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1 OVERVIEW

1.1 Intended purpose

Series F test frames produce tension and compression loads. When combined with a force sensor and
InteliMESUR software, users can measure load and distance, set up a test, record, analyze, and output
data. Test frames are offered in several models, corresponding to different heights and load ranges.

Series FS05, FS06, or RO7 force sensors are required for use with these test frames.

InteliMESUR software is required to run Series F test frames and extract load and distance data from the
test frame and force sensor. InteliMESUR is offered pre-configured on a tablet with mounting bracket, or

as a standalone software application which may be installed on the user’s device.

1.2 Models F105 / F305 / F505 / F505H

1.2.1 Included items

Qty.

Description

Control panel, mounting bracket, and hardware (-IMT models only)

Mounting bracket, column end (F505H only)

USB flash drive containing software installation files (-IM models only)

USB dongle (-IM models only)

— | [ || -

USB cable
-IMT models: right-angle C to B
-IM models: Ato B

Accessories kit:
- #10-32M medium hook
- 5/16-18M large hook
- #10-32F 2” diameter compression plate
- #10-32 F/F coupler
- Adapter, 5/16-18M to #10-32F
- Set screw, #10-32 x 3/4" (1)
- Hex nut, #10-32 (2)
- Allen wrench set

Power cord

Allen wrench set

toc+ W4
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1.2.2 Physical features

Note the following physical features. The user’s guide will reference this terminology. Model F305-IMT is

shown below:

Upper limit \
{

switch
(lower limit
switch not
visible)

Force ———__ | § '
sensor | &
Upper grip —— :

Testsample ——

Lower grip \
Base plate

Base N

OoEEEnE

- Column

cap

_———— Column

/— Crosshead

Tablet control
panel

Emergency
stop
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1.2.3 Installing the Column End Cap for F505H

The end cap is shipped in a separate box within the main box for the F505H test frame. Line it up with the

right end of the column, then install with the four included screws, as shown below:

1.3 Models F755 / F755S / F1505 / F1505S

1.3.1 Included items

Qty.

Description

Control panel, mounting bracket, and hardware (-IMT models only)

USB flash drive containing software installation files (-IM models only)

USB dongle (-IM models only)

— | | - -

USB cable
-IMT models: right-angle C to B
-IM models: Ato B

Eye end kit for base

Lock ring for eye end

Spanner wrench

Power cord

S =2 NIN| =

Allen wrench set
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1.3.2 Physical features

Note the following physical features. The user’s guide will reference this terminology. Model F1505-IMT is

shown below:

Limit
switches
(not
visible)

Force sensor

Upper grip

Test sample

Lower grip

Base plate

Base \

4— Column cap

4+— Column

Bellows

Control panel
bracket

Control panel

Crosshead

\) 4—— Emergency stop
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2 SAFETY

Safety features provided by Series F test frames may be impaired if equipment is used in a
manner not specified by Mark-10.

2.1 Checks and procedures

The following safety checks and procedures should be performed before and during operation:

1.

4,

6.

Always consider the characteristics of the sample being tested before initiating a test. A risk
assessment should be carried out beforehand to ensure that all safety measures have been
addressed and implemented.

Wear eye and face protection when testing, especially when testing brittle samples that have the
potential to shatter under load. Be aware of the dangers posed by potential energy that can
accumulate in the sample during testing. Extra bodily protection should be worn if a destructive
failure of a test sample is possible.

Keep away from moving parts of the test frame. Loose articles of clothing should not be worn.
Long hair should be covered to avoid a hazardous situation. A Crush Hazard warning label is
located on the base of the test frame. It appears as follows:

Crush Hazard.

Keep hands
clear.

Definition: Keep any body parts and clothing clear of the area between the base of the test frame and the
moving crosshead.

Ensure that grips and fixtures are positioned to ensure axial load with respect to the load axis of
the force sensor. Ensure that they secure the sample in such a way that it is prevented from
slipping out during a test, which is a safety risk to the operator and others in the vicinity. If using a
grip or fixture from a supplier other than Mark-10, ensure that it is constructed of suitably rugged
materials and components.

In those applications where samples can shatter, or other applications that could lead to a
hazardous situation, use of a shield is strongly recommended.

When the test frame is not in use, ensure that the power is turned off to prevent accidental
engagement of any of the controls.

m[a[R[k]-[1]O] B
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2.2 Connecting power

Plug one end of the power cord into its receptacle at the rear of the stand and the other end into a wall
outlet with local earth ground (3-prong connector).

Before turning on power, the following safety checks and procedures should be performed:
1. Never operate the test frame if there is any visible damage to the power cord or the test frame
itself. The test frame is powered by 110V/220V. Any contact with this high voltage can cause

serious injury or even death.

2. Ensure that the test frame is kept away from water or any electrically conductive liquids at all
times.

3. Make sure the electrical outlet powering the test frame has local earth ground (3-prong
connector).

4. The test frame should be serviced by a trained technician only. Power must be disconnected
before the column covers are removed.

5. Never use a detachable mains supply cord with inadequate ratings.

After the above safety checks and procedures have been performed, the test frame may be powered on
and is ready for operation.

2.3 Emergency Stop

The emergency stop switch is located where the lower right end of the column is attached to the base, as
shown below:

Models F105 / F305 / F505 / F505H Models F755 / F755S /| F1505 / F1505S

|l

2
S Q
Sency s1©

Press down to stop crosshead motion. Rotate clockwise to release the switch.
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3 SETUP

3.1 Intended Use

Series F test frames with InteliMESUR software are designed for tension and compression measurement
applications. The test frame applies load, while a force sensor measures the applied loads. InteliMESUR
software displays load and position information, and includes analytical tools to help quality control,
engineering, and manufacturing professionals determine the mechanical properties and quality of their
samples.

3.2 Moving the frame into position
Place the frame on a sturdy, clean, and level work area free from vibration.

In Models F755, F755S, F1505, and F1505S, a recessed lifting hook is located at the top of the column,
for ease of lifting, as shown below:

For Models F105, F305, F505, and F505H frames, orient the rear of the test frame towards the edge of a
table, tilt backwards, then lift underneath the base and underneath the rear of the column.
3.3 Mounting and placement

Place the test frame on a clean, flat and level work area free from vibration. Ensure that the rear of the
column is easily accessible, so that the power cord can be disconnected in an emergency.

It is suggested to mount the test frame to a work bench via screws fastened into the underside of the
base. Failure to properly mount the test frame may make it more vulnerable to tipping, especially if a
column extension is used, causing a hazardous situation.

3.4 Limit switches

Upper and lower limit switches are supplied to stop travel in both directions. They may be moved
up and down by loosening and tightening the thumb screws, as shown at left.

-

KRR RARA AR RN RN RN R ARRRY (RN

A dual-graduated inch/mm ruler adjacent to the limit switches can be helpful for positioning.

.Ll.l.m.m.LI
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3.5 Connections and outputs

The following connections and outputs are supplied in the rear of the test frame, as shown in the
illustration below:

Auxiliary Limits
For interfacing an external limit switch, such as an interlock for a
shield door. A pin diagram is shown in the next sub-section.

USB port
For interfacing with a Windows device running IntelliMESUR.

AUXILIARY USB

LIMITS — Control Panel
o ﬁ . Inactive.

CONTROL EXTERNAL External Emergency Switch
EMERGENCY .
e SwiTCH May be used to connect an optional external emergency stop
switch. May be installed at the factory at time of order, or installed
in the field as a retrofit. Required for use with optional shields.

Refer to the Accessory Installation section for instructions.
Power switch

Refer to the Connecting Power sub-section for important safety
information.

