1

\4

-
Rated output

Test Data Sheet

IMPORTANT

The rated output may be expressed in a different unit than that displayed in the software.
Convert the value to the unit displayed in the software before entering it.
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Entering the Load-Cell Calibration Value to the SA2653 Measurement Software

Correcting the calibration value

1 Select [Option].
k] F\Iel Option I,anguags Help

Meas Mode ACSweep v interface state [IEERN oo EERRIRNER  Connect

4Q | Meas. Settings Material Info Load and Displacement Monitor

view | sweep p— OPER: /- SHORT: -/~
“Strt: 4000000 Hz vesstal a0 | Alibration Lo el /- Thickness: /-1

“stop: 5.0000E+06 Hz

i mesemn 0.00 kN 0.1744 mm

Range: Auto (Optional)
Speed: SLOW

Temperaturef*C] History
lectrode: 10 mm (Optional)

Meas trig:start imm

Data Strage Location Nyquist (Cole-Cole) Plot

Root Path [ |
Measurement
=
sample Name |

x

=
(Save Folder Name) CD
(20 Characters Max) [

Comment ‘ ‘ mo
=3
>3

Status e —~h
o o
=
E ] File Option Language Help - 0 x (0]
‘
(] prrrer— mertoce stote [T oo EEPIREEEIRY o g
Meas. Sewungs. marenia info Load and Displacement Monitor
\9 fe d and Displ: i :
view | [sweep . OPEN: ——-/~—/~ SHORT: <--—/-/-

ey 40000E+00 H Calibration ¥ —

-star iz Massigl 0.3000 Load cell: ----/--/- Thickness: ----/--/--

e ot ] 0.00 kN 0.1742 mm

Range: Auto (Optional) . .

Speed: SLOW .

Temperature{*C] History o

o oto P e I

Data Strage Location Nyquist (Cole-Cole) Plot o

Root Path ‘ ‘

Measurement
e ]
b ! Start

Sample Name. ‘ ‘

(Save Folder Name)

Comment ‘ ‘

Status. nm
e

3 Enter the numerical value.

@ Write Load Cell Calibration value X

(IES)

Load Cell Calibration value I:l uVv/v
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Entering the Load-Cell Calibration Value to the SA2653 Measurement Software
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Configuring the SA2653
Measurement Software

I 3.1 Selecting the Measurement Mode

1 Click the [MEAS] tab.

file  Option  Language Help - o x
>
ol | Vieas Mode AC Swee v Interface State [T "o [T
z » = 2

Vieas. Settings Material Info Load and Displacement Monitor

viaw || sweep ! OPEN: /-
Start: 40000€+00 Hz Massigl 03000 Calibration e

"
stop: 5.0000E 06 Hz

A 0.00 kN«  0.1744 mm

Range: Auto

.

Speed: SLOW
Temperature(*C] History

Electrode: 10 mm (Optional)

Meas trig: start imm

Data Strage Location Nyquist (Cole-Cole) Plot

Root Path

Measurement
= =

Sample Name
(save Folder Name)
(20 Characters Max) -

wi
Status

2 Click [Meas Mode] to select the measurement mode.

[ —r— e T o x
I"'“‘”‘“* AC Sweep v I Interface state | wvoc TS Device Section

LQ | meas. settings Material Into Load and Displacement Monitor

VEW || sweep OPEN: ———/~/-~ SHORT: ——-/~/-

Calibration
start: 4.0000£+00 Hz Load cell —--/--/-- Thickness: ——/--/--
™
~stop: 5.0000E+06 Hz esslol 03000

e 0.00 kN« 0.1744 mm
{(Optional)

istory

z

Temperature{*C]
Electrode: 10 mm (Optional)

Meas trig:start imm

Data Strage Location Nyquist (Cole-Cole) Plot

Root Path

— (/5] Measurement
e L Start
ample Name
(save Folder Name)

O
o
=}
=h
«Q
[
=
>
«Q
—
>
0]
w
>
N
[o2)
a1
w
=
]
V]
(2
c
=
]
3
]
=}
—
n
Qh
—
=
Q
=
o

(20 Characters Max) Bsooeeor -

Commen t

Progress

Measurement mode

AC Sweep Measures the impedance of the powder using an AC frequency sweep
signal.

The R value is automatically calculated from the Nyquist plot data and used
as a parameter for the graphical display.

AC Continuous Measures the impedance of the powder using an AC frequency sweep
signal.
Measurements can be made over the time series.

DC Measures the resistance of the powder using a DC signal.
Measurements can be made over the time series.
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Selecting the Measurement Mode

IMPORTANT

When the measurement mode is set to [DC], the measurement current of the RM3545A is set to
Low.

The measurement current of the RM3545A varies depending on the range. If you wish to fix the
measurement current, turn off the auto-ranging feature of the RM3545A and set the range that
corresponds to the desired measurement current.

For details about the measurement current of the each range, see the instruction manual for the
instrument.
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Checking the Connection Between the Measuring Instrument and the Computer

3.2 Checking the Connection Between the
Measuring Instrument and the Computer

This section explains how to check the equipment connection status.

Checking if the measuring instrument is properly connected

Once the connection of the measuring instrument is completed and the Measurement Software is
started, the measuring instrument and the Measurement Software are automatically connected. If
the connection is successful, the background of the equipment names in the [Interface State] will

turn blue.
Help _
e Interface State RMboooc
Material Info
wo oo | | Lo IS
prierti 0.00 kN 0.1744 mm

Temperature(°C] History
(Optional)

Nyquist (Cole-Cole) Plot

Browse

(20 Characters Max)

mmmmmmm

When there is an abnormality in the connection with the measuring instrument

If the instrument is not connected properly, the background of the equipment names in the [Interface
State] will turn orange. Check the connection status of the instrument with the equipment names
that have orange background and click [Connect]. (p.27)

#  Fle Opton language  Help

O
o
=}
=h
«Q
[
=
>
«Q
—
>
0]
w
>
N
[o2)
a1
w
=
]
V]
(2
c
=
]
3
]
=}
—
n
Qh
—
=
Q
=
o

Meas Mode AC Sweep v | Interface State | IMoox | Rivioooc | Loadcell  Displacement  Connect

Material Info

OPEN: -/ SHORT: ----/-~/--
Massig] 03000 Load cell ——-/--/-- Thickness: /-~

e Densitylg/amn3) -—— kN ~~ -——-mm

n
(Optional)

Temperature'C] History
(Optional)

Data Strage Location Nyquist (Cole-Cole) Plot

Browse

(20 Characters Max)

mmmmmmm
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Checking the Connection Between the Measuring Instrument and the Computer

Selecting a measuring instrument

1 Click [Device Selection].

E:d File  Option  language  Help — -
Meas Mode AC Sweep v Interface State Riboooc connec | (Device Selection
Q

Meas, Settings Material Info Load and Displacement Monitor

view [ Sweep Calibrati OPEN: /- SHORT: -/
start: 40000€400 Hz Massig] 03000 Alibration Load coll -/ Thickness: —-—/~/--

-stop: 5,0000£+06 Hz

e N ‘ 0.00 kN« 0.1744 mm
Range: Auto (Optional)

Speed: SLOW

Clear
Temperature(*C] History -
Flectrode: 910 mm (Optional)

Meas trig: start imm

Data Strage Location Nyquist (Cole-Cole) Plot
Root Path [ |

(/5] Measurement
Browse ) Start

Sample Name
(Save Folder Name)
(20 Characters Max) Booneor -

Comment [ |

2 Select the measuring instrument to be used and click [OK].

g Interface X
LCR/RM
[ ot | eos | seto | ion | comecin |

HI0KI IM3570 0 V3.13 Ccom23

(o QS
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Performing Calibration and Compensation

I 3.3 Performing Calibration and Compensation

Perform calibration and compensation each time the instrument is turned on. These processes take
a few minutes. The progress of the compensation is displayed on the instrument's screen.

/\ CAUTION

B Do not move the hydraulic jack during calibration and compensation.
Failure to follow this guidance may result in errors in calibration or compensation.

B Securely insert the SA9004-01 Test Fixture deep into the rail.
o Failure to follow this guidance could result in damage to the Press Unit.

B Use the ratchet handle when adjusting the load on the SA9003 Press Unit.

Using electric tools could damage the Press Unit or bodily injury.

Before performing calibration and compensation, check the following:

+ After turning on the instrument, allow it to warm up for at least 60 minutes.

* Whenever the Test Fixture, the Press Unit, or the Connection Cables are replaced, perform
the calibration and compensation again. If measurements are made with the calibration and
compensation applied before replacement, accurate measurement values cannot be obtained.

» Perform the calibration and compensation in a location where there are no nearby noise sources.
Noise may cause errors during the calibration and compensation processes.
Examples of noise sources: servo motors, switching power supplies, and high-voltage lines

» Perform the calibration and the compensation under the same conditions as those of the actual
environment in which the powder is measured.

Example of the calibration screen in AC Sweep mode and AC Continuous mode

&% Calibration X
Calibration
@ Load cell
La be I sa nd —_—  bewton Date: - Execution Date: 2024/07/01 Execution Date: - Execution Date: - Execution Date: ——-
|mp|ementat|on hIStOFIeS Clear Execution date Displacement : -0.0416 mm Displacement : 0.0000 mm Electrode Spacing: 0.0000 mm
1. Empty the Electrode.
Procedure — 2. Target Load : No load Load cell value 0 kN
3. Press [Execute].
Execute/Cancel ——o: [ Execute | |
Status
Status and Progress progress | 10%
Skip/Complete :: skip I
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Performing Calibration and Compensation

Performing the load-cell calibration

This section explains how to calibrate the load cell by performing a digital zero adjustment with no
load applied. The digital zero adjustment of the load cell defines the reference point for the SA2654
Sensor Unit, thereby improving measurement accuracy.

1 Position an empty Test Fixture on the rail of the Press Unit.

Position the Test Fixture so that its terminals face the rear of the Press Unit.

Terminals (Front)

HIOKI S§§53A961-00



Performing Calibration and Compensation

3 Turn the quick spinner to adjust the height of the Test Fixture so that its upper electrode
does not contact the Press Unit, and the gap between them is as small as possible.

Press Unit

Test Fixture

4 Securely insert the Test Fixture deeply into the rail.

When the Test Fixture is fully inserted into the rail, the handle of the Test Fixture aligns with
the end of the rail. If the handle of the Test Fixture protrudes from the end of the rail, pull out

the Test Fixture and adjust the height of the rail according to step 3.

Aligned

e ((Front)

O
o
35
=h
Q
C
=
5
Q@
—
=0
o
(%2
>
N
o)
a1
w
<
®
)
)
c
-
o
3
o)
5
=
w
o,
—
=
)
-
o

5 click [calibration].

The calibration screen is displayed.

o Fil Opti language  Help - O x
Meas Mode AC sweep v IntrfaceSate icesetcton]

Material Info _sitor
OPEN: ——/-/ SHORT: —--+/-~/--
Load cell: /- Thickness: /-

Masslg] 03000

'3:; n=n|s)rryla/cmm 0.00 kN Nv 0.1 744 mm

((((((

Nyquist (Cole-Cole) Plot

ata Strage Location
otpa
Measurement
Start
Sample Name
Bsooe-0n -

(20 Characters Max)
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Performing Calibration and Compensation

6 With no load applied to the Test Fixture, click [Execute].

The load-cell calibration for the Press Unit starts.

Load cellvalue | 0 kN

7 Click [OK].

The next step is to perform the thickness-measurement calibration.

Powder Impedance Measurement System

'.Q, Calibration Succeeded.

Performing the thickness-measurement calibration

Performing the thickness-measurement calibration reduces the effect of deformation in the SA9003
Press Unit, there by improving measurement accuracy.

8 Attach the ratchet handle to the hydraulic jack of the Press Unit.

VA

Using the switch lever of the ratchet handle can switch between two ratchet handle modes:
tightening mode (clockwise) and loosening mode (counterclockwise).

@ Switch lever —/h

(Tightening mode) (Loosening mode)
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Performing Calibration and Compensation

9 Apply a load until the [Load cell value] box displays a value between 10 kN and 15 kN.
(p-98)
When the load falls within the specified range, the [Execute] button becomes clickable.

8 coioration x
Catbraton

@tosdcat

[——

10 click [Execute].
The confirmation screen is displayed. o
_— - o
Catibration —=h
«Q
Execution Dut C
=3
>
2 Target Load : 10kN. [l
N >
3. Press [Execute] Displacement-gauge value 0.0074 mm (‘D
(%2
>
p—_ N
o
@
<
[0}
QO
7]
c
=
B [}
11 Click [OK]. 3
o]
=
Powder Impedance Measurement System ()]
o
=+
_ 2
Q
@ Calibration Succeeded. a

OK
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Performing Calibration and Compensation

12 Apply a load until the [Load cell value] box displays a value between 55 kN and 60 kN.

(p-98)

When the load falls within the specified range, the [Execute] button becomes clickable.

88 Calioration

13 click [Execute].
The confirmation screen is displayed.

88 Calioration

The load value tends to be smaller immediately after applying pressure due to the descent of the hydraulic
jack. Click [Execute] even if the load value is still fluctuating within the specified load range.

14 ciick [OK].

Powder Impedance Measurement System

':0," Calibration Succeeded.

oK

15 Use the ratchet handle in loosening mode to turn the hydraulic jack screw
counterclockwise and zero the load on the Test Fixture positioned in the Press Unit.

The Sensor Unit displays the load on the Test Fixture positioned in the Press Unit.

The next step is to perform the compensation of the instrument.

aaaaaa

uuuuuuuu

0ooood

00
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Performing Calibration and Compensation

Performing the compensation of the instrument.

The next step is to perform open and short compensations of the measuring instrument. (For the
RM3545A, only short compensation can be performed.)

The Press Unit and the Test Fixture have stray admittance and residual impedance, which affect
the measured values. The open and short compensations reduce the effects of stray admittance
and residual impedance in the Test Fixture, thereby improving measurement accuracy.

Open Reduces the influence of stray admittance in connection cables, thereby improving
compensation | measurement accuracy.

Short Reduces the influence of residual impedance in connection cables, thereby improving
compensation | measurement accuracy.

16 Adjust the distance between the upper and lower electrodes of the Test Fixture using a
quick spinner while checking the value in the [Electrode spacing value] box. (p.98)

Complete

To improve measurement accuracy, adjust the distance so that the value in the [Electrode spacing value]
box is close to the thickness of the compressed powder.
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Performing Calibration and Compensation

17 ciick [Execute].

The open compensation of the measuring instrument starts.

8 Caitration

Electrode spacing value | 0.5000 mm

Complete

The text [Calibrating...] is displayed to the right of [Progress] while the compensation is on
going.

The Measurement Software screen does not display progress percentages. To check the
progress percentage, refer to the screen of the instrument.

2. Target Electrode Spacing : 0.3mm or more Electrode spacing valus | 0.4990 mm

3.Press [Execute],

When the open compensation is successfully completed, the short compensation starts.

1 8 Remove the Test Fixture from the Press Unit.

Slowly pull out the Test Fixture, because pulling it out roughly could cause it to fall off the rail.
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Performing Calibration and Compensation

19 Position the short-compensation block on the rail of the Press Unit.

O
o
=}
=h
«Q
[
=
>
«Q
—
>
0]
2
>
N
o2}
a
w
=
]
V]
(2
c
=
]
3
]
=}
=3
n
Qh
—
=
Q
=
o

HIOKI SA2&§A961 -00



Performing Calibration and Compensation

20 Insert the short-compensation block deeply into the rail.

When the short-compensation block is inserted fully into the rail, the handle of the short-
compensation block aligns with the end of the rail.

(Rear)

Aligned

(Front)

21 click [Execute].

The short compensation of the measuring instrument starts.

Complete

The text [Calibrating...] is displayed to the right of [Progress] while the compensation is on
going.

The Measurement Software screen does not display progress percentages. To check the
progress percentage, refer to the screen of the instrument.

22 cClick [Complete].

The compensations are complete.
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Performing Calibration and Compensation

Canceling the compensation (IM3533 only)

When using the IM3570 or RM3545A, the compensation cannot be canceled from the Measurement
Software screen. To cancel the compensation, select Cancel on the screen of the instrument.

1 Click [Cancel].

The confirmation screen is displayed.

[ Catioration
/I)mach {@m.«nmm (;)m(k...“.mm”o “““““““““““““““ .
»
. Q)
2 Click [OK]. &
=h
(B8 cairation «Q
Catbraton <
<
(Dioad coll =
«
—
=0
0.5218 mm. (.D
" P
>
N
(o]
[$)]
(((((( ot 0] g 0% w
Complet z
[0}
QO
. - 2
Checking the compensation result 3
3
The compensation result is displayed under [Status]. o
cﬂ';:.m F@mmnmm @Omutressann | (@uan-cpen . g_h
—mr e | : s
Q
-
D

HIOKI SA2&§A961 -00



Checking the Load and Thickness

This section explains how to check the information on the SA2654 Sensor Unit.