Power plug receptacle

POWER RATING

FUSE: . .
100-240 VAC 12A, 3AG, SLOBLO Plug the power cord in here. Refer to the Connecting Power

50/60 Hz 300 W 250 VAC

sub-section for important safety information.

3.5.1 Auxiliary Limits pin diagram

ORIENTATION MARKER
LOWER LIMIT GND
+5V
UPPER LIMIT (50mA MAX)

Note that when pins 3 and 4 are not connected, the auxiliary limits are inactive. When the +5V from pin 2
is connected to either pin 3 or pin 4, the respective limit becomes active and the crosshead is prevented
from movement in that direction.

m[a[R[k]-[1]O] 1]
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3.6 Installing Series FS05 Force Sensors to Models F105/ F305 / F505 / F505H

To avoid overload and damage, select a force sensor with sufficient capacity to
accommodate the application.

Series FS05 force sensors mount directly to the crosshead. Once the test frame is in a stable and secure
position, install the force sensor by matching the gold-plated pads on the top surface with the pins in the
underside of the crosshead, as shown below:

While holding the force sensor in place with one hand, use an Allen wrench with the other hand to tighten
the screw that joins the force sensor to the crosshead, as shown below:

Optionally cover the screw head with the included black plastic cap.

m[a[R[k]-[1]O] 12
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Grips and fixtures may be threaded onto the threaded shaft protruding from the bottom of the force
sensor, for example:

To avoid damage to the internal load cell or shaft, do not use tools to tighten grips or
attachments onto the shaft. Hand-tighten only.

3.7 Installing Series FS06 Force Sensors to Models F755 / F755S / F1505 / F1505S

Insert the included screw through the crosshead, through the mounting block, and into the force sensor,
as shown below:

3.8 Installing Series R07 Force Sensors to Models F755 / F755S / F1505 / F1505S

Install the sensor to the underside of the crosshead using the supplied socket head screw and hardware.
Plug the connector into the receptacle in the top front surface of the crosshead, then fasten the thumb
screws into the crosshead, as shown below:

m[a[R[k]-[1]O]
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Grips and fixtures may be threaded onto the underside of the sensor.
3.9 Installing Series FS05 Force Sensors to Models F755 / F755S / F1505 / F1505S

Series FS05 force sensors may be installed via the optional AC1083 adapter, as shown below:

3.10 Installing a Third-Party Force Sensor

Before installing the sensor, refer to the Model PTA / PTAF user’s guide for complete
instructions.

3.10.1 Models F105 / F305 / F505 / F505H

Using the optional Model PTAF adapter, a third-party force sensor may be mounted to the test frame.
Insert a screw of sufficient length and appropriate thread size through the crosshead, through the PTAF,
and into the force sensor, as shown in the following example:

m[a[R[k]-[1]O] 14 ]
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3.10.2 Models F755/F755S / F1505 / F15605S

Using the optional Model PTAF adapter and AC1083 adapter, a third-party force sensor cell may be
mounted to the test frame. Insert a screw of sufficient length and appropriate thread size through the
crosshead, through the AC1083 adapter, through the PTAF, and into the force sensor, as shown in the
following example:

MAGEEAE. 15 |
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3.11 Installing the IntelliMESUR control panel

For test frame part numbers ending in “-IMT”, for example Model F305-IMT, a Windows tablet with
attached ball mount and mounting bracket are included, packaged separately.

The mounting arm is pre-installed into the front right slot in the test frame column via two screws, as
shown below:

Loosen the knob sufficiently to slide the ball, mounted to the rear of the tablet, into the arm. Orient the
tablet horizontally, with the USB-C port positioned on the left side. Adjust the viewing angle as desired,
then tighten the knob.

A Do not attempt to adjust the viewing angle before loosening the knob.

Connect the included USB cable between the USB-C port and the USB-B port in the rear of column, and
connect the AC adapter connector, as shown below:

DC6000

Plug in the AC adapter and press the Power button, in the lower right corner of the tablet. The tablet will
boot up directly into the InteliMESUR application. If not, select the InteliMESUR icon in the Windows
home screen.

m[a[R[k]-[1]O] 16|
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4 INSTALLING INTELLIMESUR

4.1 Hardware Requirements
4.1.1 Pre-configured tablet

InteliMESUR is pre-installed onto the tablet provided with “-IMT” model numbers, ex. F305-IMT.

To ensure optimal performance for InteliMESUR, do not install any additional applications
onto the tablet.

4.1.2 User device installation

For model numbers ending in “-IM”, a separate license is provided to install onto the user’s device,
provided it meets the following specifications:

- Windows 10 or later operating system

- Minimum 4GB RAM

- Minimum monitor resolution of 1310 x 885

- Minimum of two USB ports (one for a dongle, one for a cable to the test frame)

4.2 Installation
Windows Administrator privileges are required to install InteliMESUR.

1. Insert the installation flash drive into the device’s USB port, or download the zipped installation
folder. Locate and double-click the file “setup.exe”. The screen appears as follows:

ii& InteliMESUR Setup = e

Please read the IntelliMESUR License Agreement

M MARK-10 SOFTWARE LICENSE &
AGREEMENT

IntelliMESUR’ 1. IMPORTANT, PLEASE READ
CAREFULLY:

YOU SHOULD READ THE
FOLLOWING TERMS AND
CONDITIONS BEFORE PRESSING "I
ACCEPT" ON THE DOWNLOAD

WEB PAGE. THIS END-USER
LICENSE AGREEMENT ("EULA"} IS *~

(MAIRIK] = ]1]0] [-11 accept the terms in the License Agreement

Print Back glnsml\ Cancel

2. Accept the terms, then click Install. All required files will be installed, including the Mark-10 USB
driver. When installation is complete, the screen appears as follows:

m[a[R[k]-[1]O]
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e IntelliIMESUR Setup =

Completed the IntelliMESUR Setup

M Wizard

Click the Finish button to exit the Setup Wizard.

IntelliMESUR’

Run InteliMESUR.

IMIAIR|K]-]1]0}

3. Click Finish and run InteliMESUR.

toc+ Ml 15|
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5 INTELLIMESUR BASICS

5.1 Opening InteliMESUR
Ensure that the device is connected to the test frame with a USB cable. Then open InteliMESUR.
5.1.1 Mark-10-supplied tablet

Press the Power button. The tablet will boot directly into InteliMESUR. If the tablet was asleep or
hibernating, double-tap the InteliMESUR icon.

5.1.2 Customer-supplied Windows device

1. Insert the dongle into a USB port, as shown below:

The dongle contains a one-seat license. It must be plugged in at all times to run InteliMESUR. To
run InteliMESUR on a different device, install the application, then move the dongle to that
device.

2. Double-tap or double-click the InteliMESUR icon.
If the dongle is not installed, InteliMESUR prompts a message asking if you would like to use a
90-day trial. Make the appropriate selection. The trial is fully functional, and allows full use.

3. After plugging in the dongle or starting the trial, a login screen will appear as follows, if User
Login is enabled:

M IntelliMESUR’

Username

[ ()]
E—

Password ﬁ

v X

Otherwise, InteliMESUR opens directly to the Home screen.

m[a[R[k]-[1]O] 19
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5.2 Home Screen

A

Home

&5 &

Open Test New Test Edit Test

— O

C

Recall Settings Manual
Test Data Control

1

Exit

Force Sensor: 50 IbF | Cal Due: Dec 30, 2022 | Apr4, 2022 03:14:11PM | Licensed, Function Evaluation Days Remaining: 90 | Current User: Permissions Disabled

InteliMESUR launches into the Home Screen, with the following selections:

@E” Qi I i m

Open Test
Recall a previously saved test.

New Test
Create a new test.

Edit Test
Edit the parameters of a previously saved test.

Recall Test Data
Recall data from previously saved test runs.

Settings
Includes preferences, calibration, overload log, and other functions.

Manual Control
Manually control the up and down motion of the test frame, and see live load, peak load,
and live distance.

m[a[R[k]-[1]O] 20
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Lower Footer
Within the lower footer, note the following selections:

Home
This icon is present in most screens, and links back to the Home screen.

Reconnect
If the test frame has been disconnected, then reconnected, select this button to restore
communication.

%

N E3

Exit
_II:' Select to exit the software. If running InteliMESUR on a Mark-10-supplied tablet, a prompt will
offer the user two choices:

- Exit into Windows
- Exit and shut down the tablet

Bottom Footer
Along the bottom edge of all InteliMESUR screens, the following information is always displayed, from
left to right:

- Force sensor capacity or “Test Frame Not Connected” message
- Connection status of the test frame

- Calibration status of the force sensor

- Date and time

- License / demo time status (see following section)

- Current user

Question Mark
? Select this button at any time to be directed to the PDF User’s Guide.
|

5.2.1 90-day trial

InteliMESUR can be run as a 90-day fully-functional trial, without a license. The number of days
remaining is indicated when launching the application, and can be viewed at any time in the Information
screen or the bottom footer, visible at all times:

| Trial Mode Days Remaining: 90 |

Optional functions may be evaluated for 90 days. If an evaluation is in progress, the number of remaining
days is shown in the bottom footer:

| Licensed, Function Evaluation Days Remaining: 90 |

m[a[R[k]-[1]O] 21|
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6 SETTINGS

Settings

e ) O—
Information User Calibration Preferences Optional
Management Functions

o R 9

Overload Deflection Update
History Compensation Software

Home
Force Sensor: 50 IbF | Cal Due: Dec 30,2022 | Apr4,202203:27:22PM | Licensed, Function Evaluation Days Remaining: 90 | Current User: Permissions Disabled

m[a[R[k]-[1]O] 22
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6.1 Information

Contains serial numbers, software and firmware versions, and other information about the equipment.
The screen appears as follows:

Information

1.1.10
5B dongle. Serial Number: 4247033

Force Sensor: 200 IbF Cal Due: Nov 2, 2023 Apr 5, 2023 03:56:23 PM Licensed Current User: Admin

6.2 User Management
6.2.1 Enabling User Login

InteliMESUR can be run with or without a user login. By default, User Login is not enabled. Make the
appropriate selection in the following screen:

Enable User Login

Enable User Login
®

Modify User
Add User

When User Login is enabled, the User Login button is always present in the upper corner of the screen,
as follows:

Select this button to log out and log in as a new user.

m[a[R[k]-[1]O]
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6.2.2 User Permission Levels

InteliMESUR provides three user permission levels, summarized as follows:

Update software

User management

Operator Supervisor Administrator

Manual control X X X
Recall and run a test X X X
Create a test X X
Create a report X X X
Set Home position X* X X
Calibration X X

X

X

* Access to this function may be prohibited to Operators. Refer to the Preferences section for details.

User name Admin is pre-installed, with Administrator level access. The default password is “admin”, and

may be changed if desired. Refer to the following sections for instructions.
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6.2.3 Adding a User

Select Add User. The screen appears as follows:

Add User

New User Name Password

I I P

New User Type Confirm Password

Crrram - R e—

Specify the user name, type, and password, then select Add User.

To modify a user, select Modify User. The screen appears as follows:

Modify User

User Name User Type ﬁ @

Password User

Select the user, then modify the user type, change the password, and/or delete the user. Note that the
user Admin cannot be deleted.

To change the password, select Change Password. The screen appears as follows:

User Name:

Old Password: ﬁ

Forgot

New Password: Password

Confirm New Password:

Show Password @

v X

Optionally select Show Password to view the passwords.
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Enter the requested passwords. If the password has been forgotten, select Forgot Password. The
screen appears as follows:

Reset Password

Request Code
(Provide to Mark-10)

Activation Code

I

v X

InteliMESUR automatically generates a request code. Supply this code to Mark-10 or a distributor, who
will then provide a corresponding authorization code, which allow the user to reset the password.

6.3 Calibration

Refer to the Calibration section for instructions on calibrating a force sensor.

6.4 Preferences

Default units of measure, date and time format, and other settings may be accessed from the Preferences
screen. Select Settings, then Preferences.
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Default Settings

Default Settings

Load Unit Distance Unit

® IbF ® @® in Allow Operators
to Set Home
ozF L ] o mm @

kgF o . .
Digital Filter

Load and Distance Units
Select the desired units of measure. Note that not all units are supported by all force sensors. Refer to the
force sensor’s specifications for list of supported units.

Digital Filter

The digital filter smooths out load readings in situations where there is mechanical interference in the
work area or test sample. The filter utilizes a moving average technique in which consecutive readings
are pushed through a buffer and the displayed reading is the average of the buffer contents. By varying
the length of the buffer, a variable smoothing effect can be achieved. The selection of 1 will disable the
filter since the average of a single value is the value itself.

Available settings: 1 through 16,384.
It is recommended to keep the filter as low as possible for best performance.

Allow Operators to Set Home Position
From time to time, it may be necessary to reset the Home position to which the crosshead returns at the
end of a run.

When disabled, if an Operator selects Set Home from the Manual Control screen, InteliMESUR will
prompt a login window requiring a Supervisor or Administrator level user. Enter the credentials to
temporarily allow this function.

When enabled, Operators may use this function without a higher level override.

Default Folders

Select the corresponding Open buttons to browse to the desired folder locations for test configuration
files, data, results, and reports.

All above file types created by InteliMESUR are encrypted, for data integrity purposes, except .csv file
exports.

Date and Time Format
Date and Time Format

Date Format Time Format

@® Month Day, Year @® AM/PM

Day Month Year ® 24 Hour
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Select the desired date and time format.

The current date and time are linked to the Windows clock. To change the time on a touch-enabled
device, press and hold the clock in the lower-right corner of the screen. If using a mouse, right-click, then
select Adjust date/time. The time is displayed along the lower edge of the InteliMESUR screen.

Note: if the device is not connected to the internet, the Windows clock may drift by up to several minutes
per year.

6.5 Optional Functions

A number of optional software functions are available with InteliMESUR®. The following screen shows
which functions have been activated:

Optional Functions

Functions

Activated Function

COF

Calculations @

Licensing Dongle

Serial Number
(Provide to Mark-10)

1122334

Activate

4

Activation Code

Activating a Function

To activate an optional function, select the desired function. Then, provide Mark-10 with the Test Frame
Serial Number or Licensing Dongle Serial Number. Mark-10 will supply a corresponding Activation Code.
Enter this code into the provided space, then select Activate to permanently enable the function.

Functions may also be evaluated for 90 days. Select Start to initialize the evaluation period. During this
period, “Evaluation Mode” will appear above the list of functions. A function may be activated at any time
before, during, or after the evaluation period.
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6.6 Overloads

InteliMESUR constantly monitors the force sensor, and stops the crosshead when the load reaches
120% of capacity. However, it is still possible to overload a force sensor when it is stationary by manually
applying excessive force to it.