1 Select the displayed type of force applied to the powder from the drop-down list.

@  Fle  Option  language  Help - 0 x
Meas Mode AC Sweep v Interface State Riboooc Connect
4Q Meas. Settings Material Info Load and Monitor
vew  [Sweep [ P OPEN: 2024/07/08 SHORT: 2024/07/08
-start: 4.0000E+00 Hz Allbration Load cell: 2024/07/08 ‘Thickness: 2024/07/08
o Wassig] 03000
“um: 500 pt
e, o | 0.00 ki~ 1 0.5000 mm
Range: Auto (Optional) M *
Speed: SLOW.

Temperature{'C] History Pa Clear
Flectrode: 910 mm (Optional)

Meas trig: tart imm

Data Strage Location Nyquist (Cole-Cole) Plot
Root Path [ |

Measurement
A ~
(a2 j

e
e fom
Comment ‘ ‘
N Force applied on the powder
Pa Force per unit area applied on the powder
2 Check the powder thickness information.
E:d File Option Language Help - 0O x
E Mess Mo A suep . nerface state [N o =
5‘% Meas. Settings Material Info Load and Monitor
VIEW Sweey [ Calibration ] OPEN: 2024/07/08 SHORT: 2024/07/08
::: ;g:xggg :; Massig] El Load cell: 2024/07/08 Thickness: 2024/07/08

“um: 500 pt N
e, meomnn | 0.00 kN~ | 0.5000 mm
Range: Auto (©ptional) ° *
Speed: SLOW.
Temperature['C] History Pa
Electrode: ¢10 mm (Optional)

Meas tig:start imm

Data Strage Location Nyquist (Cole-Cole) Plot -
Root Path [ |
Measurement
owse
= Start
Sample Name |
(save Folder Name) (20 Characers o
aracters Max) oo
Comment [ |
status -
Prog

IMPORTANT

Make measurements under a constant temperature environment. Temperature changes may
cause the Press Unit and the Test Fixture to contract or expand, potentially resulting in incorrect
thickness measurements.

Value for reference purposes: A 1°C change in temperature will affect thickness measurements
by 1 um. (at an applied load of 10 kN)
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Checking past measurement history

Checking the Load and Thickness

The [History] field displays past measurement history information for the SA2654 Sensor Unit.
Click [Clear] to delete the history.

o

viEW

Fle  Option  language
Meas Mode AC Sweep
Meas. Settings

Sweep

~start: 400008100 Hz

~stop: 2.0000E+05 Hz

“num: 500 pt

Level: OV 0,100V

Speed: SLOW

Flectrode: 910 mm

Meas trig: start imm

Data Strage Location

Root Path

Help

v

Material Info

Massig] 03000

True Densitylg/cm*3] ‘
(Optional)

I

Temperature{*C]
(Optional)

Browse

Sample Name
(Save Folder Name)

(20 Characters Max)

Comment

intertacesote [T oo NN convect  (DovicsSeection

Load and Displacement Monitor
- OPEN: 2024/07/08
Calibration Load cell: 2024/07/08
000 kN w

0 5000 mm

o x

&)

e @ Cleat button

Nyquist (Cole-Cole) Plot

Measurement
= Start

Status
Progress

HIOKI SA2&ZA961 -00
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Opening the Measurement Conditions Setting Window

The settable parameters vary depending on the selected measurement mode. Set the necessary
parameters.

Settable parameters

AC Sweep
AC Continuous

Frequency, Number of measurements, Interval, Measurement signal
level, Measurement trigger, Electrode information, Measurement speed,
Connection cable length, Resistance range

DC Number of measurements, Interval, Measurement trigger, Electrode
information, Measurement speed, Resistance range

1 Select a measurement mode. (p.51)

& - 0O x
hl‘ Meas Mode ACSweep v | Interface state [[IEEERY fviooo [NTERPRIERSRONNY  Connect
\f‘: p— —— Load and Dis Monitor
sy [ ooraton J OrN: -/ SO/~
;‘Z: doooue a0z Masstal 03000 Load el --o/-+/ - Thickness: /-

0.17744 mm

Clear

2o soon
= sy 0.00 kN «~
tional) *

huto (Opt

Temperature(*C]
(Optional)

ﬁ

Electrode: 10 mm

Meas tig: start imm

Data Strage Location Nyquist (Cole-Cole) Plot

Root Path [ | Measurement
Lo = Start
‘sample Name |

(Save Folder Name)
(20 Characters Max) Ssonteor -

Comment [ |

Status.
Progress

2 Click [Setup].

The settings window opens.

#  Fle Opton  language  Help - O x
Meas Mode AC Sweep v Interface State [JINELY(J] RiMooc Load cell  Displacement Connect Device Selection

\9 Meas. Settings Material Info Load and Displacement Monitor
VW | sweep OPEN: ——of/-- SHORT: ~—~/~/

Calibration
star: 4.0000E +00 Hz s Losd cell: /- Thickness: /-
“Stop: 50000506 Hz Masslg] 03000 |

e orottov True Densitylg/em”3] 0 .00 k N »v 0 -1 744 mm

Range: Auto (Optional)

Speed: SLOW a
Temperature([°C] History =

Electrode: 910 mm (Optional) 1

Meas trig: tart imm

Data Strage Location

Nyquist (Cole-Cole) Plot

Root Path [

Sample Name
(Save Folder Name)

‘ Measurement
Browse ‘ start

(20 Characters Max) sooe-or -

commen |

Status.
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Opening the Measurement Conditions Setting Window

3 Define each measurement condition.

;;,ii;, Meas Setup X

Sweep Settings

Start Frequency | 4.0000E+00 |Hz ~Stop Frequency | 5.0000E+06 |Hz Div.number = 500 .
Meas Interval 00 sec  Repetition Count 01

Meas Signal Level

Auto CV (% 0.101 v
O Manual Cv Vv | 0100 v
Meas Trigger

O Start Immediately

Fluctuation amount Period 001 sec Displacement 0.1 um or less
Fixed interval 001 sec later
LCR Settings
Speed SLow v Cable Length im v

AutoRanging O ON  OFF

Range 1kQ

Electrode

Diameter 10 mm

(o Q-
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Setting the Measurement Frequency

If the measurement mode is set to AC Sweep or AC Continuous, set the measurement frequency.

1 Open the measurement conditions setting window. (p.68)

Eg Meas Setup X

Sween Settinas

|StartFrequency 40000E+00 |Hz Stop Frequency | 5.0000E+06 |Hz Div.number = 500 - |

wieas intervar wu seC mepeuuon wount | Ui
Meas Signal Level
Auto CV v 0.101 v
O Manual Cv Vv | 0100 v

Meas Trigger
O start Immediately
Fluctuation amount  Period 001 sec Displacement | 0.1 um or less
Fixed interval 001 sec later
LCR Settings
Speed SLowW v Cable Length m v
AutoRanging O ON  OFF
Range 1kQ 7

Electrode

Diameter 10 mm
cance

Example of the AC Sweep mode screen
2 Set the sweep frequencies.

AC Sweep
Start frequency Valid input IM3570 4 Hz to 5 MHz
Stop frequency range IM3533 1 mHz to 200 kHz
Input type Decimal or exponential form
Div. number Number of measurement points between the start and end frequencies
Valid input 500 to 999
range
Input type Three-digit integer in the form 000 (default value: 500)
Interpolation Log
method
AC Continuous
Measurement frequency Valid input IM3570 4 Hzto 5 MHz
range IM3533 1 mHz to 200 kHz
Input type Decimal or exponential form

HIOKI SZQSS?}A961 -00



Setting the Number of Measurements and the Measurement Interval

This section explains how to set the number of measurements and the measurement interval.

1 Open the measurement conditions setting window. (p.68)

g Meas Setup X

Sweep Settings
R — R R S cannnr e Lol i -
Div. number E
Meas Interval 00 sec  Repetition Count 01 |

Meas Signal Level

Auto CV (o 0.101 v
O Manual Cv Vv | 0.100 \

Meas Trigger

O start Immediately
Fluctuation amount  Period 001 sec Displacement 0.1 um or less
Fixed interval 001 sec later
LCR Settings
Speed SLOW v Cable Length m v
AutoRanging O ON  OFF
Range kQ v

Electrode

Diameter 10 mm
(o QS

Example of the AC Sweep mode screen
2 Set the number of measurements and the measurement interval.
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AC Sweep
Meas Interval Time between the end of one sweep-frequency measurement and the start
of the next
Valid input 0to 99
range
Input type Two-digit integer in the form 00 (default value: 00)
If zero is entered, the minimum interval is set.
Repetition Count Valid input 1to 99
range
Input type Two-digit integer in the form 00 (default value: 01)
If [Stop] is clicked during the measurement, the measured
data up to that point is saved.
AC Continuous
DC
Meas Interval Valid input 0to 99
range
Input type Two-digit integer in the form 00 (default value: 00)
If zero is entered, the minimum interval is set.
Repetition Count Valid input 1 to 9999
range
Input type Four-digit integer in the form 0000 (default value: 0001)
If [Stop] is clicked during the measurement, the measured
data up to that point is saved.
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Setting the Measurement Signal Level

I 3.8 Setting the Measurement Signal Level

When the measurement mode is set to AC Sweep or AC Continuous, set the measurement signal
level. The measurement signal at the set level is applied to the powder.

1 Open the measurement conditions setting window. (p.68)

B Meas Setup X

Sweep Settings
Start Frequency | 4.0000E+00 |Hz Stop Frequency | 5.0000E+06 | Hz  Div.number = 500 .
Mesas Interval 00 sec  Repetition Count 01

Maac Sianal | aval

Auto CV v 0.101 v

O Manual Cv v | 0100 v

Meas Trigger
O start Immediately
Fluctuation amount  Period 001 sec Displacement = 0.1 um or less
Fixed interval 001 sec later
LCR Settings
Speed slow v Cable Length m v
AutoRanging O ON © OFF
Range 1kQ
Electrode

Diameter 10 mm

Example of the AC Sweep mode screen
2 Set the measurement signal level.

Auto CV The level of the measurement signal at the maximum measurement
frequency set in “3.6 Setting the Measurement Frequency” (p.70) is
automatically adjusted to ensure constant voltage measurement. This is
achieved by reducing the measurement signal level by 0.01 V from the
predefined constant voltage value.

The optimum constant voltage value is determined before measurement,
reducing the occurrence of constant voltage measurement errors.

(If the Impedance Analyzer fails to acquire the impedance or if the monitor
value of the Impedance Analyzer is less than 80% of the CV setting, the
measurement will not start even if the voltage value is set with Auto CV.)

Manual (measurement signal | Open-terminal voltage (V) mode, constant voltage (CV) mode, or constant
mode, default setting) current (CC) mode can be selected. (default setting: CV)
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Setting the Measurement Signal Level

IM3570 Open-terminal voltage (V) mode or constant voltage (CV) mode
Valid setting 10 mV to 1 V (default value: 0.100 V)
range
Setting In 1 mV increments
resolution
Constant current (CC) mode
Valid setting 10 yAto10 mA
range
Setting In 10 pAincrements
resolution
IM3533 Open-terminal voltage (V) mode or constant voltage (CV) mode

Valid setting 10mVto1V
range

Setting In 1 mV increments
resolution

Constant current

(CC) mode

Valid setting 10 pAto10 mA
range

Setting In 10 pAincrements
resolution

HIOKI SA2%§A961 -00
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Setting the Measurement Trigger

I 3.9 Setting the Measurement Trigger

This section explains how to set the measurement start timing.

The thickness of the powder may not be stable immediately after load application. Selecting
[Fluctuation amount] allows you to start the measurement after the powder thickness has
stabilized.

1 Open the measurement conditions setting window. (p.68)

B Meas Setup X

Sweep Settings

Start Frequency | 4.0000E+00 |Hz Stop Frequency | 5.0000E+06 | Hz  Div.number = 500 .

Meas Interval 00 sec  Repetition Count 01

Mesas Signal Level

Auto CV (o 0.101 v
O Manual Cv v | 0.100 \
Meas Trinaer

O Start Immediately
Fluctuation amount  Period 001 sec Displacement | 0.1 ume | ess

Fixed interval 001 sec later

LCR Settings
Speed slow v Cable Length m v
AutoRanging O ON © OFF
Range 1kQ

Electrode

Diameter 10 mm

Example of the AC Sweep mode screen
2 Select a measurement trigger option.

Start immediately Measurement starts by clicking [Measurement Start].

Fluctuation amount Measurement starts when the thickness change is less than or equal to the
predefined amount within the predefined time frame.

Period (sec) Enter the time.

Valid input range 1t0 999

Input type Three-digit integer in the form 000
Displacement Enter the amount of thickness change.
(Hm)

Valid input range 0.1t05.0

Input type Valid to one decimal place

Fixed interval Measurement starts when the predefined time elapses.

Valid input range 1to 999

Input type Three-digit integer in the form 000
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Setting the Measurement Trigger

When [Fluctuation amount] is selected, with the setting time at 5 seconds and [Displacement] set to 1
pm, measurement starts when the thickness change is less than 1 ym within a duration of 5 seconds.

Thickness (um)

1 um or less

()

\ Time
n n+5 (measurement start)

HIOKI SA2%§A961 -00
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Setting the Measurement Speed

The measurement speed can be selected from four levels: FAST, MED, SLOW (or SLOW1), and
SLOW?2.

1 Open the measurement conditions setting window. (p.68)

B Meas Setup X

Sweep Settings
Start Frequency | 4.0000E+00 |Hz Stop Frequency | 5.0000E+06 | Hz  Div.number = 500 .
Meas Interval 00 sec  Repetition Count | 01

Meas Signal Level

Auto CV (% 0.101 v
O Manual Cv Vv | 0.100 v

Meas Trigger
O start Immediately
Fluctuation amount  Period 001 sec Displacement = 0.1 um or less

Fixed interval 001 sec later

LCR Settings

I Speed Slow v I Cable Length im v

AutoRanging O ON  OFF

Range kQ v
Electrode
Diameter 10 mm

Conce

Example of the AC Sweep mode screen

2 Set the measurement speed.

Speed MED, SLOW, and SLOW2 are more accurate than FAST and are less
sensitive to external environmental influences. However, the measurement
takes longer with MED, SLOW, and SLOW?2 than with FAST.

AC Sweep FAST, MED, SLOW, SLOW?2

AC Continuous (default setting: SLOW)

DC FAST, MED, SLOW1, SLOW?2
(default setting: SLOW1)
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Setting the Connection Cable Length

If the measurement mode is set to AC Sweep or AC Continuous, set the length of the connection
cable. If the cable length changes, the settable range and measurement frequency also change.
See the Instruction Manual for the measuring instrument.

1 Open the measurement conditions setting window. (p.68)

Eg Meas Setup X

Sweep Settings

Start Frequency | 4.0000E+00 |Hz Stop Frequency | 5.0000E+06 Hz Div.number = 500 .
Meas Interval 00 sec  Repetition Count | 01

Meas Signal Level

Auto CV (o 0.101 v
O Manual Cv Vv | 0100 v
Meas Trigger
O start Immediately
Fluctuation amount  Period 001 sec Displacement = 0.1 um or less
Fixed interval 001 sec later
LCR Settings
Speed SLow v Cable Length im v

AutoRanging O ON ' OFF
Range 1kQ h

Electrode

Diameter 10 mm

cance

Example of the AC Sweep mode screen
2 Set the connection cable length.

When using the IM3570 Impedance Analyzer or the IM3533 LCR Meter, set the length of the
connection cable to [1m], regardless of the type of cable used.

Cable length IM3570 1m

IM3533

The cables (total length; 20 cm) are used inside the SA9003 Press Unit.
When the Connection Cable (total length: 80 cm) is connected to the SA9003 Press Unit, the total cable
length becomes 1 m.
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Switching the Resistance Range

The resistance range can be selected to match the powder being measured.

1 Open the measurement conditions setting window. (p.68)

E Meas Setup X

Sweep Settings

Start Frequency | 4.0000E+00 |Hz Stop Frequency | 50000E+06 Hz Div.number = 500 .
00 sec  Repetition Count | 01 ‘

Meas Interval
Meas Signal Level
Auto CV v 0.101 v
O Manual
Meas Trigger

O start Immediately

Fluctuation amount Period 001 sec Displacement 0.1 um or less
Fixed interval 001 sec later
LCR Settings
Speed SLOW v Cable Length m v
Auto Ranging Oon OFF
Range 1kQ 2
Electrode
Diameter 10 mm

Cancel

Example of the AC Sweep mode screen
2 Set the resistance range.

Auto Ranging The optimum measurement range is automatically selected.

ON, OFF (default setting: ON)

Range Available when Auto Ranging is set to OFF.

You can select the ranges available for the measuring instrument. See the
Instruction Manual for the measuring instrument.
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Setting the Test Fixture Information

I 3.13 Setting the Test Fixture Information
By setting the Test Fixture information, you can change the maximum press pressure (unit: MPa).

/\ CAUTION

B Ensure that the electrode diameter of the Test Fixture to be used is correctly

entered.
If the diameter of the Test Fixture used differs from the entered electrode diameter,
the measured values could be abnormal, potentially damaging the device.

1 Open the measurement conditions setting window. (p.68)

B Meas Setup X

Sweep Settings

Start Frequency | 40000E+00 |Hz Stop Frequency | 5.0000E+06 |Hz  Div.number = 500 .