Overload History provides a record of the 50 most recent overloads, containing a time stamp, motion
direction, and load direction for each occurrence. An example screen appears as follows:

Overloads

Date Time Motion Direction Force Direction
December 05, 2019 01:38:41 PM Up Tension
January 01, 200 01:00:01 AM Siop Compression
January 22, 2020 04:25:51 PM Siop Compression
January 01, 200 01:26:01 AM Siop Compression
April 27, 2020 10:11:20 AM Down Compression
Apnl 27, 2020 11:35:31 AM Down Compression
Apnl 27, 2020 12:35:32 AM Stop Compression
Apnl 27, 2020 01:35:33 PM Down Compression
June 08, 2020 11:16:13 AM Stop Compression
June 09, 2020 11-40:00 AM Up Tension
June 09, 2020 12:40:01 AM Siop Compression
June 09, 2020 01:40:02 PM Compression
June 10, 2020 05:39-00 PM Tension
June 15, 2020 02:30:23 PM Tension
June 15, 2020 03:30:24 PM Tension
July 23, 2020 02:50:53 PM Compression
August 06, 2020 04:45:44 PM Compression
August 06, 2020 05:45:45 PM Tension
December 01, 2020 12-39:30 AM Tension
December 01, 2020 01:39-31 PM Tension

An.Ci.nn Nas

€N DA WwN -

Note: Overloads which occur while the force sensor is disconnected from a Series F test frame, or while
the test frame is powered off, are not recorded in Overload History. Damage to the sensor can occur
whether the test frame is on or off.

6.7 Test Frame Deflection Compensation
Load cells within force sensors deflect under load. Test frames also deflect under load, affecting the
accuracy of distance measurements. Series F test frames, Series FS05, FS06, and R0O7 force sensors

are compensated at the factory.

However, to account for additional deflection within grips or fixtures associated with the test, InteliMESUR
provides a utility for further compensation.

1. Install the necessary grips and fixtures. If compensating in the compression direction, ensure that
the upper fixture is self-leveling, to make full and even contact with the lower fixture. Using
Manual Control, carefully move the grips or fixtures close together until they are almost touching.

2. Select Deflection Compensation from the Settings screen. The screen appears as follows:
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Deflection Compensation

Direction Target Load

A v >
Y A IbF

File Selection

B Deflection Compensation File:
L)

Open New

Run Deflection Compensation

>
0%
Run

3. Configure the direction, tension or compression, then set the target load.

4. Create a new deflection compensation file, or overwrite a previously saved file, by browsing to the
desired file location.

5. Select Run. InteliMESUR will indicate when the compensation is complete.

6. The saved deflection compensation file may now be associated with any test, as described in
previous sections.

6.8 Update Software and Update Firmware

Refer to the Maintenance and Service section for further information.
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7 MANUAL CONTROL

Manual Control allows the user to move the crosshead up and down and observe load and distance
data, without creating a test. Manual control is useful when needing to manually adjust the crosshead
prior to starting a test, and also provides a means of creating a reference point for Height Mode.

Note: Data cannot be saved in Manual Control.

The screen appears as follows:

Manual Control

Motion Control Mode Crosshead Stopped
R =

ﬂ &
Momentary Maintained FollowMe Peak Compression Load
Vad v
<+ '0' A 1.42 IbF

e Mode Zero

1 0 00 in/min

Distance

0« 5.0495

Zero
Height / Length Offset

o U

Settings Enable

Home
Load Cell: 50 IbF | Cal Due: Sep 30,2021 | Dec 18, 2020 04:06:48PM | Licensed | CurrentUser: Admin
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7.1 Load and Distance Measurement

Load and distance measurement are displayed as below:

Peak Compression Load

o 0« I 26.16 .-

Mode

Distance

0« 29980 .

Load
Load is displayed in the unit of measurement selected in Default Settings. Use the Mode button to
toggle between three display modes:

Load
The real-time load.

Peak Compression Load
Maximum observed compression load.

Peak Tension Load
Maximum observed tension load.

The load bar below the load reading indicates when approaching an overload. The bar increases
to the right for compression readings, and to the left for tension readings. The bar colors are as
follows:
Green 0 - 80% of force sensor capacity

80 to 100% of force sensor capacity
Red 100+% of force sensor capacity

At 120% of force sensor capacity, the load reading is replaced by the word, “OVER”, which
indicates an overload. The status window background color turns red.

Load Zero zeroes the live load and clears the peaks.
Distance Zero zeroes the distance.

7.2 Motion Control Modes
Jog Mode

The crosshead moves the specified distance each time Up or Down is selected. Three pre-sets
are available, as shown below:

Jog Distance

Z
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Select the desired preset. Select Edit to change the jog distance for the corresponding preset.

Momentary Mode
The crosshead will move only while selecting and holding down the Up or Down button. To set
the speed, type the value into the box or drag the slider to the desired value, as shown below:

Speed

10.00  iwmin

Maintained Mode
The crosshead will move continuously after selecting the Up or Down button. Set the speed in
the same manner as Momentary Mode.

FollowMe® Mode
The crosshead responds to pushing or pulling on the force sensor’s load cell shaft by hand.
Increasing load produces greater speeds.

sensors, as overload can more easily occur. FollowMe® is not available for

f Exercise extreme caution when using FollowMe® with low-capacity force
sensors with capacities of 2 IbF / 10 N or lower.

If no load is detected for 5 seconds after selecting FollowMe®, the function deactivates.
7.3 Height / Length Offset
When measuring sample heights, for example in spring testing, a datum (base reference) must be

established. This function allows you to establish the datum at a preload. To configure the settings, select
Settings. The screen appears as follows:

Touch Load:
Touch Speed:

Offset Distance:

Return Distance From Touch: 2.0000 |in

vV X

Configure the Touch Load and Touch Speed, as desired. In many applications, a flat compression plate
is used to engage the top of the sample, for example, in compression spring testing. However, when a
grip with more complex geometry is used, and it is not possible to touch the sample contact surface to the
test frame base or the lower fixture, an Offset Distance may be specified. If specified, InteliMESUR
automatically increases the displayed distance value by this value when the preload occurs.
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When finished, select OK, then select Enable in the Manual Control screen. The button will be
highlighted. Then select Up or Down to perform the function. After the preload has been reached, the
crosshead will reverse until the Return Distance From Touch is reached.

7.4 Set Home

When Manual Control is accessed from an active test screen, instead of from the Home Screen, the Set
Home button appears as follows:

Height / Length Offset

w &

Settings Enable

Selecting this button establishes the current crosshead position as Home. Refer to subsequent sections
for more details on how this position relates to test configurations.

Access to this function by Operators may be restricted, as described in the Preferences section.

8 CREATING A BASIC TEST

To create a new basic test, select “New Test” from the Home screen, then select “Basic Test”, then
select one of the following test types:

Load Limit
Crosshead stops at a specified load limit.

Distance Limit
Crosshead stops at a specified distance limit or height.

Break Limit
Crosshead stops when the sample breaks.

e
<>

o
71

Load Hold
Crosshead moves until a specified load, then maintains the load for a specified period of time.

Cycle Test
Crosshead cycles a specified number of times between a selection of limit condition types.

COF Test (optional function)
Crosshead stops at a specified distance and calculates static and dynamic COF.

HEE
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8.1 Load Limit

The screen appears as follows:

Load Test Wizard

Pre-Test Setup

Basic Setup

Load Uni Zero Set Data

Distance Home Collection Rate  Batch Mode
e B ;

o @ @ 100.000 |Hz

Distance Unit  Height Mode Single Reading Digital Filter Batch Size
o o 1
Preload
Data Collection Start Condition
Prompts
Deflection Compensation

Description

4 B X

The Basic Test Wizard consists of four steps. Each stepped is grouped into panels containing settings.
The four steps are as follows:

Pre-Test Setup

Test Setup

Results Setup

Calculations Setup (optional)
Post-Test Setup

aRhwb=
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8.1.1 Pre-Test Setup

Basic Setup Panel

Basic Setup

Load Unit Zero Zero Set Data
. Load Distance Home Collection Rate

Batch Mode

° ° ° 100.000 |Hz o

Distance Unit  Height Mode Single Reading Digital Filter Batch Size

) ) ]

Load Unit
Select the desired unit of measurement. Note that not all units are supported by all force sensors
cells. Refer to the sensor’s specifications for a list of supported units.

Distance Unit
Select the desired unit of measurement.

Zero Load
Zero the load value at the start of the run.

Zero Distance
Zero the position value at the start of the run.

Set Home
Establish the starting position of the crosshead as the Home position. You can auto-return to this
position; this may be set in subsequent sections of the wizard.

Height Mode

To measure distance relative to a reference point established via the Height / Length Offset
function in Manual Control, enable Height Mode. Height measurements are commonly used in
spring testing.

Single Reading
Only a single result and graph data point are displayed, useful when running a batch of tests
requiring only one result, such as a maximum load. Select the desired result in Results Setup.

Data Collection Rate

By default, InteliMESUR records (collects) continuous data points for each run. Set the desired
rate, up to 1,000 Hz (data points per second). InteliMESUR can capture up to 1 million data
points per run, up to 10 runs, for a total of 10 million data points.

Digital Filter
Smooths out load readings in situations where there is mechanical interference in the work area
or test sample, as explained in the Preferences section.

Batch Mode
To set up a batch of multiple runs, enable this mode, then specify the number of runs.
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Preload Panel

Preload

Use Zero Zero Preload Preload

Preload Load Distance Force Speed

o o o IbF in/min

The preload function zeroes the load and/or position values upon contact with the sample,
defined as a user-specified load. The speed of the preload phase of the test may also be set
independently of the main test speed, which is configured in the subsequent step, Load Limit
Setup.

If preload is desired, enable the appropriate functions and specify the desired preload and speed.

Data Collection Panel

Data Collection Start Condition

QQ [omsee  FYTT 0w " oo ] w

Time Load Distance

Configure the trigger at which data collection will start. Select from an elapsed time (relative to the
start of crosshead motion), load, or distance.
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Prompts Panel

Prompts

Prompt 1 Prompt 2 Prompt 3
® 4 8 4 ® P

InteliMESUR can prompt a message or ask a question requiring a response. Up to three
consecutive prompts may be configured.

Select the Edit icon to configure the prompt. The screen appears as follows:

Type: @ Ask

L —

=
R @

Display At New: @ Test o Batch o Run

Select Tell to provide information to the user, or Ask to ask a question requiring a response, such
as a serial number or lot number. The response to an Ask prompt can be saved in the Results
table of a test.

Optionally include an image to be displayed with the prompt. Select Open or the empty image
frame, then browse to the desired location. To remove an image, select Delete.

The prompt can be displayed when the test is opened, at the start of a new batch, or at the start
of each run. Make the desired selection.

Example prompts, as they appear during a test:

Tell Prompt Ask Prompt

Sample Insertion Serial Number

What is the serial number of the

Tighten grips sufficiently to 1
avoid sample slippage. "

v X

For convenience in high-volume testing applications, a USB barcode scanner can be used to
input a response (not available from Mark-10).
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Deflection Compensation

Deflection Compensation

Attach Compensation File

X B

Force sensors and test frames deflect under load, affecting the accuracy of distance
measurements. Series F test frames and force sensors are compensated at the factory.

To account for deflection within grips or fixtures associated with the test, InteliMESUR provides a
utility for additional compensation. For instructions on running this utility, refer to the Deflection
Compensation section. When this process has been completed and the file has been saved,
browse to the desired file in this panel.

Description
Optionally type a test description, which can be useful in identifying tests at a later date. Example:

Description

Peel test for sealed pouch. Use 10 IbF load cell, pair of G1008 grips, and 1" wide
test samples.

When opening a test, the description appears to the right of the file listing, as follows:

Open Test File

3 Ib compression test

Plastic coupon break test

Spring loop multistep test Created By: Admin
Created: Apr 5, 2023 12:56:41 PM

Last Modified By: Admin
Last Modified: Apr 5, 2023 12:56:41

Test Description:

Peel test for sealed pouch. Use 10
IbF load cell, pair of G1008 grips,
and 1" wide test samples.

4 & w

Open Delete
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8.1.2 Load Limit Setup

Basic Setup Panel
The screen appears as follows:

Basic Setup

Direction Target Load Speed

v M 1 i

Specify the target load and direction, then specify the test speed.

Pass / Fail Limits

Pass/Fail Limits

Pass/Fail Distance Limits
Lower Limit Upper Limit

Enabled

. [05000 in  [07500 ]in

Pass and fail limits may be specified to differentiate an acceptable sample versus a reject. Enable
if desired, then specify upper and lower limits. The types of limits in this panel correspond to the
type of test. For Load Limit and Load Hold tests, the pass/fail limits are distance values. For
Distance Limit and Break Limit tests, the pass/fail conditions are load values.

When enabled, a Pass/Fail indicator appears in the upper right corner of the Graph and Results
screens. In addition, a color-coded Pass/Fail column is added to the Results table.

Exception Limits

Exception Limits

Limit Distance Limit Break Threshold Break % Drop

Switch
= oF

If a test does not reach its target, a number of exception limits may be specified to abort the test.
Enable if desired, then specify exception limits. An exception is triggered at whichever trigger
occurs first. If an exception is triggered, the crosshead stops, and the Pass/Fail status becomes
“Exception”. Values obtained in an exception run are not included in results calculations.

Exception options:

Limit Switch
Refers to the physical upper and lower (or right and left) limit switches, positionable along the
length of the test frame column.

Distance Limit
A specified distance has been reached.

Break Threshold and Break % Drop

A specified drop in load has occurred, for example when a sample breaks or a sample slips out
from a grip. Specify a drop in load from the maximum value (Break % Drop). InteliMESUR starts
monitoring for a break after the Break Threshold has been reached.
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8.1.3 Results Setup

InteliMESUR can calculate a number of results and calculate statistics for results over multiple
runs. For example, InteliMESUR can calculate the mean of Max Load values over a 5-run batch.

The Results appear as follows:

Load Results

Load Results

Final Load Delta Load

@® Max Load Load at Max Distance

Min Load Load at Min Distance

Area Under Curve

NOTE: Area Under Curve is the absolute value of the mean (average) load multiplied by the delta
distance or time (depending on the x-axis setting).

Enable the desired results, then select Statistics ﬁﬁ to specify Statistics.

The screen appears as follows:

Select Statistics For:
Max Load

Maximum

Minimum
Select All
Mean

Standard Deviation

Deselect All .
o Variance

v X

Make the desired selections, then continue.
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Distance Results

Distance Results
Final Distance @ @ Delta Distance
Max Distance @ @ Distance at Max Load
Min Distance f L] Distance at Min Load

Height

Load Averaging

Trigger Force Stop Condition

IbF E Distance in
Post Trigger Delay
. @ me [

f @® Average Load

Load Averaging dynamically captures data points and averages the result over a distance or
period of time. This requirement is common in peel testing and coefficient of friction testing
applications.

Enable the result, and any required statistics, then configure the following settings:

Trigger Load
The minimum load required to start the averaging sequence. Select compression or
tension. To start averaging immediately, set this value to zero.

Post-Trigger Delay

An initial delay may be configured, for example to omit the initial load spike at the
beginning of a peel test. To start averaging immediately after the trigger load, set this
value to zero.

Stop Condition
Stop averaging when the specified distance is reached or time period elapses.