Meas Interval 00 sec  Repetition Count 01

Meas Signal Level
Auto CV (% 0.101 v
O Manual Cv Vv | 0.100 v
Meas Trigger
O start Immediately
Fluctuation amount  Period 001 sec Displacement 0.1 um or less
Fixed interval 001 sec later
LCR Settings
Speed SLow v Cable Length im v
AutoRanging O ON  OFF

Range 1kQ

Electrode

Diameter 10 mm

Example of the AC Sweep mode screen
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2 Enter the diameter of the electrode.

Diameter Electrode diameter of the Test Fixture to be used
Valid input 8to 20
range
Input type Two-digit integer in the form 00 (default value: 10)
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Entering the Information About the Powder to be Measured

This section explains how to enter the information about the powder to be measured.

This system cannot measure powder mass, true density, or temperature. Before making a
measurement, measure the mass, true density, and temperature of the powder, and then enter
these values accordingly.

1 Select the [MEAS] tab.

File  Option  language  Help _ o x
Meas Mode AC Sweep v Interface State [[EER wvicoo [T Connect
- Meas. Settings Material Info Load and Di Monitor
e [ [swosp [ — ] [ ——e SHORT: 77~
Calibration
-star: 40000E400 He s Losd coll: /- Thickness: —/-/--
-stop: 5.0000E+06 Hz Masslg] 03000
“u: S00 pt
S, S 0.00 kN« 0.1744 mm
Range: Auto (Optional) ° *
Specd: SLOW. =
Temperature[°C] History
Electrode: 10 mm (Optional)
Meas trig: start imm
Data Strage Location Nyquist (Cole-Cole) Plot o
Root Path ‘
(73] Measurement
lal
Browse a3 Start
Sample Name ‘
(Save Folder Name)
20 Characters Max) R
Comment ‘ ‘
ol . . .
Status. Fel
progress

2 Measure the mass of the powder to be used for the impedance measurement with the
electronic balance.

Entering the true density and temperature is optional. Measure these values as needed.
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Entering the Information About the Powder to be Measured

3 Enter the acquired material information into the [Material Info] field.

E Fil Opti Language Help
E Meas Mode AC Sweep v Interface State [[EEGRY] Avbooo Connec
4Q | Meas. Settings Material Info Load and Displacement Monitor
e ] ey a1
;E'ij ﬁf‘;"v TrueDenigfm'3] | 0.00 kN ~~ 0.1744 mm
exote g o N B
featren — ;/lt:'a‘surement
Mass[g] Mass of the powder
Valid input 0.0000 to 99.9999 o
range S
Input type Valid up to four decimal places (default value: 0.3000) ‘E
True Density[g/cmA3] True density of the powder 3
(Sptendl Valid input 0.000 to 99.999 (A measurement can still be made even if 3
range the true density box is left blank.) ()Q
)
Input type Valid to three decimal places (default value: blank) S
@
Temperature[°C] Temperature of the powder =
(Optional) L . . a
Valid input -20.00 to 60.00 (A measurement can still be made even if »
range the temperature box is left blank.) %
Input type Valid to two decimal places (default value: blank) §
(%)
IMPORTANT S
The mass value affects bulk density (g/cm?®), filling factor (%), and porosity (%). 5
®

Enter the exact measured mass.

A measurement can still be made even if the true density and temperature boxes are left blank.

Once the true density is entered, you can select the X-axis of the graph display to show either filling factor
and porosity. (p.116)

When a temperature is entered, the value is saved in the CSV file.
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Saving the Measurement Conditions

If you save the measurement conditions, you can use the same conditions for future measurements.

1 Sselect [File].

ﬂl File IJ tion Language Help - 0O x
= ieasure Conditions - -
e e v rrtoce st [T oo Comect (padas slctn]
Initialization »

Q Exit Material Info
VIEW | sweep

OPEN: 2024/07/08 SHORT: 2024/07/08
-start: 4.0000E+00 Hz. libration Load cell: 2024/07/08 Thickness: 2024/07/08
o shimo e sl 0s0 |
ecvatioy mebembiom || 0.00 kN« 0.4998 mm
Range: Auto (Optional) . .

Temperaturel’C] History e
ectiode: ¢10mm (Optona

Meas trig: start imm

Load and Displacement Monitor

Data Strage Location Nyquist (Cole-Cole) Plot

Root Path [ |
Measurement
-
Sample Name ‘
(save Folder Name)

(20 Characters Max)

Comment [

status w

2 Select [Save Measure Conditions].

Help

D — 5 =
Save Measure Conditions —‘ .

Interface State [N ~vio-o [IEEERD M connect  (Device Selection]

Q Initialization Material Info Load and Monitor

Exit

[ et OPEN: 2024/07/08 SHORT: 2024/07/05
“start 400008400 Hz Massia] 03000 Calibration Load cell:2024/07/08 Thickness: 2024/07/08
~stop: 2.0000E+05 Hz -

s o 0.00 kN~ 0.4998

ek it ] . N 4 mm
Tmpeawera | History Clear
(Optional)

Electrode: 10 mm

Meas tig:start imm

Data Strage Location Nyquist (Cole-Cole) Plot

Root Path [ |
Measurement
~
=
Sample Name ‘
(save Folder Name)

(20 Characters Max)

\ |

Comment

3 Enter a file name and specify the save destination.
4 ciick [Save].

The measurement conditions are saved.
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Saving the Measurement Conditions

Loading the measurement conditions

1 Sselect [File].

“owe Measure Conditions -
v Interface State [l rviccx [T ] Connect  [Device Selection]

Load Measure Conditions

Material Info Load and Displacement Monitor
OPEN: 2024/07/08 SHORT: 2024/07/08
Load cell: 2024/07/08 Thickness: 2024/07/08

Initalization
L) Exit
viEw e

start: 4.0000E+00 Hz s |
~stop: 2.0000E+05 Hz Massig] 0.3000

o T 0.00 kN« 0.4998 mm

Range: Auto (Optional)

Calibration

Clear

Temperaturef*C] bistory
Electrode: 10 mm (Optional)

Meas rig:start imm

Data Strage Location Nyquist (Cole-Cole) Plot

Root Path
‘ . Measurement
— Start
Sample Name

(Save Folder Name)

(20 Characters Max) sooe-or -

Comment |

Status —

Progress

2 Select [Load Measure Conditions].

@ | Fle  Option  language  Help - o x
Load Measure Conditions v Interface State [[EERR wvicooc [T ] Connect  (Device Selection)

35
—=h
C
=.
)
‘gﬂ Bt Material Info Load and Displacement Monitor -
vew | sweep - OPEN: 2024/07/08 SHORT: 2024/07/08 =5
“start 400008400 Hz Vassi) 03000 Calibration Load cel: 2024/07/08 Thickness: 2024/07/08 o)
stop: 200008+05 Hz -
“num: 500 pt 1)
o s —— ] 0.00 kN 0.4998 mm
Range: Auto (Optional) . .
Speca low = >
Temperature{*C] History e N
Electrode: 10 mm (Optional) o
Meas tg: start imm I3;]
Data Strage Location Nyquist (Cole-Cole) Plot a0tE=co. @
Root Path | V]
Measurement
Erouse Start @
Sampletame c
(save Folder Name) =
(20 Characters Max) Bsoror - o
comens | 3
o)
! . . ! 4
s g)
Progress
o

3 Select the measurement-conditions file you wish to load.

4 cClick [Open].

The measurement conditions are loaded.
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Resetting the Measurement Software Settings

This section explains how to reset the measurement conditions or all settings.

1 Select [File].

@

viEw

File | Option  Language
=== Wleasure Conditions
Load Measure Conditions
Initialization
Exit

~start: 40000E+00 Hz

~5top: 20000E+05 Hz

Help
v
Material Info
Massig] 03000

ertacesate [ e T ot

Load and Dis

Mornitor

o

x

[ Calibration ]

OPEN: 2024/07/08.
Load cell: 2024/07/08

SHORI: 2024/07/08
“Thickness: 2024/07/08

2 Select [Initialization].

o
ety et 0.00 kN »~  0.4998 mm
Range: Auto (Optional) . .
Temperature[°C] History
Meas trig: start imm
Open
Data Strage Location Nyquist (Cole-Cole) Plot e
Root Path ‘ ‘
==
Sample Name.
(save Folder Name)
Comment ‘ ‘
100E-02 ! ! L N
Status. L
-~
Help - O x
v Inteface State oo Connect  (Devic selecton
Material Info Load and Displacement Monitor
P o siron o mioren
-start: 4.0000E-+00 Hz. Masslg] 03000 ibration Load cell: 2024/07/08. Thickness: 2024/07/08.

Electrode: 10 mm

Meas trig: start imm

Data Strage Locat

et
(Optional)
Temperature[ ]
(Optional)

Root Path [ |
Browse
Sample Name
(save Folder Name)
20 Characters Max)

Comment [

0.00 kN »~

History

Nyquist (Cole-Cole) Plot

leasurement

Status.

Esoneeor -

1ot ' ! !
i

Progress

0.4998 mm

Clear
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Resetting the Measurement Software Settings

3 Select parameters to be reset.

# | Fle | oOpton  language  Help - o x
2 [t p— | ntertace stae [IEERY
Q L’)‘(‘“{"’hmim > Load and Displacement Monitor
e o] enteat oo s o
T | 0.00 kN -  0.4998 mm
ikt
. i e
Data Strage Location Nyquist (Cole-Cole) Plot T
(Sa‘:mwmw (20 Characters Max) Ssoreor —
Comment | T
-
Initialize measure | AC Sweep Frequency, Number of measurements, Interval, Measurement
conditions AC Continuous signal level, Measurement trigger, Electrode information,
Measurement speed, Connection cable length, Resistance
range
DC Number of measurements, Interval, Measurement trigger,
Electrode information, Measurement speed, Resistance range
Initialize all Resets all settings.
settings

4 CcCiick [Yes).

The selected parameters are reset.
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Setting the Save Destination for the Measurement Results

This section explains how to set the save destination for measurement results.

1 Select the [MEAS] tab.

Meas tig: start imm

Data Strage Location

File Option Language Help - o X
o itertace st TN s Comea
Meas. Settings Material Info Load and Displacement Monitor
s
Calibration
% ot (o] i
-stop: 5.0000E+06 Hz Masslg] 0:3000
oo
o T —— 0.00 kN«  0.1744 mm
Range: Auto (Optional)
Speed: SLOW a
Temperature(*C] ’7 History =
e

Root Path
Browse
‘Sample Name
(save Folder Name)
(20 Characters Max)
Comment

Nyquist (Cole-Cole) Plot

Measurement

Status —

2 Specify the

save destination for the CSV files containing the measured data.

E:d File  Option Language Help - 0O x
Moo Acsw v ortoce st [T s
5‘9 Meas. Settings Material Info Load and Di: Monitor
i || [sweep [ — ] sHor:
Calibration
start 40000E+00 Hz Thickn -
-stop: 5.0000E+06 Hz Massla] 03000
rum: 500 pt
Level: CV0.100V True Densitylg/cmA3] 0 00 kN NV 0 1 744 mm
Range: Auto (©ptional) ] ° °
Speed: SLOW .
Temperature(C] I History o
Electrode: ¢10 mm (Optional)
Meas trig: start imm
Data Strage Location Nyquist (Cole-Cole) Plot P
Root Path
\ \ [—
tart
(Save Folder Name) |
(20 Characters Max) Baoceeon -
Comment [ |
Status o
Progress
k4 File Option Language Help - 0O x
Meas Mode AC Sweep v Interface State Riboooc Connect
Q  Meas. Settings Material Info Load and Displacement Monitor
g g p!
~tart 40000E+00 Hz Load cell /-
o s s os00 |
num: 500 pt
Level: CV 0.100 V. True Density[g/cm”3] 0 00 kN NV
Range: Auto (Optional) M
Spead: SLOW .
Temperaturel'C] History d
Hectrode: ¢10 mm (Optional)
Meas tig:start imm
Data Strage Location Nyquist (Cole-Cole) Plot S—
Root Path
\ \ et
tart
Sample Name ‘ ‘
(save Folder Name)
(20 Characters Max) Saeo -
o | ]
e ! ! ! !
Status =
Progress
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Setting the Save Destination for the Measurement Results

4 Optionally, enter comments.

The comments you enter are listed in a CSV file.

E:d File Option Language Help - 0 x
Meas Mode AC Sweep v Interface State [N "o R ] Connect

4Q  Meas. Settings Material Info Load and Displacement Monitor

VIEW | Sweep Calibrati OPEN: ~--/~/- SHORT: -—-/~/--
start: 40000E-+00 Hz Mass(g) 03000 3ltbration Load cell ——+/~/-- Thickness: ———/--/--

~stop: 5.0000E+06 Hz

T 3005t
e Va0V e s 0.00 kN «~ 0.1744 mm
Range: Auto (Optional) . .
Speed: SLOW

Temperature(*C] *‘ History B
Electrode: 10 mm (Optional)

Meas tig:start imm

Data Strage Location Nyquist (Cole-Cole) Plot

Root Path ‘ "
leasurement
L Start

SampleName |
(save Folder Name)

o

5 Make a measurement. (p.93)

When the measurement is complete, the measured data is automatically saved to the
predefined destination.
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Configuring the Application Settings

This section explains how to configure the application settings.

Receiving the Update Notification at Startup

1 Select [Option].
nlel Option I,anguage Help - 0O x

[
Moas Mde ACSweep . Intetace state [N oo PR Connect  (Device Selection

Q  Meas. Settings Material Info Load and Displacement Monitor
Gy
view [sweep [ SHORT: /4~
“start 400008400 Hz Load cell /- Thickness: ——-/~~/~
~5top: 50000E+06 Hz Messlgl 0.3000
—num: 500 pt
B e 0.00 kN -~ 0.1744 mm
Range: Auto (Optional) . .
Speed: SLOW. .
Temperature(*C] History. i
Eectrode: 910 mm (Optional)
Meas tig:start imm
Data Strage Location Nyquist (Cole-Cole) Plot ;... oo
Root Path
‘ | Measurement
L = Start
Sample Name ‘
(save Folder Name)
(20 Characters Max) oo -
Comment [ |
Status o
Progres:
F3 File | =~ = - O x
App settings
4Q  Meas. Settings Material Info Load and Displacement Monitor

G

VIEW | Sweep . OPEN: ———/~/-~ SHORT: /-~
-start: 4.0000E+00 Hz. Massig] 03000 Calibration Load cell: ---/--/-- Thickness: -——/-/--

“Stop:5.0000E-06 Hz
“num: 500 pt.
o yatto ——— 0.00 kN~  0.1742 mm
Range: Auto (Optional) ° °
Speed:SLOW

Tempetrera | History
ectode: 10 mm (Optional)

Meas tig: start imm

Clear

Data Strage Location Nyquist (Cole-Cole) Plot S
Root Path [ |
Measurement
Browse -
= Start
Sample Name. ‘
(Save Folder Name) (20 Characters Max)
aracters Max) Brore
Comment [ |
Status —
Progress

3 Select whether to be notified of updates at startup.

Selecting the check box will notify you at startup if an SA2653 Measurement Software update
is available for download and installation.

;‘g App Settings X

| Notify available update at startup.

Numerical input/output settings

Decimal Separator CSV Delimiter
O Period ()
O Comma (,)

Semicolon (;)

C o e

4 Click [OK].
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Configuring the Application Settings

Configuring the numerical input/output settings

1 Select [Option].
i mel Option I,anguags Help - O x

Meas Mode AC Sweep v Interface state [[EERA Avioo [T ] Connect  (Device Selection]

4Q  Meas Settings Material Info Load and Displacement Monitor

vew |\ [oveep P OPEN /- SHORT: /-
“Sart 4000060 Hz — a0 | Aibration Losd cel /- hicness: -/

“stop: 5.0000E+06 Hz

Y0400 nu::::’nyl;/cmm [ 0-00 kN Ny 0'1744 mm

Range: Auto. (Opt

Temperaturef*C] History
lectrode: 10 mm (Optional)

Meas trig:start imm

Data Strage Location Nyquist (Cole-Cole) Plot S
Root Path [
Measurement
rovse
= Start
Sample Name

(Save Folder Name)
(20 Characters Max) Bsooeeor

Comment [

wa

Status.
Progress

o File Help - o x
App settings

4Q | Meas. Settings Material Info Load and Displacement Monitor

vEW || sweep Calbrat OPEN: ——// SHORT: -~/ ~/~
start: 40000E+00 Hz Massigl 03000 ‘ 2libration Load cell ——+/~/-- Thickness: -——/--/--

~stop: 5.0000E+06 Hz

oy s —— ] 0.00 kN«  0.1742 mm

Range: Auto (Optional)
Speed: SLOW.

T History
Electrode: @10 mm (Optional)

Meas trig: start imm

Data Strage Location Nyqist (Cole-Cole) Plot T
Root Path [
Measurement
Browse n
laZpm
Supietie |
(save Folder Name)
(20 Characters Max) R
Comment [
status —
Progre:
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3 Select the options for measured-value display formats used in the SA2653 Measurement
Software.

% App Settings X

Notify available update at startup.

Numerical input/output settings

Decimal Separator CSV Delimiter
© Period ()
O Comma ()

Semicolon (;)

Decimal separator

Period (.) A period (.) is used as the decimal point.

Comma (,) A comma (,) is used as the decimal point.
CSV delimiter

Period (.) A period (.) is used as the data delimiter.

Comma () A comma (.) is used as the data delimiter.

Semicolon (;) A semicolon (;) is used as the data delimiter.

4 Click [OK].
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Switching the User Interface Language

This section explains how to select the user interface language in the SA2653 Measurement
Software from Japanese, English, Chinese, and Korean.
The language chosen during installation is set as the default.

1 select [Language].

File Optionl Language I<e|p

Meas Mode AC Sweep

Meas. Settings
Swe

ep
-start: 4.0000E+00 Hz.
~stop: 5.00008+06 Hz

Electrode: 10 mm

Meas trig: start imm

Data Strage Location

v
Material Info

Massig) 03000

True Densitylg/cm”3]

(Optional)

Temperature[C]

(Optional)

Root Path [ |
Browse
Sample Name
(save Folder Name)
(20 Characters Max)

Comment [

- @ 3

Connect  (Device Selection|

Interface State [NEERN "o [T

Load and Displacement Monitor

e oo
0.00 kN« 0.1744 mm

History Clear

SHORT: ——//-

Nyquist (Cole-Cole) Plot

Measurement
= Start

Status.
Progress

2 Select the language you wish to use.

] File Optio Language Help - 0O x
v] English
Meas Mode Japanese v Interface State [[IEERA ~vioco [T ] Connect
4Q  Meas. Settings S}‘:’:f‘e 1 | et info Load and Displacement Monitor
W [sweep P OPEN: 2024/07/08 SHORT: 2024/07/08
AL ibration
AL Load cell: 2024/07/08 ‘Thickness: 2024/07/08
e, = sigl 03000
num: 500 pt
ecvaiioy e e ) 0.00 kN~ 0.4998 mm
Range: Auto (Optional) . M
Speed: SLOW -
Temperaturel°C] History o
Eectrode: 910 mm (optonal)

Meas trig: start imm

Data Strage Location

Root Path [
Browse
Sample Name
(Save Folder Name)
20 Characters Max)

Comment [

Nyquist (Cole-Cole) Plot

7~ Measurement

Status.

English

The user interface is displayed in English.

Japanese

The user interface is displayed in Japanese.

Chinese

The user interface is displayed in Chinese.

Korean

The user interface is displayed in Korean.
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Updating the SA2653 Measurement Software

This section explains how to update the SA2653 Measurement Software. (Requires an Internet
connection.)

1 Select [Help].
é File  Option LanguagelL\pI _ o0 x

Meas Mode AC Sweep v Interface State (Ul Losd cell  Displacement [GERUREY
g_E\_ Meas, Settings. Material Info Load and Displacement Monitor
vew [ sweep OPEN: ——/ /-~ SHORT: /-

start: 4.0000E-+00 Hz

Calibration

L Load ol e Thickness /-

-stop: 5.0000E+06 Hz. Massig] 0.3000

“rum 500t

S wween—— 0.00kNw 01744 mm

Range: Auto (©ptional)

Temperaturel‘C] History.
Hlectrode: 910 mm (ptional)

Meas trig: start imm

Clear

Data Strage Location Nyquist (Cole-Cole) Plot aotE=00
o | |
Measurement
Browse Iy
B gor
SampleName | ‘
(save Folder Name)
(20 Characters Max) Bsoror -
Comment I |
Status =
Progre:

2 Select [Check for latest version].
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#  Fle  Opton language - O x
Check for latest version - -
Meas Mode AC Swi Interface State oo [ connect  (Device Selection]
leas. Settings erial Inf oad and Displacement Monitor
;.(“1 Meas. Setting: Material Info Load and Displ: Moni
ViEw | [sweep (OPEN: 2024/07/08 SHORT: 2024/07/08
~start: 4.0000E+00 Hz alibration Load call:2024/07/08 Thickness: 2024/07/08
Mass|
Stop: 20000805 Hz ol 03000
num: 500 pt.
Zrme N 000 kN 0.4998 mm
Range: Auto (Optional) . M
SpesdSLOW Clear
Temperature(°C] History
Hectrode: p10 mm (Optional)
Meas trig:start imm
Data Strage Location Nyquist (Cole-Cole) Plot s
Root Path [ |
Measurement
o
= Start
Sample Name ‘
(save Folder Name)
(20 Characters Max) Bacoor -
Comment [ |
Status —
Progress

If the version of the Measurement Software in use is not the latest, an update confirmation
window opens.

If it is the latest version, the version information is displayed.

3 click [0K].
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Checking the Software Version Number

This section explains how to check the version number of the SA2653 Measurement Software.

1 Select [Help].

Vs Mode ACSveen " ntertac sate [N o Connect (Device selection]

Q Meas. Settings Material Info Load and Displacement Monitor

VW | Sweep Calibration OPEN /1 SHORT: -—~/~/--
T St 40000£400 1z - Losd cell: ——/-/-- Thickness: /-
“Stop: 50000506 Hz Masslg] 03000 |

e orottov True Densitylg/em”3] 0.00 kN Ny 0-1744 mm

Range: Auto (Optional)
Speed: SLOW a

Temperature([°C] History =
Electrode: 910 mm (Optional) 1

Meas trig: start imm

Data Strage Location Nyquist (Cole-Cole) Plot

Root Path [ |
Browse

Sample Name
(Save Folder Name)

(20 Characters Max) Esooe-or -

commen |

Status —

Progress

2 Click [Version].

4 File  Option Language Hel| - 0O x
Meas Mode ACSwes Interface State [[NERN oo IR  Connect

Q Meas. Settings. WiaLenian o, Load and Displacement Monitor

wow || [sweep [ p— ] o 2070 SHORT 2024707100
o o Vestg] Toaw | Lo <ot 2024/07/08
i cyatooy Tne Dendfg/ams) | 0.00 kN ~~ 0.4998 mm
Speed: SLOW . sty Giear
Cectode 10 Temperaure )
s stion
Data Strage Location Nyquist (Cole-Cole) Plot —
Root Path ‘ ‘

==
—_—
ovefortrnane (20 Characters Max) Hsoneio -
Comment ‘
s
3 Check the version information.
E Powder Impedance Measurement System b4

SA2653 Measurement Software
Version "t s

= EUES MM C.E. Corporation

SA2653 Measurement Software uses OS5 codes or libraries under the |
following license{s).

We are eternally grateful for the efforts of contributors and maintainers

to improve and keep up the OSS ecosystem.

[MathNet.Numerics (MIT License) /* https://numerics.mathdotnet.com/]

The MIT license (MITY

oK
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n Making Measurements

4.1 Placing the Powder into the SA9004-01 Test
Fixture

The impedance measurements of powder vary with temperature and over time. The amount of
change depends on the type of powder. Conduct measurements in an appropriate environment with
consistent temperature and timing.

/\ WARNING

® Do not handle powder in the presence of fire.

If powder comes into contact with fire, it could burn or explode, resulting in damage
to the products or bodily injury.

If powder scatters, it could spread to the surrounding area, resulting in fire or
explosion.

0 B Take measures to prevent the scattering of powder.

/\ CAUTION

® B Do not measure powders with electromotive force. (example: battery cell)

Voltage applied from the powder could damage the instrument.

B Ventilate the area to prevent inhalation of powder.

<
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>
«Q
=
]
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(2]
c
=
]
3
(]
>
—
(%]

Failure to follow this guidance could adversely affect human health.

B Always wear personal protective equipment (PPE), such as a mask, gloves, and
goggles, when handling powder.

Failure to follow this guidance could adversely affect human health.

O o> m

H Hold the handle of the lower electrode when moving the SA9004-01 Test
Fixture.

Holding anything other than the handle of the lower electrode could cause the lower
electrode to fall, resulting in spilled powder or damaged electrodes.
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Placing the Powder into the SA9004-01 Test Fixture

You will need: an electronic balance, a medicine spoon, and PPE (a mask, gloves, and
goggles).

1 Wear the PPE.

= M O

2 Measure the mass of the powder to be used for the impedance measurement with the
electronic balance.

3 Remove the upper electrode of the Test Fixture.

4 Place the powder with the mass specified in the [Material Info] field (p.80) into the
recess of the Test Fixture.

Do not fill the powder more than about 6 mm from the top of the die.

s
About 6 mm

T\

NO (insufficient) NO (excessive)
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Placing the Powder into the SA9004-01 Test Fixture

5 Hold the handle of the lower electrode and tap it on a flat surface to remove air from the
powder.

While holding the handle of the lower electrode of the Test Fixture, tap it lightly on a flat
surface. Deaerate the powder in the die until the surface becomes flat.

Hold the handle of the lower electrode when lifting the Test Fixture. Lifting up the die may
create a gap between the die and the lower electrode, causing the powder in the die to spill
out.

~
- i

6 Wipe off any powder adhering to areas other than the recess.

7 Position the upper electrode of the Test Fixture onto the die, and rotate the upper
electrode several times to flatten the powder in the recess.
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IMPORTANT

» Before placing the powder into the SA9004-01 Test Fixture, check the die and the electrodes
for contamination. Dirt on the die or electrodes could result in inaccurate measurements.
(p-106)

* Remove any electrostatic charge from the operator before filling the powder into the SA9004-
01 Test Fixture. Static electricity may cause the powder to adhere to the medicine spoon,
electrodes, or die, resulting in inaccurate measurements.
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Positioning the Test Fixture in the Press Unit

I 4.2 Positioning the Test Fixture in the Press Unit
This section explains how to position the SA9004-01 Test Fixture in the SA9003 Press Unit.

/\ CAUTION

B Do not tilt the SA9004-01 Test Fixture.
Tilting the powder in the Test Fixture could affect the measurements.

B Securely insert the SA9004-01 Test Fixture deep into the rail.
o Failure to follow this guidance could result in damage to the Press Unit.

1 Position the Test Fixture on the rail of the Press Unit.

Position the Test Fixture so that its terminals face the rear of the Press Unit.

Terminals (Front)
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Positioning the Test Fixture in the Press Unit

3 Turn the quick spinner to adjust the height of the Test Fixture so that its upper electrode
does not contact the Press Unit, and the gap between them is as small as possible.

Press Unit

Test Fixture

4 Securely insert the Test Fixture deeply into the rail.

When the Test Fixture is fully inserted into the rail, the handle of the Test Fixture aligns with
the end of the rail. If the handle of the Test Fixture protrudes from the end of the rail, pull out

the Test Fixture and adjust the height of the rail according to step 3.

(Rear)

=
)
=
5
Q@
<
®
)
)
c
-
o
3
o)
5
—
@

Aligned

e ((Front)
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Applying a Load to the Powder

I 4.3 Applying a Load to the Powder

This section explains how to apply a load to the powder in the SA9003 Press Unit.

\

/\ WARNING

® Do not apply a load if fingers or objects other than the SA9004-01 Test
Fixture are placed in the SA9003 Press Unit.
Failure to follow this guidance could result in bodily injury or damage the Press Unit.
® Do not apply a load exceeding the rated capacity of 60 kN.
Failure to follow this guidance could result in bodily injury or damage the Press Unit.

/A\ CAUTION

B Do not tilt the SA9004-01 Test Fixture.
Tilting the powder in the Test Fixture could affect the measurements.

m Do not apply a load to the powder for a long time.

Failure to follow this guidance could damage the Press Unit.

m Use the ratchet handle to change the load of the SA9003 Press Unit.

Using electric tools could result in damage to the device or bodily injury.
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Applying a Load to the Powder

1 Attach the ratchet handle to the hydraulic jack of the Press Unit.

Using the switch lever of the ratchet handle can switch between two ratchet handle modes:
tightening mode (clockwise) and loosening mode (counterclockwise).

@ Switch lever —/h

(Tightening mode) (Loosening mode)

2 Use the ratchet handle in tightening mode to turn the hydraulic jack screw clockwise
and apply a load to the powder filled in the Test Fixture.
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The Sensor Unit displays the load to the powder filled in the Test fixture.

IMPORTANT

The applied load should be gradually increased from low to high. The powder may be plastically
deformed under load. Once loaded, the powder will not return to its original state even if the load
is reduced. If an excessive load is applied, replace the powder to be measured with new powder.
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Applying a Load to the Powder

The load value tends to be smaller immediately after applying pressure due to the deformation of the
powder and the descent of the hydraulic jack. Set the measurement trigger to start the measurement once
the thickness of the compacted powder has stabilized. (p.74)

3 After applying the required load, remove the ratchet handle.

HIOKI 3&95%961 -00



This section explains how to start the measurement.
1 Select the [MEAS] tab.

Starting the Measurement

File  Option Language
Meas Mode AC Sweep
Meas. Settings

Sweep
-start: 4.0000E-+00 Hz
stop: 5.0000E+06 Hz
-num: 500 pt
Level:CV 0,100V
Range: Auto

Speed: SLOW

Electrade: 10 mm

Meas tig: start imm

o )

Data Strage Location

Help

~

Material Info

Massig]

[ 03000

True Densitylg/cm?3]
(Optional)

Temperature("C]
(Optional)

L]

Root Path [ |
Browse

SampleNme [ |

(Save Folder Name) (20 Characters Max)

e

Interface tate [[EERH ~voo [T e Connect  (Device Selection]

Load and Displacement Monitor

OPEN; o/ /-
Calibration

Load cell:~——/-—/-

0.00 kN »~

History

Nyquist (Cole-Cole) Plot

0.17744 mm

= @ %

SHORT: ~——/—/~
Thickness: ——-/-—/--

Clear

Measurement
= Start
Status
Progress

2 Click [Measurement Start].

The measurement starts. The ongoing measurement is displayed on a chart.

g

ViEW

Fle  Option  Language
Meas Mode AC Sweep
Meas. Settings

Sweep

start: 4.0000E+00 Hz
~stop: 5.0000E+06 Hz.

Eectrode: 910 mm

Meas trig: start imm

Data Strage Location

Root Path [

Help

v

Material Info

Masslg]

True Densitylg/cm3]
(Optional)

Temperaturel‘C]
(Optional)

foam |

SampleName |
(save Folder Name)

Comment [

Interface State [N Rviooo [T

Load and Displacement Monitor
OPEN: -/ /-
Load cell: -/~

0.00 kN «~

Calibration

History

7~ Measurement

status.

0.1744 mm

- O x

Connect  (Device Selection]

SHORT: —-rofo/ =
Thickness: ——~/-~/~

Clear

When the measurement is completed, the measured data file is automatically added to the file
list for display on the [View] tab.
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Starting the Measurement

Stopping the measurement

Click [Abort].
The measurement stops, and the data up to the point where it stopped is saved.

S File Option Language Help - 0o x
Meas Mode AC Sweep Interface State Rioox Device Selectio

4Q  Meas. Settings Material Info Load and Displacement Monitor

VIEW | Sweey ‘ OPEN: 2024/07/08. SHORI: 2024/07/08

P
start: 400006400 Hz Massig] 03000 Load cell: 2024/07/08 Thickness: 2024/07/08
~stop: 20000E+05 Hz

e, T 000 kN«  0.4996 mm
Range: Auto (Optional) . .
Temperature{*C] History oo

Meas tig: start imm

Data Strage Location

Root Path CAUsers\tetsuya HINET\Desktop
Abort
Sample Name — .

(save Folder Name)
Max)
Comment
= Desitop Freq  43600E+00 Hz .
5 test Rs  -1482004E+09 Q
test_SWEEP_ooc-kN_<YYMMDD>_<hhmmss>.csv X 1268906E+09 O \ . .

Status.

progres |
"

IMPORTANT

After [Abort] is clicked, the instrument executes the stop process. Wait until [Measurement
Start] is displayed. If the predefined measurement frequency is low, the stop process may take
some time.
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Removing the Test Fixture from the Press Unit

4.5 Removing the Test Fixture from the Press Unit

This section explains how to remove the SA9004-01 Test Fixture from the SA9003 Press Unit.

1 Attach the ratchet handle to the hydraulic jack of the Press Unit.

Using the switch lever of the ratchet handle can switch between two ratchet handle modes:
tightening mode (clockwise) and loosening mode (counterclockwise).

)\ e

Switch lever 7
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(Tightening mode) (Loosening mode)

2 Use the ratchet handle in loosening mode to turn the hydraulic jack screw
counterclockwise and zero the load to the powder filled in the Test Fixture.

The Sensor Unit displays the load to the powder filled in the Test fixture.

HIOKI

mmmmmmmmmmmmm
ssssss
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Removing the Test Fixture from the Press Unit

3 Remove the Test Fixture from the Press Unit.

Pulling it out roughly could cause the Test Fixture to fall off the rail. Pull it out slowly.

HIOKI §&653A961 -00



Removing the Powder from the Test Fixture

I 4.6 Removing the Powder from the Test Fixture

This section explains how to remove the powder from the SA9004-01 Test Fixture using the
SA9005 Mold Release Unit.