The following graph is a representative example of a time-based averaging test with post-trigger
delay:

FORCE A

PEAK

N A A A
VAV

TRIGGER
FORCE

TIME
INITIAL DELAY AVERAGE TIME

m[a[R[k]-[1]O] 42



Series F Test Frames + InteliMESUR® Software User’s Guide

Other

Optionally include the date and time of the test, along with corresponding crosshead speed.
8.1.4 Calculations Setup

Note: The Materials Testing Calculations module is optional. See Optional Functions under
Settings for activation instructions.

In this step, configure a number of materials testing calculations to analyze the behavior of
materials, components, and assemblies. InteliMESUR graphs and records data in units of stress
and strain, where stress is equal to load divided by cross-sectional area and strain is equal to the
change in length of the sample divided by the original length.

Calculations Initial Setup

Distance Test Wizard

Caclulations Setup

Initial Setup
@ Calculations Enabled

Stress
Cross-Sectional Area

Entry Method Thickness Width

[0400 Jin  [71:000]in

® Show In Results @ Prompt Every Run

Strain / Percent Elongation

Original Gauge Length i

@ Show In Results @ Prompt Every Run

Stress and Strain Results

Tensile Testing Calculations

Flexural Modulus

4 B X

Calculations Enabled
Select to enable materials testing calculations.
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Stress

Unit

Select the desired unit — psi, ksi, Pa, MPa, N/m2, N/mm?, kgF/m2, kgF/cm?, or kgF/mm?.

Cross-sectional Area

Input the cross-sectional area of the sample via one of three data entry methods:

o Thickness x Width

o Diameter

o Manual Entry

The length unit of measurement (in or mm) is dependant upon the selected

stress unit.

Show In Results

Display the cross-sectional area in the Results table.

Prompt Every Run

The cross-sectional area may vary from sample to sample. InteliMESUR allows
the user to specify the cross-sectional area before every run by entering the data
into a prompted window.

Strain / Percent Elongation

Strain is calculated from a base length unit of measurement specified in Pre-Test Setup.

Original Gauge Length

The distance along the sample between gripping points.

Show In Results

Display the original gauge length in the Results table.

Prompt Every Run

The original gauge length may vary from sample to sample. InteliMESUR allows the user
to specify the length before every run by entering the data into a prompted window.

Stress and Strain Results / Stress and Percent Elongation Results

Stress and Strain Results

Minimum

Maximum

Average

Minimum
Maximum

Average

Stress

Strain

At Minimum Strain

At Maximum Strain

Final

At Minimum Stress

At Maximum Stress

Final

Select the desired results and statistics, as described in the Results step. Results will be labeled

as Strain or Percent Elongation, depending on the X-Axis label selected.
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Tensile Testing Calculations

Tensile Testing Calculations

Young's Modulus ﬁﬁ @ Enabled

Yield Strength Offset Yield Strength

ail @ Enabled P @ Enabled

4il ® stainatys. j|® Stainatoy.s.

Rupture O Auto Detect

Strain Offset

ﬁﬁ @® Enabled Stress Threshold Percent Drop

f‘i @ Strain at Rupture psi 50.00 %

Configure a number of common tensile testing calculations. These values are shown in a typical
graph view below.

Steel Wire Tensile Test

Distance Status

Stress - o Sirain - €

Rupture
421

Stress - o [ksi]

&

Invalidate
Run

Strain - € [%]

< N M B B N .

2 z @®  Redraw Young's Stress vs. Load vs. Load vs.
Line Width Ml e e B Cursor  Graph Reset Clear Graph Recall Run

B

Home Graph Resulis Data Details Report Manual Control Cancel Baich

Force Sensor: 200 IbF | Cal Due: Mar 8,2024 | Mar 8, 2023 09:33:39 AM | Licensed | Current User: John Doe

Young’s Modulus
Young’s modulus is the slope of the elastic portion of a stress-strain curve, shown above

as a green line, calculated as follows:

E=o0+¢
o = stress
€ = strain
Yield Strength

Yield strength is a stress value that marks the transition from elastic to plastic behavior.
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Strain at Y.S.
Strain corresponding to the yield strength.

Offset Yield Strength

Offset yield strength is another way of approximating the yield strength. Specify an offset
strain percentage, and InteliMESUR will draw a parallel line to the Young’s modulus.
Offset yield strength is the intersection point of this line and the curve.

Strain at O.Y.S.
Strain corresponding to the offset yield strength.

Rupture

Rupture represents the stress at sample break. InteliMESUR can automatically detect
the break by analyzing a sharp change in slope, or, the user may define a break by
specifying the Stress Threshold (minimum stress before monitoring for a break) and
Percent Drop (decrease from maximum stress).

Strain at Rupture
Strain corresponding to the rupture.

Flexural Modulus
Flexural modulus is a calculation in three-point bend applications.
InteliMESUR uses the following formula:
Efex = L3F + 4wh3d
L = length between bottom fixture supports (span)
F = force (load)
w = sample width

h = height (sample thickness)
d = distance traveled (sample deflection)

Flexural Modulus

Span Width Thickness

[2.000 Jin [1.000 Jin [0.425 Jin

4il @ Enabled

Enable the function and select statistics, then specify the span, width, and thickness.
Force per Width

This calculation divides load by the sample width, expressing results in load per unit length, such
as IbF/in.

Force Per Width

#il  ®Enabled Sample Width in

Enable the function and select statistics, then specify the sample width.
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8.1.5 Post-Test Setup
In this step, a number of post-test preferences and settings can be configured.

Basic Setup

Basic Setup

Default View

Return Save Save
Return Graph Results

Home Speed Run Data Results

0 in/min ] ] @ @

Return Home
Crosshead returns to the prevously set Home position at the end of the run, at the specified
speed.

Save Data
Automatically save all raw, continuous data for each run.

Save Results
Automatically save results for the test. Results are visible in the Results screen.

Default View
When opening a test, default to the Graph view or Results view. Regardless of the default, you
can switch between views after the test has completed.
Export Settings
Export Settings

@® Export Run Data @® ExportResults

@ Create New File @ Create New File

o Overwrite File @® Overwrite File

File Name File Name

Folder Folder

C:\Mark-10 Software\IntelliMESUF B C:\Mark-10 Software\IntelliMESUFR B

IntelliMESUR® can automatically export data from a single run or results from a batch of runs, or
both. Files are exported as .csv using the same formatting described in the manual export
function in the Running a Test section.

Export Run Data
Enable if desired, then select an export preference:

Create New File
Creates a new file automatically. The file name includes the test name and time stamp,
for example: Peel Test-Dec-7-2020-03-25-57-PM

Specify the destination folder by browsing to the appropriate location.

Overwrite File
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Overwrites an existing file. This function is useful for third-party applications which read
periodically from the same file, such as SPC software. Specify the file name as desired.

Specify the file name and browse to an appropriate destination folder.

Export Results
Enable if desired, and follow the same instructions as above.

Graph Setup

Graph

X-Axis Y-Axis Graph
Load vs.

Auto Scale Maximum Auto Scale Maximum Distance

s [[10.0000 ] o I

o o Load vs.
Auto Scale Minimum Auto Scale Minimum Time

° [0.0000 ] o [ 1]

f Stress vs.
@ Invert Plot O Invert Plot €9 Strain

Overlay Runs
Invert Exported Invert Exported On Graph

@ ®
Data Data °®

Auto-Scale
Auto-Scale automatically increases the X- and Y-axis maximum values as the test proceeds,
ensuring that the graph curve is zoomed in as much as possible while fitting the entire curve.

Maximum & Minimum
To specify fixed maximum and minimum axis values instead of automatic scaling, enter the
desired values.