1 Remove the upper and lower electrodes of the Test Fixture.

2 Position the powder release pin and the guide plate on the die.

Flat powder-release pin

=
Q
=
=}
«Q
Guide plate =
)
Q
(2]
Die =]
)
3
]
35
73

3 Position the die, the guide plate, the powder release pin, and the tray in the SA9005
Mold Release Unit.

— Tray

4 Turn the handle of the Mold Release Unit to push the flat powder-release pin.

If the flat powder-release pin cannot remove the powder, use the 60-degree-cone power-
release pin instead. It can crush ans remove the powder in the Test Fixture.

|
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Cleaning the SA9004-01 Test Fixture

| 47 cleaning the SA9004-01 Test Fixture

Always clean the SA9004-01 Test Fixture after removing the powder.

/\ CAUTION

® Do not touch the edges of the cylindrical parts of the upper and lower
electrodes.

Failure to follow this guidance could cause bodily injury.

©

You will need: a soft cloth, alcohol, PPE (a mask, gloves, and goggles).

1 Wear the PPE.

= M

2 Wipe off the adhered powder using a soft cloth moistened with a small amount of
alcohol. (the die and the upper and lower electrodes)

o

If the powder gets inside the terminals of the electrodes, use a thin pin to remove it.

s

IMPORTANT

Clean the die and the electrodes after each use.
Dirt on the die or electrodes may affect the subsequent measurement.
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B Measurement Results Display

I 5.1 Examining the Measurement Results

1 Click the [VIEW] tab.

Select Files to View Compare Sample Values

T ) Remove Seeced s | Remove AlFes
.

[m)

O sm v /
[0 sample2 SWEEP 29KN 20231025081389.c5v 118084010
(] sample2. SWEEP_39KN_20231025081758.c5v 927.5066.02
(] sample2. SWEEP_49KN_20231025082150.c5v 7904656022
(0 sample2SWEEP 59KN 20231025082554cs0 69277202 a

No measurement data is selected.

2 Select the check box for the data you wish to check.

Selecting the check box next to the file name

Selecting the check box next to the file name of the saved measured data displays only the
data for the chosen powder.

-
#  Fle  Opt Language  Help o x ')
[
7. Select Files to View Compare Sample Values
+  AddFiles Remove Selected Files  Remove All iles [ eportaiveta | (0]
DTN 3
v @ smple H
g e st 2010 &k Y
> o
[m] —
R —
([ sample2 SWEEP 49KN 20231025082150.5v 790465£.020 ) g 7]
(] sample2 SWEEP SOKN 2023102508254 sv 277020
e v ©
> Q0
OverView s <
>
-
) v
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Examining the Measurement Results

Selecting the check box next to the material name

Selecting the check box next to the material name in the saved measured data displays all

data for that material.

#  Fle Option language  Help o x
[ y ;
D | Select Files to View Compare Sample Values
+ _ AddFiles Remove Selected Files  Remove AllFiles [ ewortaiva |
File Name R () > sewes o smez
mple2 SWEEP 9kN 2023102508074 csv 2836426010
(9] sample2 SWEEP_20KN_20231025080932.5v 161840601 >l
sample2_ SWEEP_29KN_20231025081359.c5v 118084601
sample2_SWEEP_39KN_20231025081758.c5v 957.5066.02 1
‘sample2_SWEEP_49kN_20231025082150.csv 790.465€-02 g
sample2 SWEEP SOKN 2023102502534 csv 6927726020 z
s =
OverView 5
s
| | ! i
b x v
F File Option Language Help o x
[
L. SelectFiles to View Compare Sample Values

T ainis R Selected s | Remove Al s
e ome ] > o

v @ smpe
ple?_SWEEP_SKN_20731075080741 csv 36026010 =
Ie2_SWEEP_20KN_20231025080932 1618406010
) SWEEP_29KN 2023102508135 c5v T18084£.010
(@ sample2 SWEEP 20KN 20231025081758csv 937506022
‘sample2_SWEEP_49kN_20231025082150.csv 790465E-02 Q0 g
Sample2_SWEEP 59N 2023102508254 csv S0 :
>
OverView 5
g -
g
e SN ) \ :
| | | | B R T
e i Press Loz 1) v

IMPORTANT
If data sets acquired in different measurement modes are selected simultaneously, no preview of

the measurement data will be displayed.

e Hep o x
Compare Sample Values
>
0 oosstorn 2
SWREP 45N 225090 smsme00 >
SWREP S9N 201250912350 mewn @
| SWEEP, o 2023 1025050623 0 wsse010 @
LSWEER. 1960 2023102505081 0 6657E010 g
SWEEP. 290N 2023102505158 nseEoia
(@ somple1.DC_20kN 2023102604239 c5v 8591366060 B e e
ERE ko 2023126084352 Tt 0 @ X Press e 4o) v
@ o 2a3ncascess2n ey msseoso @ >
>
The chart cannot be drawn because a different
measurement mode was selected. g

3 Examine the R values.
The method of obtaining the R value varies depending on the measurement mode. The R
value is automatically calculated based on the measured data.
If the calculation cannot not be performed automatically, an ERROR message is displayed.
Adjust the range of the measured data used for the R value and recalculate. (p.111)
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Examining the Measurement Results

AC Sweep mode
The R value is obtained from the Nyquist plot through circular fitting.

The calculated R value is plotted on the data preview screen.

#  Fle Opton language  Help - o x
>
Z. Select Files to View Compare Sample Values
+  AddFiles Remove Selected Files  Remove All Files [ oot aiveta |
v O smple H
(] sample2 SWEEP SKN 20231025080741.csv 283606010 B 3| vesteon -
(9] sample2_SWEEP_20KN_20231025080932.csv [Er— >
(] sample2_SWEEP_29KN_20231025081359.csv 1180845010
(] sample2_SWEEP_39KN_20231025081758.c5v 957.506£.02 0
(] sampled SWEEP 49KN_20231025082150.csv 190465602 0 g’
(] sampled SWEEP SOKN 2023102508254 sv 277020 z
v
>
OverView s
>
g
X Press Load (kN) v

» The R value corresponds to the intersection with the X-axis when the arc of the Nyquist plot is
extended. If the R value does not correspond to the intersection with the X-axis when the arc of
the Nyquist plot is extended, edit the R value. (p.111)

N

R value

* Fitting may not be applicable depending on the shape of the Nyquist plot.
See “Editing the R value” (p.111).

How to calculate the R value through circle fitting

The maximum and minimum X (Q) values are automatically extracted from the arcs of the Nyquist plot.
Circle fitting is performed on the data between the extracted maximum and minimum values, and the
intersection with the X-axis is used to determine the R value.

Maximum value

Minimum value — ’

Rs (Q)

X(Q)
X(Q)

R value
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Examining the Measurement Results

AC Continuous mode, DC mode

The R value is the average of all measured data.
The range of measured data used for the R value can be adjusted to recalculate it. (p.111)

F File Option Language Help - 0 x

[
G | Select Files to View Compare Sample Values
Remoeselce s Remove A s
Fiehame R o
v =

sample2

sample2_DC_10KN_20231026082604 csv
(O sample2.DC_20kN_20231026082722.c5v
(0 sample2.DC_ 30KN 20231026082841 csv
(] sample2 DC 40KN 20231026082000.csv 105356060
[]  sample2.DC_50KN_20231026083202.c5v 677.705E-06 0 g
(] sample2_DC_60kN_20231026083319.c5v 653.002E-06 3
I I
e (MPa) v
OverView

g

HIOKI §A12953A961 -00



Editing the R value

The range of measured data used for the R value can be adjusted to recalculate it.

1 Click the [VIEW] tab.

F File  Option Language Help
23

Select Files to View Compare Sample Values

+  AddFiles Remove Selected files ~ Remove All iles

v O smple
[ sample2_SWEEP_SkN_20231025060741.c5v 263626010 B
(O sample2_SWEEP_20kN_20231025080932c5v 16164001 0
(O sample2 SWEEP 29KN 20231025081350.c5v 1150848010
[0 sample2 SWEEP 20KN 20231025081758.csv 92750660200 )
(] sample2 SWEEP 49KN 20231025082150.c5v 79046560200 B
[ sample2 SWEEP_59KN_20231025082534.csv 6927726020
OverView

No measurement data is selected.

- 0O

Export All Data

x

2 Click the pen icon next to the data you wish to edit.

] File  Option Language Help

~n
\Z. | Select Files to View Compare Sample Values
+ _ AddFiles Remove Selected Fles  Remove AllFiles
ShowHide 5 S
v 3@ smple 5
[0 sample2 SWEEP_SkN_20231025080741.csv 283.6426-010 = =
sample2_ SWEEP_20KN_20231025080932.c5v 161.840E-0
[0 somple2_SWEEP_29KN_20231025081359.c5v TIB0BE0) e
(O sample2 SWEEP 39KN 20231025081 758.c5v 937.506£.020) G
([0 sample2 SWEEP 49KN 20231025082150.csv 7904656020 1 [
(] sample2 SWEEP S9KN 2023102502524 c5v 627726020 B =
! i i
X: press pressure (MPa)
>
OverView 5
a 2 sz 20 5 H
g -
ron|— I I I
I I e men s e
‘‘‘‘‘‘ mo e saten e press oo ()

- 0O

Export All Data

The R Edit screen is displayed. (p.112)

Edit the R value on the R Edit screen. The method of editing the R value varies based on the

measurement mode.
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Editing the R value

Basic operations

@ Fle  Option

Language

@) semple2 SWEEP 20N 20231025080932.c5v

Help

REdit

B

1618406.01 O

‘Adjust the R value with the A and B cursors
A

R prser 1 L

Cursor A

FREQ: 110.0500 Hz
Rs: 161680E+01 Q
X: -1.60000E-03 0

Cursor B
FREQ: 5172300.0000 Hz
Rs: 1.10284E+01 Q 2
X: -336266E+00 )

R:

161.840E-01Q

Auto-Calc. R SetRs [A] to R

|’—:_._—3

Calc. R for [A]-(B]

No. Name Function
1 Cursor A Cursor A indicates the start position for calculating the R value.
Cursor B Cursor B indicates the end position for calculating the R value.
The cursors can be moved by dragging the dotted or labeled areas.
2 Cursor positions The values of the current cursor positions are displayed below the chart.
If Cursor A and Cursor B overlap, they are shifted two pixels horizontally.
3 Write in CSV Click to apply the edited R value.

On-screen information

® Measured Value
@ Approximate Circles

o-r

® Selected Range

File  Option

Items

sample?_SWEEP_20kN_20231025080932.c5v

0
Help : -

.

.

REdit

Adjust the R value with the A and B cursors

1618406010

FREQ: 1100500 Hz
Rs: 161680E+01Q
X: -1.60000€-03 O

R: 161.840E-01Q

Auto-Calc. R Calc. R for [A]-[B]

FREQ: 5172300.0000 Hz
Rs: 1.10284E+01Q
X: -336266E+00 Q0

SetRs [A] toR

Measured Value

Represents the actual measured values of the data acquired on the

measurement screen.

Approximate Circles

Represents the approximate circle obtained by circle fitting.

R Represents the present R value.

Selected Range

Represents the start and end positions of the range defined by the cursors.
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Editing the R value

AC Sweep mode

REdit
Adjust the R value with the A and B cursors

R

sample2 SWEEP 20KN 20231025080922.c5v 161840601 0

Cursor A CursorB
FREQ: 1100500 Hz FREQ: 5172300.0000 Hz
Rs: 161680E+01 Q Rs: 1.10284E+01Q

X: -1.60000E-03 Q X: 336266400 0

R: 161.840E-01Q

I Auto-Cale. R SetRs [A] to R Calc. R for [A]-[B] I
Items

Auto-Calc. R Automatically calculates the fitting area. The R value is calculated within the
calculated fitting area. When this is selected, the initial R value is displayed.

Set Rs [A] to R Assigns the Rs value of Cursor A as the R value.

Calc. R for [A]-[B] Calculates the R value within the selected circle fitting area from the Cursor A
to Cursor B. Set Cursor B to the maximum value and Cursor A to the minimum
value for a right-descending arc.

AC Continuous mode, DC mode

Rp AC Continuous mode
Rdc DC mode

REdit

A
¢
i

e

Adjust the R value with the A and B cursors

sample2. DC_T0KN 2023102602604 csv 118354605 0

**%0e,

<
(]
oY)
()]
c
=
)]
3
0]
3
=
Py
[
(2]
c
—
(7]
9
[7}]
=2
[Y)
<

0s,,
%0%00000e,
1 ' o0ed;

Cursor A CursorB
Count: 0 Count: 59
Rdc: 1.18671E-03 Q Rdc: 1.18242€-03 0

R: 118.354E-05Q

I Auto-Average R Set Rdc [A] to R Average R [A]-[B] I

Items

Auto-Average R Calculates the R value from the average of all data.
When this is selected, the initial R value is displayed.

Set Rp [A] to R Assigns the Rp or Rdc value of Cursor A as the R value.
(AC Continuous mode)

Set Rdc [A] to R
(DC mode)

Average R [A]-[B] Assigns the average of the Rp or Rdc values within the selected range from
Cursor A to Cursor B as the R value.
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Editing the R value

3

Click [Write in CSV].

File  Option  language  Help

R Edit
Adjust the R value with the A and B cursors
sample2_SWEEP_20kN_20231025080932.csv o
.
_ .
s .
.
.
2oteetn - -
.
o
pre .
. 13
. I [ CSeepeec® '
e smwmee e e 1aogeon
Cursor A Cursor B

FREQ: 1100500 Hz
Rs: 161680E+01Q
X: -1.60000E-03 Q

FREQ: 5172300.0000 Hz
Rs: 1.10284E+010Q
X: -3.36266E:00 0

R: 161.840E-01Q

Auto-Calc. R SetRs [A] to R

Calc. R for [A]-(B]

Example of the AC Sweep mode screen

If the R value is edited (other than automatically calculated), a black circle (e) precedes the
value.

] File  Option  language  Help - O x
> y 8
D | Select Files to View Compare Sample Values
+ Addfiles Remove Selected Files  Remove AllFiles Export AllData
v 3 sample2 H
[ sample2 SWEEP_SkN_20231025080741.csv 3
sample2_SWEEP_20kN_20231025080932.csv >
[0 sample2_SWEEP_29KN_20231025081355.c5v 4
(0 sample2_SWEEP_39KN_20231025081758.c5v
O sample2_ SWEEP_49kN_20231025082150.c5v 790465602 [
[0 sample2 SWEEP S9KN 2023102502534 csv 6927726020 B =z
! ! ! ! !
X: press pressure (MP2) v
> -
OverView 5
o e s 2o 3
>
H
: € juro
ano|- ! ! I | ! I
e T R e X: Press Load (kN) v
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Loading Saved Data

This section explains how to load previously saved data to create a Nyquist plot.

1 Click the [VIEW] tab.

3 File Option Language Help - O x
3
Select Files to View Compare Sample Values
+  AddFiles Remove Selected Files  Remove All Files

File Name

OverView

No measurement data is selected.

2 Click [Add Files] and select the file you wish to load.

You can drag and drop the file into the [Select Files to View] area to load it.

#  Fle Opton  language  Help - O x
’%S Compare Sample Values
Remove Selected Fles  Remove AllFiles
o e =
[0 sample2 SWEEP 9kN 20231025080741.csv 236026010 B [0}
() sample2 SWEEP 20kN 2023102508092, 1615405010 B Q
(] sample2. SWEEP_29KN_20231025081359.c5v 118084601 0 B 2]
(] sample2_ SWEEP_39KN_20231025081758.c5v 9575066020 B E
[0 sample2_SWEEP_49kN_20231025082150.c5v 7904656020 (B D
[0 sample2_SWEEP_S9kN_20231025082534.csv. 6027726021 [ 3
]
o)
—
OverView g
(2]
c
—
(2
No measurement data is selected. o
(2]
=2
V)
<
- o x

Fle  Option  language  Help

Select Files to View

B

Remove Selected files

Remove AllFiles:

Compare Sample Values

File Name > o=
- sample2 5
‘sample2_SWEEP_SKN_20231025080741.csv 2836026019 [ =
sample2_ SWEEP_20KN_20231025080932.c5v 16180001 0 >
sample2 SWEEP 20KN 2023102501359 c5v 18034010 1
sample2 SWEEP 39KN_20231025081758.c5v 92750660200 B .
‘sample2_SWEEP_49kN_20231025082150.sv 79046560202 (@ g .
sample2_ SWEEP_S9KN_20231025082534.c5v 527726020 B 3 o~
I
X:Press Pressure (MPa) v
> e o e
OverView 5
ot = ) -
>
s
e SO 2 :
| ! | I L |
| | | | | e amme et ke sako o
e e ey mea e e press o (1) o
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Changing the Graph Display

I 5.4 Changing the Graph Display

This section explains how to customize the items assigned to X- and Y-axis of the graph.

1 Use the screen to display the measured data. (p.107, p.115)
2 Click the chevron (\/) on the X-axis or Y-axis.

- Fil Opti Languag Help o x

’% Select Files to View ‘Compare Sample Values

T Remove Selected Files Remove AllFiles ’ ’
() sample1_SWEEP_19KN_20231025090810.csv 166.697E-01Q
ple1_SWEEP_29kN_20231025091158.csv 129.633-01 0 .
iple1_SWEEP_39kN_20231025091348.csv 110.09E-01 Q.
Iple1_SWEEP_49kN 20231025091540.csv 97257060201 g
i) \ple1_SWEEP_S9KN_20231025091723 csv 883.994E-0200 =

v ple2
iple2_SWEEP_GkN_20231025080741.csv 28364260100 o
ple2_SWEEP_20KN_20231025080932.csv 161840£-01 0 | X Press Pressure (MPa)
(@] sample2 SWEEP_29KN 20231025081359.csv 1180846010 1A >
;»,;.Wa\ | 5—_\ §
Items

X-axis Selectable in all settings. Press pressure (kN), Press pressure (MPa),
Bulk density (g/cm”3), Filling factor (%),
Porosity (%), Temperature (°C), Temperature
(K)

Y-axis Selectable in all settings. R (Q), Conductivity (S/cm), Volume resistivity
(Qcm), lonic conductivity (S/cm), Relative
permittivity, Thickness (mm), Bulk density
(g/cm”3), Filling factor (%), Porosity (%)

IMPORTANT

 The filling factor (%) and porosity (%) are displayed graphically only when the true density is

entered.

» The temperature (°C) and temperature (K) are displayed graphically only when the temperature

is entered.

» The relative permittivity is displayed graphically only for data measured in AC Continuous

mode.
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Changing the Graph Display

3 click the chevron (V) next to Linear or Log.

The vertical axis switches between logarithmic or linear scales.

i File Option Language Help - 0 x
> N i
D | Select Files to View Compare Sample Values
+  AddFies Remove Selected Fles  Remove All Files Export AllData
e ho -FT
v sample2
sample2 SWEEP 9N 2023102508074 csv 2836026 01 Q1
sample2 SWEEP 20KN 20231025080922.c5v 161840601 0 L
(@) sample2 SWEEP_29KN_20231025081359.c5v 1180846010
sample2_ SWEEP_39KN_20231025081758.c5v 97506602
sample2_SWEEP_19kN_20231025082150.csv 790.465E-02 g
sample2_SWEEP_59KN_20231025082534.c5v 6927726020 T o
v
OverView
s \ \
| ! |
| =S 20t ot =
otm o o

=
]
QD
2]
c
=
]
3
]
>
=
Y
]
2]
c
-
(%]
o
2]
2
QO
<
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Changing the Graph to Optimal Settings (Auto-Scale Display)

This section explains how to change the graph to an easy-to-read display.

1 Use the screen to display the measured data. (p.107, p.115)
2 Check the readability of the graph.

The auto-scale display automatically adjusts the magnification of the graph to show all target
data. The magnification rate of the graph can be adjusted using the mouse.

Compare Sample Values

w010 @

1618005010 B >

1180645010 B
o 9375066020 B

sample2_SWEEP_49kN_20231025082150.csv 790.465£.02.0) 1@

sample2 SWEEP_59KN 20231025082534.csv 6927726020 13 B B -

AREE

OverView

TS N

= x ST =

» Drag the mouse cursor to select a display range.

To zoom in
* Turn the mouse wheel up.

To zoom out Turn the mouse wheel down.

To restore the original

. Click the right mouse button
magnification

(B
U | (D]
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Displaying/Hiding the Series

This section explains how to show or hide the data for each series.

1 Use the screen to display the measured data. (p.107, p.115)

2 Click the names of the data series you wish to hide.

The data names are dimmed, and the corresponding data is hidden on the graph. To display
the hidden data again, click the dimmed data name.

Export All Data

(o @ samplet

& camnla?

E File  Option Language Help | I - 0O x
n%s Select Files to View .
e i | o i
Show/Hide File Name 7 .
v @ | semplt eccccccccccccce
sample1_SWEEP_SkN_20231025090623.c5v 2653426.01 0
sample1 SWEEP_19KN_20231025090810.c5v 1666976010
‘sample1_SWEEP_20kN_20231025091158.csv 1206236010 [ A
sample1_SWEEP_20KN_20231025091348.c5v 1100966010
Sample1_SWEEP_49KN_20231025091540.csv 725706020 g
Samplet_SWEEP_S9kN_20231025091723.c5v 8639945020 B K]
v sample2
sample2. SWEEP SkN_20231025080741.csv 23626010 T e e R R
Sample2_SWEEP_20kN_20231025080932.05v 161840601 0 B X Press Pressure (MPa) -
sample2_ SWEEP_29KN_20231025081359.c5v 11808401 0 12 s
OverView
©esor a
N
.
g _\ PR
g
P VN N :
oL e
e e G = e
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Saving the Screenshot of the Graph

This section explains how to save a screenshot of the graph.

1 Use the screen to display the measured data. (p.107, p.115)

2

Click the @ symbol in the upper-right corner of the graph.

The captured screenshot is saved to your clipboard.

Export All Data

(O]

#  Fle Opton  language  Help

' sample2

=
Vo

Select Files to View

Remove Selected Files

+  AddFiles

v sample2
sample2 SWEEP_OKN_20231025080741.csv

OverView

Remove All Files

wee00 B

sample2 SWEEP 20KN_20231025080932.c5¢ 1618406010 B o
sample2_ SWEEP_29KN_20231025081359.c5¢ 10004E.010 B

sample2_ SWEEP_39KN_20231025081758.c5v 9575066020 B
‘sample2_SWEEP_49kN_20231025082150.c5v 79046560201 [ g
Sample2_SWEEP_SOkN_20231025082534.csv s27726020 B £ o

g

X: Press Load (kN)

eecc0cc00ccc0ce

=

Export All Data

x
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Saving Analyzed Data in CSV File Format

This section explains how to save analyzed data in CSV format.

1 Use the screen to display the data you wish to save.

E: File Option Language Help - 0O x

>

G | Select Files to View Compare Sample Values
+  AddFiles Remove Selected Files  Remove All Files
g BT . g

v sample2 5
sample2_SWEEP_9kN_20231025080741.csv 28364260102 (B =
sample?_SWEEP_20KN_20731025080832.c5v waoeo0@ >
sample2_SWEEP_29kN_20231025081359.csv 118084601 0 (G
mple2 SWEEP_39KN 20231025081758.csv 9375066020 [
sample2 SWEEP_49KN 20231025082150.c5v 7904656020 ) g
sample2_SWEEP_59kN_20231025082534.csv 6927726020 (B 3 weo—
I . ! .
v
> s e
> ol
g
| | | o e o emtn
e e e e o
2 Click [Export All Data].
#  Fle Opton language  Help - O x
n
ZS Select Files to View Compare Sample Values

Remove Selected Fies  Remove All ies
ShowHide R(Q) > e .
v sample2
‘sample2_SWEEP_9kN_20231025080741.csv 2836426010 (B =
sample2 SWEEP_20kN_20231025080932.csv 161840601 Q (B e
sample2 SWEEP_29kN_20231025081359.csv 118084£-01 0 (@ Z
sample2_SWEEP_39kN_20231025081758.csv 937.506E-02 02 [ o)
sample2_SWEEP_49kN_20231025082150.csv 7904656020 (B g Q
sample2_SWEEP_59kN_20231025082534.c5v 6927726020 [ $ e »
TE-0E 200E-2  BM0E2  AE-R  SOE-R2  GNE-2 70002 BOE-R2 -
B —— E ®
> o = 3
()
K =
3
g
€ e c
. —_
Y R S . w
N R e e e
e g, e . v}
[72])
=2
E fil d ify th destinati 2
nter a file name and specify the save destination. <

4 ciick [Save].

The results file is saved.

The results file outputs not only the displayed parameters but also all parameters that can be selected for
the X and Y axes.
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Output File Format

The table below lists the output file formats for analysis data files.

Header Description
APPVERSION Version number of the Measurement Software
Filename File name
Sample name Sample name
Comment Comment
Mode Measurement mode
Diameter[mm] Electrode diameter (mm, user-entered value)
Load[kN] Load (kN)
Pressure[MPa] Pressure (MPa)
Thickness[mm] Powder thickness (mm)
Massl[g] Powder mass (g, user-entered value)
True density[g/cm’] True density (g/cm®, user-entered value)
Temperature[deg] Temperature (degrees, user-entered value)
Temperature[K] Temperature (Kelvin)
Bulk density[g/cm®] Bulk density (g/cm?)
Filling Factor[%] Filling factor (%)
Porosity[%] Porosity (%)
R[ohm] Resistance (ohm)
Volume resistivityfohm cm] Volume resistivity (ohm cm)
Conductivity[S/cm] Conductivity (S/cm)
lon Conductivity[S/cm] lonic conductivity (S/cm)
Relative Permittivity Relative permittivity (in AC Continuous mode only)
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6 [

6.1 What Types of Information Are Stored in
Measurement Data Files?

Common section

Header Description
APPVERSION Version number of the Measurement Software
MODEL Model name of the measuring instrument
SERIALNO Serial number of the measuring instrument (The IM3570 does not
display)
VERSION Firmware version number of the measuring instrument
ERR MODE Measurement mode
{V[V]| CV[V] | CCIA] } Measurement level
RANGE Auto-ranging enabled/disabled, range used for measurement
SPEED Measurement speed
OPEN Open compensation enabled/disabled
SHORT Short compensation enabled/disabled
CABLE [m] Cable length
DIAMETER [mm] Electrode diameter
MASS [g] Powder mass (user-entered value) -
TRUE DENSITY [g/cm?] True density (NaN when blank is acceptable) ;:5
SAMPLE NAME Sample name
COMMENT Comment

R-value calculation section

(1) AC Sweep mode

R Direct current resistance (DCR) value obtained through fitting
For a single Rs value, its Rs value is assigned.

IndexA First data index number used for fitting
For a single Rs value, its Index number is assigned.

IndexB First data index number used for fitting
For a single Rs value, its index number is assigned. (Same
number as IndexA)

Calc status Fitting: Fitting applied

1point: For a single Rs value
Fitting status1 Status code for data extraction step
Fitting status2 Status code for the DCR calculation step
Extraction method Data extraction method
Fitting method Fitting method
Calc dll version Versions of fitting
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What Types of Information Are Stored in Measurement Data Files?

(2) AC Continuous mode

R Average of the Rp values (Q)

IndexA Default value: 0
After editing the R value: Index number of Cursor A is assigned.

IndexB Default value: Last index number
After editing the R value: Index number of Cursor B is assigned.

Calc status Average: Average
One-point measurement, selection: 1point

(3) DC mode
R Average value of Rdc (Q)
IndexA Default value: 0
After editing the R value: Index number of Cursor A is assigned.
IndexB Default value: Last index number
After editing the R value: Index number of Cursor B is assigned.
Calc status Average: Average
One-point measurement, selection: 1point

Measured data section

Index Index number
Start from zero in the order of measurement.

DateTime Date and time the data was obtained
YYYYY/MM/DD HH:MM:SS format

Pressure [kN] Load, calibrated value
Thickness [mm] Powder thickness
Freq [Hz] Measurement frequency

(In AC Sweep or AC Continuous mode)

Rs [ohm] Measured value Rs
(In AC Sweep or AC Continuous mode)

X [ohm] Measured value X
(In AC Sweep or AC Continuous mode)

R [ohm] Measured value R

(In DC mode)
Temp [°C] Temperature (user-entered value)
Vmoni [V]. Voltage monitor value

(In AC Sweep or AC Continuous mode)

Imoni[A] Electrical current monitor value
(In AC Sweep or AC Continuous mode)

Status Measurement status
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How are the output parameters calculated?

I 6.2 How are the output parameters calculated?

(1) User-entered values

Name Unit Description
Powder mass g Powder mass placed into the Test Fixture
True density g/lem® Density of powder excluding void
Temperature °C Present test temperature
Electrode size ¢ mm Diameter of the Test Fixture

(2) Measured values

Name Unit Description

Thickness mm Sample thickness

Load kN Load

(3) Conversion equations between measured values
Equation for converting the measured values (R, X) to (R,, C,)

X _RS+X?

P R,

1 RA+X?
PToonf X

* 1t: pi, f: frequency of the specified point (Hz)
* The parallel resistor R, is used in AC Continuous mode to determine R (R = R)).
* The parallel resistor C, is used in AC Continuous mode to determine the relative permittivity.

>
D

(4) Conversion equations between measured values

Load (N)

Pressure (MPa) =
Surface area of electrode (mm?)

(5) Calculation formulas for powder parameters

M
Bulk density (g/cm?) = — ass (g)
Thickness (cm) X Surface area of electrode (cm?)
Bulk densit 3
Filling factor (%) = Loik density (g/em™)
True density (g/cm?3)

Porosity (%) = 100 — Filling factor (%)

Temperature in Kelvin (K) = Temperature in degrees Celsius (°C) + 273.15
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How are the output parameters calculated?

(6) Calculation formulas for electrical parameters
+ Calculation formulas for conductivity

Thickness (cm)

Conductivity (S/cm) = -
Resistance R (Q) x Surface area of electrode (cm?2)

+ Calculation formula for ionic conductivity

Thickness (cm)

Ionic conductivity (S/cm) = -
Resistance R (Q) x Surface area of electrode (cm?)

* Calculation formula for volume resistivity

Resistance R (Q) x Surface area of electrode (cm?)
Thickness (cm)

Volume resistivity (Q - cm) =

* Calculation formulas for relative permittivity

Parallel capacitance C,, (F) X Thickness (m)

Permittivity (F/m) =
y (F/m) Surface area of electrode (m?2)

Premittivity (F/m)
Vaccum permittivity (F/m)

Relative permittivity =

Vaccum permittivity (F/m) = 8.854 x 10712

IMPORTANT

and then their average value is determined.

Example: Bulk density calculation

2. The bulk density is calculated using the thickness of index 1, as described in Item 1.

determined. This average represents the bulk density of the measured-data file.

In AC Continuous or DC mode, when the number of repeated measurements is set to two or
more, the powder parameters are supposed to be calculated for each individual measurement,

1. The bulk density is calculated using the thickness of index 0. A single time-series-independent value is
used for this calculation because the mass and the electrode surface area are user-entered values.

3. The bulk density values for all index numbers are calculated, and then their average bulk density is
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What Are the Methods and Precautions for Measuring Impedance?

This system employs the two-terminal method for measuring impedance. In this measurement
method, the contact resistance and the internal resistance of the electrodes are added to the
resistance of the sample.

Note that the L2280 Connection Cable, which is connected to the SA9004-01 Test Fixture,
allows measurements without being affected by wiring resistance because it uses a four-terminal

connection.

$
Sampler,
ﬁ

Measured value R=ry+r, +r,+r,+r,

r, and r,: Contact resistance, varies depending on the DUT.
ry and r,: Internal resistance of electrodes, 0.1 mQ in total (a value for reference purpose).
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What Are the Methods and Precautions for Measuring Impedance?
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Specifications

These product specifications apply to the Powder Impedance Measurement System.
For the specifications of the IM3570 Impedance Analyzer, the IM3533 LCR Meter, and the
RM3545A Resistance Meter, refer to the Instruction Manual for each measuring instrument.

System configuration

Product configuration

SA2653 Measurement Software
SA2654 Sensor Unit

SA9003 Press Unit

SA9004-01 Test Fixture

SA9005 Mold Release Unit

The connection cable should be selected from the following options based on the
measuring instrument.

L2280-01 Connection Cable
(80 cm, for use with the IM3533 LCR Meter or the IM3570
Impedance Analyzer)

L2280-03 Connection Cable

(80 cm, for use with the RM3545A Resistance Meter)

The measuring instrument should be selected from the following products based on
the measurement conditions.

IM3570 Impedance Analyzer (4 Hz to 5 MHz)
IM3533 LCR Meter (1 mHz to 200 kHz)
RM3545A Resistance Meter

No personal computers are not included.
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Basic specifications of the system

Measurement

Measures the thickness of the pressurized powder, load applied to the powder, and
impedance (or resistance) of the powder.

Data to be acquired

The SA2653 Measurement Software acquires data from the measuring instrument.
* SA2654 Sensor Unit

Displacement meter readouts (powder thickness)

Load cell readouts (load)
* Measuring instrument (Impedance Analyzer or Resistance Meter)

Measured values (impedance or resistance)

Measurement results
display

Graphical representation The following parameters can be selected individually for the

vertical and horizontal axes.

« Vertical axis: Thickness, Bulk density, R, Conductivity, Volume resistivity, lonic
conductivity, Relative permittivity

 Horizontal axis: Load (kN), Press pressure (MPa), Bulk density, Filling factor, Porosity,
Temperature

Pressurizing method

Manual pressurization using a jack

Load measurement
method

The built-in load cell of the SA9003 Press Unit is used. (0 kN to 60 kN)

Thickness measurement
method

The built-in displacement sensor of the SA9003 Press Unit is used.
Measures the displacement of the movable base and then converts it into a thickness
value. (0 mm to 7 mm)

Impedance measurement
method

* IM3570: Impedance Analyzer (4 Hz to 5 MHz)
» IM3533: LCR Meter (1 mHz to 200 kHz)
* RM3545A: Resistance Meter

Measurement mode

* AC Sweep

Measures the impedance of the powder using an AC frequency sweep signal.
» AC Continuous

Measures the impedance of the powder using a fixed-frequency AC signal.
-DC

Measures the resistance of the powder using a DC signal.