Invert Plot
InteliMESUR processes load, distance, and time data as follows:

= Tension loads are plotted as negative values.
= Compression loads are plotted as positive values.
= Upward or rightward motion is displayed as increasing distance values, while downward

or leftward motion is displayed as decrementing values. If the movement continues past a
distance of 0, a positive values becomes negative, and vise versa, as illustrated below:
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Compression Force

+

Distance Distance
(Downward Movement) (Upward Movement)

Tension Force
]

The most common method to plot a curve is to plot up and to the right. To achieve this trajectory,
or other type of trajectory, data for each axis may be inverted to compensate for the plotting
protocol mentioned above.

Example:

To plot a tension test up and to the right, invert the Y-axis (load), while leaving the X-axis un-
inverted. Had the Y-axis not been inverted, increasing tension load would be displayed by a
downward dipping plot, as illustrated below:

Distance Force

o

| Distance
Force / —>
Invert Exported Data

Invert either axis when exporting run data.

Graph
Set the default axes to load vs. distance, load vs. time, or stress vs. strain (optional Calculations

module required). Note that following any test, you can toggle between any of these axis
combinations via dedicated buttons in the Graph screen.

Overlay Runs on Graph

Up to 10 most recent runs may be displayed on the graph simultaneously. For more information,
refer to the Graph screen section.
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Folders

Folders

Test Files: C:\Mark-10 Software\inteliMESUR\Test Files &
Test Data: C:\Mark-10 Software\inteliMESUR\Test Data &

Test Resulis: C:\Mark-10 Software\inteliMESUR\Test Results &
Reports: C:\Mark-10 Software\inteliMESUR\Reports &

Browse to the desired folder locations for test configuration files, data, results, and reports.

Select Next to complete the test setup. When prompted, select Save & Run, Save & Go Home,
or Cancel. If saving the test, the screen appears as follows:

Save Test File As

Directory Test Information
= i InteliMESUR 3 Ib compression test
| Images Average test
W Logs Peel test
B Mark-10 USB Device Drifll |Plastic coupon break test
@ MDU Firmware Spring loop multistep test
B Reports
@ Software
B Test Data
| Test Files
i Test Results

New test

67 b < B

Create Folder Delete Folder Back Save As
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8.2 Distance Limit

A Distance Limit test shares most attributes with a Load Limit test, with the exception of the Basic
Setup panel of the Test Setup step. The panel appears as follows:

Basic Setup

Collect Test Direction Use Limit  Target Distance Speed

Dat. Switch
o AV e  [Emn  [600]nmn

The unique settings are as follows:

Test Direction
Select upward or downward motion for vertical test frames, or rightward and leftward for model

F505H.

Target Distance
The crosshead will stop at the specified distance from the starting position of the test. Note that

this is a delta distance, not an absolute distance, as it is when in Height Mode. The Target
Distance is always entered as a positive (absolute) value. Negative values cannot be entered.
The direction the crosshead moves to reach the target (delta) distance is based on the Test
Direction selected (see above).
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8.3 Break Limit

Break Limit tests are useful for a wide variety of destructive applications, including peel testing, wire
crimp pull-off testing, tensile testing, and many others. The crosshead will stop once InteliMESUR has
detected that the sample has broken.

Setting up a Break Limit test is similar to Load Limit and Distance Limit tests, with the exception of the
Basic Setup panel of the Test Setup step. The panel appears as follows:

Basic Setup

Directi
irection Break Threshold Break % Drop  Speed C[(;.zlalteact

¢ I IbF % in/min ®

InteliMESUR starts monitoring for a break when the Break Threshold has been reached. This value
should be set lower than the anticipated breaking load. InteliMESUR identifies a break when the load has
dropped by the specified percentage from the maximum load.

Example: If Break % Drop is set to 40% and the maximum load is 100 IbF, the crosshead will stop when
the load drops to 60 IbF.

8.4 Load Hold

With InteliMESUR’s load holding function, the crosshead stops at a specified load, then dynamically
adjusts its position to maintain that load over a specified period of time.

Setting up a Load Hold test is similar to Load Limit and Distance Limit tests, with the exception of the
Basic Setup panel of the Test Setup step. The panel appears as follows:

Basic Setup

Test Directi
est Direction Target Load Hold Duration Speed Collect

D
4 1Y 20000 [o]wm [5]wm [0]ss [T000 ] mmn g

Set a target load, hold duration in hours, minutes, and seconds, then the approach speed.

For best performance, use a force sensor with a capacity as close as possible to the target load.
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8.5 Cycle Test
InteliMESUR'’s Cycle Test is designed for repetitive applications such as fatigue and durability.

Setting up a Cycle Test is mostly similar to Load Limit and Distance Limit tests. Note the following
unique features:

8.5.1 Cycle Test Setup

Cycle Test Wizard

Test Setup

Basic Settings

Display Cycle Type
Results Cycles Time

AV & [ @ v s

Start Direction

Up Stroke
Down Stroke

Exception Limits

Basic Settings

Basic Settings

Cycle Type

Start Direction  Display Cycles Time

Results

YANIAY4 o [ = @ COw Cdwm s

Display Results
Display Results, when selected, will display the results for each cycle of the test in the Results
table. When the test completes, the final results will also be added to the Results table.

Cycle Type
Select number of cycles, or specify a period of time, in hours, minutes, and seconds.
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Up Stroke / Down Stroke Settings

Up Stroke

YA Speed
. | i

Load Distance Limit Switch Dwell Time

X o000 wr  [EE] i [50 s

Up Stroke (crosshead moving up or right) and Down Stroke (crosshead moving down or left)
settings may be set independently of each other. The crosshead will stop at one of the following
three targets:

Load
Select tension or compression, then specify the load.

Distance
Specify as desired.

Limit Switch
Crosshead stops when it reaches the upper physical limit switch.

Speed
Specify the crosshead speed.

Dwell Time
Specify how much time the crosshead waits at the target before reversing.

Exception Limits

Exception Limits

Enabled
[ ]

Up Stroke Down Stroke

Load Limit Distance Limit Load Limit Distance Limit

4 Y (00 Jwr  [Boooo]n 4 Y [2001]wF [F80000] i

Specify exception limits for each stroke independently.

m[a[R[k]-[1]O] 54 ]



Series F Test Frames + InteliMESUR® Software User’s Guide

8.5.2 Results Setup

Results setup is the same as in other tests, with the addition of the Cycles Results panel. The following
additional results may be displayed in the Results table:

Cycle Results

Max Min
Max Tension Min Tension Compression Compression
Each Cycle Each Cycle Each Cycle Each Cycle

e 4l e MO ° Gl e

Number of Cycles

Max Tension Each Cycle

Min Tension Each Cycle

Max Compression Each Cycle
Min Compression Each Cycle

Enable the desired results and select statistics.

8.6 COF (Coefficient of Friction) Test

Note: The COF Test module is optional. See Optional Functions under Settings for activation
instructions.

In a typical coefficient of friction test, a sled wrapped with sample material is dragged along another piece
of material clamped onto a base fixture. Below is an example configuration for paper testing:

Ot

=

¢

A COF Test shares most attributes with a Distance Limit test, with the exception of the Basic Setup
panel of the Test Setup step. The panel appears as follows:
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Basic Setup

Sled Trigger Post-Trigger
Weight Load Delay

[ 2000 g [ 00 JoF  [T0000 s

Test Displa
Distance Speed Resz

n in/min ®

Pass/Fail Limits

Exception Limits

The settings are as follows:

Sled Weight
The weight of the sled.

Trigger Load
The load threshold at which InteliMESUR starts to collect data.

Post-Trigger Delay
Specify a time delay after the Trigger Load before collecting data.

Test Distance
Specify as desired. Data collected between the Trigger Load and Test Distance are used to
calculate the static and dynamic coefficients of friction.