Number of channels

1

Number of connectable
measuring instruments

1105

Communications method

USB connection

Standards

Depends on each product’s specifications.
« Effects of radiated radio-frequency electromagnetic field

At a strength of 10 V/m, Z: £8% rdg, 0: £8° (with the IM3570 connected)
« Effects of conducted radio-frequency electromagnetic field

At a strength of 10V, Z: £15% rdg, 0: £15° (with the IM3570 connected)
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Measurable range

With the IM3570 connected

No.

Measurement
range

Measurement frequency

=N

100 MQ

10 MQ

1MQ

100 kQ

30 kQ

10 kQ

3kQ

1kQ

O | | N0 |~ |W|[DN

300 Q

-
o

10Q

—_
—_

10

-
N

100 mQ

1 kHz or
less

10 kHz or {100 kHz or

1 MHz or
less

5 MHz or
less

HIOKI SA21%1961 -00

7

suoneoslnads



SA2653 Measurement Software

I 7.1 SA2653 Measurement Software

General specifications

System requirements  Operating system Windows 11
(computer) Windows 10 (32-bit or 64-bit)
* .Net library .Net Framework 4.7.2 or later
* Processor Depends on the operating environment of

the above operating systems.

* RAM Depends on the operating environment of
the above operating systems.

» Storage 3 GB free space or more

* Display Resolution: 1,366 % 768 or higher
Display colors: 65,536 colors or more

* Interface USB 2.0 or later (with 3 ports)
* Methods for providing the PC application CD included with the system, download

* License management method USB dongle key
Equipment to be * IM3570 Impedance Analyzer
controlled - IM3533 LCR Meter
* RM3545A Resistance Meter
* SA2654 Sensor Unit
Security » USB license key activation restrictions
» Automatic update function to the latest version (requires Internet connection)
Included accessories See p.8.

Basic specifications

Measured-data Controls the equipment to acquire measured data.
acquisition
Measurement mode * AC Sweep

Measures the impedance of the powder using an AC frequency sweep signal.

* AC Continuous
Measures the impedance of the powder using a fixed-frequency AC signal.

-DC
Measures the resistance of the powder using a DC signal.

Measurement results Graphical representation The following parameters can be selected individually for the
display vertical and horizontal axes.
« Vertical axis: Thickness, Bulk density, R, Conductivity, Volume resistivity, lonic
conductivity, Relative permittivity
 Horizontal axis: Load (kN), Press pressure (MPa), Bulk density, Filling factor, Porosity,
Temperature

Functional specifications (File menu)

Measurement-conditions  + Memorizes the previous conditions and restores them when the system is started
saving function again.

* Measurement conditions can be saved to a file with any name, allowing users to
freely save and load these conditions.
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SA2653 Measurement Software

Functional specifications (Option menu)

CSV setting Configures the output format of CSV files for the measured data.

» Decimal separator Period (.), Comma (,)

 Data delimiter Period (.), Comma (,), Semicolon (;)
Automatic COM The application searches for and recognizes USB-connected devices at startup, then
connection function automatically connects them.

Functional specifications (Language menu)

Languages Japanese, English, Chinese, Korean

Functional specifications (Help menu)

Version information Displays the version number information.
display

Automatic update function Automatically updates the system to the latest version. (requires Internet connection)

Update check function at software startup  On, Off (default setting: Off)

Functional specifications (calibration)

Calibration (impedance IM3570, IM3533, RM3545A
measurement) (For the RM3454A, only the short compensation can be performed. Performs open and
short compensations of the equipment to be controlled.)

* Open compensation Reduces the influence of stray admittance
in connection cables, thereby improving
measurement accuracy.

» Short compensation Reduces the influence of residual
impedance in connection cables, thereby
improving measurement accuracy.

7

* How to start calibration Click [Execute] to start open/short
compensation.
» How to stop calibration Click [Cancel] during the process to stop

calibration. (for the IM3533 only)

» Compensation date recording function Records the date of the last compensation
performed and displays this information
on the form. Click [Clear Execution Date]
to clear the recorded date.

suoneoinadg

Calibration Performs the digital zero adjustment of the load cell when no load is applied.
(load measurement)
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SA2653 Measurement Software

Calibration Performs the digital zero adjustment and the thickness calibration.

(thickness measurement) Digital zero adjustment

* Thickness calibration

* How to start calibration

* How to stop calibration

» Calibration conditions recording function

* How to perform thickness calibration

Sets a reference point on the display unit,
thereby improving measurement accuracy.

Reduces the effect of deformation
of the Press Unit, thereby improving
measurement accuracy.

Click [Execute] to start calibration.

Click [Cancel] during the process to stop
calibration.

Execution date: Records the date of the
last calibration performed and displays
this information on the form.

Thickness calibration conditions: Records
the value to be used for the calibration
and displays this information on the form.
Click [Clear Execution Date] to clear
the recorded date and the calibration
conditions.

Add the calibration value to the
displacement meter readouts.

Functional specifications (material information entry)

Material information that » Powder mass entry (g)
can be entered Valid input range
Input type
Default value
« Powder true density entry (g/cm®)
Valid input range
Input type
Default value
« Powder temperature entry (°C)
Valid input range (°C)
Input type

Default value

0.0000 to 99.9999
Valid to four decimal places

0.3000

0.000 to 99.999 (blank acceptable)
Valid to three decimal places

Blank

-20.00 to 60.00 (blank acceptable)
Valid to two decimal places

Blank
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SA2653 Measurement Software

Function specifications (measurement condition settings)

Measurement frequency = AC Sweep mode

setting » Measurement frequency setting

Start and end frequencies, in Hz, can be entered.

Valid input range

Input type

IM3570 4 Hz to 5 MHz
IM3533 1 mHz to 200 kHz

Decimal or exponential form

Number of measurement points between the start and end can be entered.

Valid input range

Input type

Measurement point calculation
method

AC Continuous mode

* Measurement frequency setting

The frequency, in Hz, can be entered.

Valid input range

Input type

500 to 999

Three-digit integer in the form 000
(default value: 500)

Logarithm
IM3570 4 Hz to 5 MHz
IM3533 1 mHz to 200 kHz

Decimal or exponential form

HIOKI SA21§§961-00
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SA2653 Measurement Software

Measurement times and AC Sweep mode

interval settings * Number of times repeated

Valid input range 1to 99
Input type Two-digit integer in the form 00
Default value 1

Saves the measured data up to that point when [Stop] is clicked during the process

* Measurement interval

Wait time for a single measurement, with one frequency-sweep measurement
counted as one measurement process

The time interval between measurements, in seconds, can be entered.

Valid input range 0to 99
Input type Two-digit integer in the form 00
Default value 0 (When zero is entered, the minimum

interval is set.)

AC Continuous and DC modes
* Measurement times and interval settings

The number of measurements can be entered.

Valid input range 1 to 9999
Input type Four-digit integer in the form 0000
Default value 1

Saves the measured data up to that point when [Stop] is clicked during the process

The time interval between measurements, in seconds, can be entered.

Valid input range 01to 99
Input type Two-digit integer in the form 00
Default value 0 (When zero is entered, the minimum

interval is set.)
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SA2653 Measurement Software

Measurement signal level AC Sweep and AC Continuous modes

* Selection of setting mode

* Manual mode

Measurement signal mode

Signal level setting
The measurement signal level can be set.

Auto CV, Manual
(default setting: Manual)

The following modes can be selected:
Open-terminal voltage (V) mode, Constant
voltage (CV) mode, and Constant current
(CC) mode. (default setting: CV)

Open-terminal voltage (V) mode, Constant voltage (CV) mode

Valid setting range

Setting resolution
Constant current (CC) mode

Valid setting range

Setting resolution

* Auto CV mode

10 mV to 1 V (default value: 0.100 V)

In 1 mV increments

10 yA to 10 mA (default value: 10.00 mA)

In 10 pAincrements

Determines the optimal constant voltage value before measurement, thereby
reducing the occurrence of constant voltage failure displays. Lowers the voltage

with the predefined maximum measurement frequency from the predefined constant
voltage value and automatically sets the voltage value to ensure that constant voltage
measurement remains possible.

Measurement trigger Sets the timing for the start of measurement.

Can be chosen from the following: Start Immediately, Fluctuation amount, and Fixed
interval.

Default setting: Start immediately

« Start immediately Starts measurement when [Measurement

Start] is clicked.

7

* Fluctuation amount Starts measurement when the change
in thickness is less than or equal to the
predefined thickness change within the

predefined time period.

Setting time, in seconds, can be entered.

suoneoinadg

Valid input range 1to 999

Input type Three-digit integer in the form 000
The change in thickness, in ym, can be entered.

Valid input range 0.1t05.0

Input type Valid to one decimal place
* Fixed interval Starts measurement when the predefined
time elapses.
Setting time, in seconds, can be entered.
Valid input range 1 to 999

Input type Three-digit integer in the form 000

Electrode information
entry

Electrode diameter, in mm, can be selected.

Valid input range 8 to 20

Input type Two-digit integer in the form 00 (default

value: 10)
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SA2653 Measurement Software

Measurement speed

AC sweep and AC Continuous modes

Fast, Med, Slow, Slow2 (using the drop-down list, default setting: Slow)
DC mode

Fast, Med, Slow1, Slow2 (using the drop-down list, default setting: Slow1)

Cable length

AC sweep and AC Continuous modes
Total length of the connection cable can be selected.

Cable length setting (for the IM3570 and 1 m (default setting: 1 m)
the IM3533)

Resistance-range
switching function

* Auto-ranging On, Off (using the check box)
Automatically selects the optimal
resistance range for potential
measurement (default setting: On).

Auto-ranging: Uses the function of the measuring instrument, which can be configured
using the computer software.

* Resistance range selection (only with Depends on range switching of the
auto-ranging set to off) equipment under control.
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SA2653 Measurement Software

Functional specifications (Measurement screen)

Monitor display (load, Displays real-time monitored values for either load or pressure, as well as thickness.

pressure, and thickness) | Load (kN), Pressure (MPa)

(The unit can be switched using the drop-down list.)

Load (kN) Display range
0.00 to 99.99 (Issues a warning for values
of 65 kN or more.)

Pressure (MPa) Display range
0 to 9999
Issues a warning for values for 65 kN or
more, converted to MPa.
(Varies with the electrode diameter.)

* Thickness (mm) 0.0000
(thickness-calibrated displacement-meter
readouts)
On-screen readout * Measurement mode Displays the measurement frequency,
AC Sweep and AC Continuous as well as the Rs and X values acquired

during measurement.

* Measurement mode Displays the Rdc value acquired during
DC measurement.

Graphical representation =~ AC Sweep mode

Displays the Rs (Q) and -X (Q) values graphically.
Horizontal axis: Rs (Q)
Vertical axis: X (Q)

AC Continuous mode

Displays the number of measurements (times) and Rs (Q) graphically.
Horizontal axis: Number of measurements (times).
Vertical axis: Rs (Q)

DC mode

7

Displays the number of measurements (times) and Rdc (Q) graphically.
Horizontal axis: Number of measurements (times).

. . w
Vertical axis: Rdc (Q) g
(@]
Auto-scale function Adjusts the X- and Y-axes for optimal gh
display. o
o
Starting and stopping the  * How to start measurement Click [Measurement Start] on the a
measurement application.
* How to stop measurement Click [Measurement Stop] on the
application.
Measurement trigger Displays the status of the predefined measurement trigger.
status display » With the Start immediately setting No indication
» With the Fluctuation amount setting Displays the difference between the

maximum and minimum thickness values.
(Data is acquired at 0.5-second intervals)
Example: X.X[um]

» With the Fixed interval setting Displays the remaining time until
measurement begins.
Example: Start of measurement XX[s].

Measurement history Displays the measurement history.

display On-screen information Date and time, Sample name, Load,

Thickness
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SA2653 Measurement Software

Measurement progress
display

Displays the progress of the predefined Progress bar and progression expressed
measurement count. in percent

Measurement error
display

If an error occurs during measurement, it is displayed under [Status].

Monitoring function

When the press pressure exceeds the load range, a warning dialog box appears.

Measured data
Save destination setting
items

* Root path setting
» Sample name entry (A folder is created for each sample name.)

» Method of automatic assignment of result file names

Automatic registration of
measured data

» After measurement, the measured data is automatically registered in the Viewer
screen list.

Automatic R-value
calculation

» Automatically calculates the R value and saves it to the measured-data file.

» Records the algorithm number used for the R-value calculation in a CSV file.

Functional specifications (View screen)

Measured data loading

A measured-data file can be dragged and dropped into the list to display a Nyquist plot.

R-value recalculation
function

The automatically calculated R value can be edited on the data acquisition screen.
Calculates the R value using either a frequency range or frequency selection.

AC Sweep mode

* Frequency range By specifying the upper and lower limits
of the range, a plot within this range is
circle-fitted to find the intersection with
the X-axis, thereby defining the R value.

* Specific frequency selection Assigns the Rs value at the specified
frequency as the R value.

* Reset function

» Records the algorithm number used for the R-value calculation in a CSV file.

AC Continuous mode
* Assigns the Rp value at any given point as the R value.

« Assigns the average of the overall Rp values as the R value.

DC mode
« Assigns the RDC value at any given point as the R value.

« Assigns the average of the overall RDC values as the R value.
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Graphical representation

Displays a graph using the calculated R value, in which the parameters assigned to the

X- and Y-axes can be customized.

* X-axis

* Y-axis

» Auto-scale function

* Logarithmic/linear switching function for
graphs

« Function to hide/unhide series

Load (kN), Pressure (MPa), Bulk density
(g/cm®), Filling factor, Porosity (Selectable
only when the true density is entered.),
Temperature (K), Temperature (°C,
Selectable only when temperature is
entered.)

Thickness (mm), Bulk density (g/cm?®),
Filling factor, Porosity (Selectable only
when true density is entered.), R (Q),
Conductivity (S/cm), lonic conductivity
(S/ecm), Volume resistivity (QQ-cm), Relative
permittivity

Adjusts the X- and Y-axes for optimal
display.

Switches between the two vertical-axis
scales: logarithmic and linear.

Clicking the legend on the graph hides or
unhides each series.

Result-data saving
function

Saves a screenshot of the graph and the X- and Y-axis data as a file.

» Saving a screenshot

» Saving a file

Saves a screenshot of the graph
representation.

Saves all the parameters of the selected
measurement file in the list, allowing them
to be assigned to the X- and Y-axes.

File format: CSV

HIOKI SA21%1\961-00
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SA2654 Sensor Unit

| 7.2 sA2654 sensor unit

General specifications

Dimensions Approx. 180W x 120H x 245D mm (7.1W x 4.7H x 9.6D in., excluding protrusions and
cables)
Weight Approx. 2.3 kg (5.1 Ib.)

Connection target

The SA9003 Press Unit only

Sensor cable length

Displacement-sensor connector

Approx. 870 mm (34.3in.)

Load-cell connector

Approx. 870 mm (34.3 in.)

Interface

USB 2.0 compliant, Type B (female)

Operating temperature
and humidity range

23°C 1£5°C (73°F £9°F), 80% RH or less (non-condensing)

Storage temperature and
humidity range

—-10°C to 50°C (14°F to 122°F), 80% RH or less

Operating environment

Indoor use, pollution degree 2, altitude up to 2000 m (6562 ft.)

Included accessories See p.8.
Product warranty duration 1 year
Standards Safety EN 61010
EMC EN 61326 Class A
Power supply Rated supply voltage 100 Vto 240 VAC

Rated power-supply frequency

Anticipated transient overvoltage

(Assuming voltage fluctuation of £10%)
50 Hz, 60 Hz
2500 V

Power consumption

Ordinary power consumption (a value for
reference purpose)

Maximum rated power

5 W (with the SA9003 connected, in USB
communication mode)

20 VA
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SA9003 Press Unit

| 7.3 SA9003 Press unit

General specifications

Dimensions

Approx. 300W x 322H x 300D mm (11.8W x 12.7H x 11.8D in., excluding protrusions)

Weight

Approx. 20.7 kg (45.6 Ib.)

Frequency at which
measurements can be
made

DC to 8 MHz

Structure

Four-terminal structure

Connectable test fixture

SA9004-01 Test Fixture

Residual impedance

Residual resistance when the terminals are short-circuited: 0.2 mQ or less

(with the short-compensation block connected, frequency: 100 Hz, with the L2280-01
connected)

Stray capacitance between electrodes: 10 pF or less

(the SA9004-01 electrode spacing: 1 mm, frequency: 1 MHz, with the L2280-01
connected)

Connection means

Test Fixture Banana plugs with a 2 mm diameter

Connection cable BNC connector
Load cell Dedicated connector

Displacement meter Dedicated connector

Product cables

1.5D-2V equivalent length: 200 mm

Shield connection

Connects the shield of the L2280-01/L2280-03 Connection Cable and the body of the
SA9003 Press Unit.

Functional ground
connection

The SA2654 Sensor Unit and the body of the SA9003 Press Unit are connected.

Up/down stroke

Range of motion 0 mm to 8.5 mm

7

Equipment Hydraulic jack (screw type)
Load application Load range 0 kN to 60 kN
Equipment Hydraulic jack (screw type)

Load measurement

Using the load cell

Measurement accuracy +3% f.s.

Thickness measurement

suoneoinadg

Using the contact-type displacement meter
Measurement error +10 ym
(under a constant temperature environment, after calibration is performed)

(within a load range of 10 kN to 60 kN, only with increasing load)

Handle position

Bottom of the top plate

Operating temperature
and humidity range

23°C 15°C (73°F £9°F), 80% RH or less (non-condensing)

Storage temperature and
humidity range

-10°C to 50°C (14°F to 122°F), 80% RH or less

Operating environment

Indoor use, pollution degree 2, altitude up to 2000 m (6562 ft.)

Included accessories

See p.8.

Product warranty duration

1 year
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SA9004-01 Test Fixture

General specifications

Dimensions Approx. 147W x 36H x 42D mm (5.8W x 1.4H x 1.7D in.)

Weight Approx. 470 g (16.6 oz.)

Powder filling section size Depth 13 £0.3 mm (powder filling height: approx.

7 mm)

Diameter 10 (+0.05, -0) mm
Capacity Approx. 0.5 ml

Electrodes Type Upper and lower electrodes
Diameter $10 (+0, —0.05) mm (die mating area)
Material Cemented carbide
Terminals 2 mm diameter holes

Structure Two-terminal structure

Die (powder contact area)

Inside diameter

10 (+0.05, -0) mm

Material

Ceramics

Die (outer ring)

Material

Stainless steel

Operating temperature
and humidity range

23°C +5°C (73°F £9°F), 80% RH or less (non-condensing)

Storage temperature and
humidity range

-10°C to 50°C (14°F to 122°F), 80% RH or less

Operating environment

Indoor use, pollution degree 2, altitude up to 2000 m (6562 ft.)

Included accessories

See p.8.
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SA9005 Mold Release Unit

General specifications

Dimensions

Approx. 75W x 132H x 50D mm (3.0W x 5.2H x 2.0D in.)

Weight

Approx. 880 g (31.0 oz.)

Supported model

SA9004-01 Test Fixture

Powder removal method

The screw mechanism converts torque into thrust, pushing the powder out of the Test
Fixture.

Powder release pin Tip shape Flat

Tip shape 60-degree conical
Guide plate Guides the powder release pin.
Tray Retrieves the powder extruded from the die.

Operating environment

Indoor use, pollution degree 2, altitude up to 2000 m (6562 ft.)

Operating temperature
and humidity range

0°C to 40°C (32°F to 104°F), 80% RH or less (non-condensing)

Storage temperature and
humidity range

-10°C to 50°C (14°F to 122°F), 80% RH or less

Product warranty duration

3 years

Included accessories

See p.8.
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L2280-01 and L2280-03 Connection Cable

| 7.6 L2280-01 and L2280-03 Connection Cable

General specifications

Length L2280-01 Approx. 830 mm (32.7 in.)
L2280-03 Approx. 850 mm (33.5in.)

Weight L2280-01 Approx. 200 g (7.1 oz.)
L2280-03 Approx. 160 g (5.6 0z.)

Product cables

Equivalent to 1.5D-2V (for the L2280-01 only)

Rated voltage

30 VAC rms or less, 42.4 VVp AC or less, 60 V DC or less (for the L2280-03 only)

Rated current

3 AAC/DC, continuous (for the L2280-03 only)

Connector and
connection target

Connector connection target
L2280-01 BNCs SA9003 Press Unit
BNCs IM3533 LCR Meter or IM3570 Impedance
Analyzer
L2280-03 BNCs SA9003 Press Unit

Banana plugs

RM3545A Resistance Meter

Operating
environment

Indoor use, pollution degree 2, altitude up to 2000 m (6562 ft.)

Operating
temperature and
humidity range

0°C to 40°C (32°F to 104°F), 80% RH or less (non-condensing)

Storage
temperature and
humidity range

—-10°C to 50°C (14°F to 122°F), 80% RH or less

Included
accessories

See p.8.
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External Views
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n Maintenance and Service

I 8.1 Repair, Inspection, and Cleaning

Replaceable parts and service life

Some parts used in the products may deteriorate in characteristics after years of use.

It is recommended to replace these parts regularly to ensure long-term functionality.

To order replacements, please contact your authorized Hioki distributor or reseller.

Part service life varies with the operating environment and the frequency of use. Recommended
replacement intervals do not guarantee continuous operation throughout the specified period.

Part name Approximate replacement timing

SA9004-01 Test Fixture When damage is found on the electrodes or die, such as chipping or cracking

Calibration

The appropriate schedule for calibration depends on factors such as the operating conditions and
environment.

Determine the appropriate calibration interval based on your operating conditions and environment,
and have Hioki calibrate the products accordingly.

Backing up your data

When repairing or calibrating the products, Hioki may reset them to factory settings or update them
by installing the latest version of the firmware.

It is recommended to back up (save/write) data, such as the settings and measured data, before
requesting service.

Transporting the products

Retain the packing materials after unpacking. Use the original packaging materials when shipping
the products. Please note that we cannot guarantee against damage during transportation.

/\ CAUTION

Observe the following when shipping the products:

B Do not subject the products to strong shocks such as vibration or dropping.

Failure to follow this guidance could cause damage to the products during shipment.

B Remove accessories and optional equipment from the products

B Include a description of the malfunction.

<
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®
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o
wn
®
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o
®

B Use the original packaging materials in which the products were delivered, and
then place them in an additional box.

Failure to follow this guidance could cause damage to the products during shipment.
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Repair, Inspection, and Cleaning

Cleaning

/\ CAUTION

® To clean the products, wipe them using a soft cloth moistened with

water or a neutral detergent.
0 Using solvent-containing detergents, such as benzene, alcohol, acetone, ether,

ketone, thinner, and gasoline, or wiping the products with excessive force could
cause deformation or discoloration.

Clean the SA9004-01 Test Fixture according to the procedure described in “Cleaning the SA9004-
01 Test Fixture” (p.106).

Performing maintenance on the SA9003 Press Unit

/\ CAUTION

B Periodically clean the test fixture insertion area (top and bottom

o surfaces) of the Press Unit.
Measurements taken with dirt or foreign matter adhering to the device could result in
an unbalanced load, increasing measurement error or damaging the device.
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Inspecting the System

I 8.2 Inspecting the System

Periodic inspections should be performed.

Thickness measurement

1 Perform the thickness-measurement calibration. (p.58)
2 Position the empty Test Fixture into the Press Unit and apply a load.
3 Check the powder thickness information. (p.66)

Confirm that the measurement error is within the range specified in the product specifications,
using 0 mm as a reference. (p.143)

Impedance measurement (residual resistance when the terminals are short-
circuited)

1 Operate the measuring instrument to cancel the compensation.
See the Instruction Manual for the measuring instrument.
For the IM3570 and the IM3533: “When you Want to Make Short Compensation Data Invalid”
For the RM3545A: “Canceling zero adjustment”

2 Position the short-compensation block into the Press Unit. (p.63)

3 Measure impedance.

IM3570 Measurement mode AC Continuous mode
IM3533

Measurement frequency | 100 Hz

For the RM3545A Measurement mode DC mode

4 Examine the impedance value.

Confirm that the residual impedance is within the range for short-circuit residual resistance in
the product specifications. (p.143)

I 8.3 Troubleshooting

<
9
2
If damage is suspected, refer to “Before returning for repair” (p.151) to address issues. o
Q
If further assistance is needed, contact your authorized Hioki distributor or reseller. 3
®
Q
a
Before returning for repair ®
00 0000000000000 000000000 0000000000000 0000000000000 00000000000000000000000000 g
3
Problem Cause Remedy, Reference page
The SA9003 Press Unit A BNC connector is deformed or Purchase a new Connection Cable.
cannot be connected to damaged.
the measuring instrument.
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Troubleshooting

Problem

Cause

Remedy, Reference page

Measurements vary.

* Air gets mixed in when the powder
is placing into the SA9004-01 Test
Fixture.

» The amount of powder is
inappropriate.

“4.1 Placing the Powder into the
SA9004-01 Test Fixture” (p.93)

An electrode is damaged.

Use a new one.

The powder spills out
of the SA9004-01 Test
Fixture.

The SA9004-01 Test Fixture is worn or
damaged.

Contact your authorized Hioki
distributor or reseller.

The powder spills out of
the die when the upper
electrode of the SA9004-
01 Test Fixture is placed
on it.

Excessive powder is added.

“4.1 Placing the Powder into the
SA9004-01 Test Fixture” (p.93)

The SA2653 Measurement
Software and the
measuring instrument
cannot connect.

The instrument is not turned on.

Turn on the instrument.
“2.9 Turning On the Instrument”
(p-45)

The measuring instrument and the
computer are not connected using the
cable.

Connect the instrument and the
computer correctly using the cable.
“2.6 Connecting the Instrument and
the Computer” (p.37)

The SA2653 Measurement
Software and the Sensor
Unit cannot connect.

The instrument is not turned on.

Turn on the Sensor Unit.
“2.10 Turning On the SA2654 Sensor
Unit” (p.46)

The Sensor Unit and the computer are
not connected using the cable.

Connect the Sensor and the computer
correctly using the cable.

“2.7 Connecting the Sensor Unit and
the Computer” (p.40)

The open compensation
cannot be performed.

The SA9004-01 Test Fixture is dirty.

Clean the SA9004-01 Test Fixture
before performing the compensation.
“4.7 Cleaning the SA9004-01 Test
Fixture” (p.106)

The empty SA9004-01 Test Fixture
is not properly positioned into the
SA9003 Press Unit.

“3.3 Performing Calibration and
Compensation” (p.55)

The banana plugs on the SA9003
Press Unit are worn or damaged.

Contact your authorized Hioki
distributor or reseller.

The short compensation
cannot be performed.

The short-compensation block is dirty.

Clean the short-compensation block
before performing the compensation.

Poor contact occurs on the short-
compensation block.

“3.3 Performing Calibration and
Compensation” (p.55)

The short-compensation block is not
properly positioned into the SA9003
Press Unit.

Insert the short-compensation block
into the banana plugs of the SA9003
Press Unit.

The SA2654 Sensor Unit
is turned off suddenly.

It is affected by transient outages.

Set the rear-mounted power switch
to the off position (o), wait about

10 seconds, and then set it to the on
position (|).

The hydraulic jack screw
on the SA9003 Press Unit
is hard to turn.

The screw lacks the grease.

Apply grease on the hydraulic jack
screw.
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Troubleshooting

Problem

Cause

Remedy, Reference page

The upper electrode
cannot be removed from
the die.

The powder is entering the gap
between the die and the upper
electrode.

(When the upper electrode moves in
the pressurization direction, the air
inside the powder is released, allowing
the powder, especially fine powder, to
enter the gap.)

Remove the upper electrode by
turning it. If it does not come off,
secure the upper electrode and turn
the die with a tool such as pliers to
remove it.

Apply a low load (about 5 kN) to the
Test Fixture.

Remove the Test Fixture from the
Press Unit and clean the sides of the
upper electrode and the inner wall

of the die to remove any adhering
powder.

Thickness measurements
are abnormal.

Due to a sudden change in
temperature, negative pressure inside
the displacement sensor prevents its
contactor from moving.

Reconnect the displacement sensor
connector to release the negative
pressure. (p.34)

Use the Sensor Unit in a stable
temperature environment.

If the cause is unknown

Reset the measuring instrument (perform the system reset) and reconnect it.
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Disposing of the Products

Error messages

When an error is displayed, the instrument needs confirmation or repair. Contact your authorized

Hioki distributor or reseller.
Refer to the following table to learn more about errors and how to address them.

Computer

Problem Remedy, Reference page

[Fail] is displayed under [Status] for open | Verify the open compensation settings.
compensation. “Performing the compensation of the instrument.” (p.61)

[Fail] is displayed under [Status] for short | Verify the short compensation settings.

compensation. “Performing the compensation of the instrument.” (p.61)
The message [Cannot connect to Verify the IM3570 USB settings.
IM3570. Check the COM port.] (See the Instruction Manual for the IM3570.)
is displayed.
SA2654 Sensor Unit
Error messages Remedy

« If the displacement-sensor connector is not connected
Connect it with the displacement-meter terminal of the SA9003

.- . ' Press Unit.

- - > . i

'- ' ' ' * If the displacement-sensor connector has a break or is
damaged

Contact your authorized Hioki distributor or reseller.

.- .- An overcurrent may flow through the displacement-sensor

,- '- ' cable. Ensure that the output lines are not in contact with other
Y Y lines or frames.

.- .- Data may not have been read or written properly. Turn off the
.- '- '- SA2654 Sensor Unit and then turn it on again.

Connect the load-cell connector with that of the SA9003
Press Unit. If this error message is still displayed even after
the connectors are connected, contact your authorized Hioki
distributor or reseller.

4AED e

The load-cell connector may not be connected or the load-
cell connector may have a break. If this error message is still
displayed even after the connectors are connected, contact
your authorized Hioki distributor or reseller.

I 8.4 Disposing of the Products

Before disposing of the SA9004-01 Test Fixture, remove any powder and dispose of it according to
local regulations.

Dispose of the products in accordance with local regulations.

For disposal of measuring instruments, please refer to the “Maintenance and Service” chapter in
the Instruction Manual for each instrument.
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User's License Agreement

Important

Please read the following agreement carefully. This user's license agreement (hereafter
referred to as Agreement) is a legal contract between the software user (individual or institu-
tion) and HIOKI E. E. CORPORATION (hereafter referred to as HIOKI). The term "software"
includes any related electronic documentation and computer software and media, as well as
any printed matter (such as the Instruction Manual).

By installing, reproducing, or using the software, you, the Licensee, agree to accept the
license terms set forth in this Agreement.

This software is protected by copyright laws, international copyright agreements, as well as
non-corporate laws. The software is a licensed product, and is not sold to the user.

License

This Agreement grants you, the Licensee, a license to install a single copy of the software on
a specified computer system.

Explanation of other rights and restrictions

. Restrictions on reverse engineering, decompiling, and disassembling:

You may not reverse engineer, decompile, or disassemble the software.

. Separation of components:

This software is licensed for use as a single product. You may not separate the components
for use on multiple computer systems.

. Loaning:

You may not loan or lease the software.

. Transfer of software:

You may transfer full rights in accordance with this Agreement. However, if you do so, you
may not retain any copy of the software, but must transfer the software in its entirety (all com-
ponents, media, related documentation such as the Instruction Manual, and this Agreement),
and must ensure that the receiver of the software agrees with the terms set forth in this
Agreement.

. Cancellation:

In the event that the terms and conditions set forth in this Agreement are violated, HIOKI
retains the right to cancel this Agreement without compromise of any of its other rights. In this
event, you must destroy all copies of the software and its components.

Copyright

The title and copyright rights concerning the software's related documentation, such as the
Instruction Manual and copies of the software, are the property of HIOKI and other licensors,
and are protected by copyright laws and international agreement regulations. Accordingly,
you must treat the software as you would any other copyrighted document. However, you are
permitted to make copies as indicated in (A) and (B) below provided such copies are not
intended for use other than back-up purposes.

(A) You may make a single copy of the software.

(B) You may install this software on a single computer.

However, you may not reproduce the documentation supplied with the software, such as the
Instruction Manual.
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Dual media software

You may receive the same software on more than one type of media. However, regardless of
the type and size of media provided, you may only use one media type and only on a single
computer. You must not use or install the other media on any other computer. Furthermore,
except when transferring the software as stipulated above, you may not loan, lease, or trans-
fer the other media to any other user.

Warranty

. HIOKI reserves the right to make changes to the software specifications without any

prior warning.

. If the software does not operate in accordance with the supplied Instruction Manual,

or the software media or Instruction Manual are damaged in any way, you have one
year from the date of purchase to apply for either an exchange or repair at HIOKI's
discretion.

. In no event will HIOKI be liable for any damages resulting from fire, earthquake, or

actions of a third party under the conditions stated in item number 2 above, or for any

damage caused as a result of your using the software incorrectly or under unusual

circumstances. Further, the warranty is invalid if the following occurs:

(A) Damage incurred through transport, moving, droppage, or any other kind of impact after
you purchased the software.

(B) Damage incurred through any form of alteration, unwarranted servicing, or any other type
of mistreatment.

. In the event that the software is exchanged or repaired, the period of warranty

expires on the latest occurring date out of the day stated in the original warranty, and
exactly 6 months from the day the exchanged/repaired software is returned to you.

. Regardless of the grounds for making a legal claim, HIOKI and its licensors will not

be liable for any damage incurred (including, but not limited to: lost profits, suspen-
sion of business, loss of data or lost savings) unstated in the warranty terms for the
use of this software. This is true even if HIOKI is notified of the possibility of such
damages. In any event, HIOKI's liability shall be limited only to replacing defective
software with software that is not defective.
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