Speed
Specify the crosshead speed.

Display Result
Include results. The Results step adds the following COF results:

COF Results

4 @ static COF 4l ® Kinetic COF

Distance Results

Other

Static COF
Maximum load divided by the sled weight.

Kinetic COF
Average load divided by the sled weight.
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9 CREATING A MULTI-STEP TEST

A multi-step test can string together any number of basic test functions, data collection steps, data zero
steps, cycling steps, and prompts. Steps may be placed in the desired order, then re-ordered as desired.

9.1 Multi-Step Overview

The initial screen appears as follows:

Multi-Step Test

1 Pre-Test

V A E‘ OPI Load Unit: IbF

AV
Results
22

Load Distance
3 o Post-Test

o,
i /v\
Break 4 >

2

riy

5 B8 B w

Home Open Test Save Save As Delete Run
Load Cell: 50 IbF | Cal Due: Sep 30,2021 | Oct19, 2020 11:46:05 AM | Licensed | Current User: Permissions Disabled

Available steps are listed in the left side of the screen, and may be inserted into the step sequence to the
right.
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To insert a step, highlight an existing step. It will become blue. Then click the desired step. It will be
inserted after the currently selected step. An example test is below:

Multi-Step Test Setup

1 Pre-Test

V A < C»I Load Unit: IbF
A v Distance Unit- in

Load Distance 2 v Tension to Load
AV Target Load: 50.00 IbF
i vy Speed: 10.00 in/min
-

G
3 Hold Load

Break -PI Hold Duration: 00-05:00

Home

Speed: 45.00 in/min

5 P Loop
d Starting Step: 2
Loops: 5

Results
&

7 7 Post-Test

5 B B w &

Home Open Test Save Save As Deleie Run
Load Cell: 50 IbF | Cal Due: Sep 30,2021 | Oct21,202005:13:177PM | Licensed | Current User: Permissions Disabled

[

The step sequence must contain the three steps listed above: Pre-Test, Results, and Post-Test. To edit
these steps, select Edit, and configure the parameters the same way as in Basic Test setup.

To move a step forward or back, use the Up and Down buttons. Select the Delete button to remove the
step.

The selection of results is expanded as compared to Basic Test setup, as follows:

Load Results:

Load Resulis

@® Max Tension Max Compression
Min Tension Min Compression
Final Load Load at Max Distance

Delta Load Load at Min Distance

Area Under Curve Tension Area Under Curve Compression
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Distance Results:

Distance Resulis

Final Distance 44 @ Delta Distance

Distance at Max Tension Distance at Max Compression
Distance at Min Tension Distance at Min Compression
Max Distance

Min Distance

9.2 Step Types

Multi-step tests build upon the same functions as in Basic Tests, while separating out datum, prompting,
zero, and go-home functions. Preload is not integrated into steps as in Basic Tests. Instead, a preload
must be manually configured as a separate Load Limit step, followed by a Zero step.

Available steps are as follows:

9.2.1 Load, Distance, and Break

Each of these steps may be set up in the same manner described in Basic Test setup.

9.2.2 Hold

@ Hold Load
@ Hold Distance

Hold Duration:

[oo] HH [20] MM [00] sS

Display
Results
]

v X

Hold a load (as described in Basic Test setup) or hold a position. Specify the hold period in hours,
minutes, and seconds.

To include the data points received during the Hold step in the Results calculations, enable Display
Results.
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9.2.3 Loop

Starting Step:
@ Loops  Number of Loops:

Duration

® Time [ |HH []mm []ss

The Loop function repeats a range of steps. Insert this step after the last step to be repeated.

Select either a number of loops or a time duration for constant looping. Then, enter the Starting Step
number. Enter Number of Loops or Duration.

9.2.4 Datum

Datum 1
Enabled

VA @® Display Result
®@ load L ¥y IbF play

® Distance in

A datum establishes a local offset of load and/or distance. When the datum step is reached, the load
and/or distance will change by the values set in the Load and Distance fields. Enable one or both of
these fields.

Note that datums do not change the system offset established in the Height / Length Offset utility, but
rather, only offsets the data collected during the test.

To include the data points received during the Hold step in the Results calculations, enable Display
Results.

Up to two datums may be used per test.
9.2.5 Prompt

Setting up a prompt in a multistep test is the same as described in the Basic Test Setup section.
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9.2.6 Data

@® Readload

o Read Distance

A Data step saves the current load and/or distance value in the Results table. Make the desired
selections.

9.2.7 Zero

Zero
Distance

v X

A Zero step zeroes the load and/or distance. Make the desired selections.

9.2.8 Home

Speed
in/min

Display
Results

vV X

A Home step returns the crosshead to the Home position at the specified speed.

To include the data points received during the Home step in the Results calculations, enable Display
Results.
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10 RUNNING A TEST

10.1 Favorite Tests

Saved tests may be designated as favorites, for quick access when selecting Open Test from the Home
screen. From the Home screen, select Open Test. The screen appears as follows:

Favorites

multi-step test

37 a7 e =

Assign Favorite Unassign Favorite Edit Test Other Tests

Home
Force Sensor: 50 IbF | Cal Due:Jan 27,2022 | Feb9,202109:14:28 AM | Unlicensed | Current User: Admin
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10.1.1 Creating a Favorite

Select Assign Favorite, then select the desired position. The screen appears as follows:

Add Favorite

Directory

B Autodesk
o [l Dell
B Drivers
B Intel
= B Mark-10 Software
= B inteliMESUR
B comOcom-2.2.2.0-i386-fr|
B drivers
B Export Data
B Exported Data
B frmwareUpdate
B Images
B Logs

Average test

Component Break Test
Compression spring multi-step test
Compression Test to 3 IbF

Load hold test

Peel Test

Plastic coupon break test

Test Information
Basic Test

Created By: Admin

Created: Dec 21, 2020 01:36:03 PM
Last Modified By: Admin

Last Modified: Feb 9, 2021 09:20:36

Test Description:

This is a T-peel test of a 1" width
sample. Use a 20 IbF force sensor
and G1008 grips. Test at 6 in/min.

B MDU Firmware
B Reports

B Software

B Stand Simulator
B Test Data
B Test Data Raw

| {Test Files

6o &2

Creaie Folder Delete Folder

Browse to the desired file, then select Open. Optionally associate an image with the favorite box by
making the appropriate selection to the next screen:

Would you like to assign an image?

v X

If selecting Yes, browse to the desired image, then select Open. The screen appears as follows:

L, Open X
1 » ThisPC » OS(C) » Mark-10 Software > intelliMESUR > Images ~ [J] L Search Images
Organize + MNew folder = ~ [N 0
- ~ . . - ~
USER-GUIDES % \‘ ~a —l '
@ OneDrive = _
e -
= ThisPC o e,
8 3D Objects ﬁ - &‘"' 'y
. 3_Point_Bend Tes  90_Degree_Peel T Compression_Spr Open_Force_Test. Peel_Test,jpg
& A0 Drive tipg estipg ing Testjpg ipg
I Desktop - . %
£ Documents ) ] )
¥ Downloads A
u L o
- .
= Pictures . Tensile_Test,jpg Textile_Tension_T Top_Load Testjp Wire_Crimp_Pull_ Wire_Pull_Testjp .
File name: | Peel_Testjpg | [Picture File ¢*bmp:".png:*jpg”
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10.1.2 Unassigning a Favorite

Select Unassign Favorite, then select the desired test.

10.1.3 Edit a Test

Select Edit Test, then select the desired test.

10.1.4 Opening a Test

Select a previously assigned favorite, or select Other Test to browse for other tests not assigned as
favorites.

Depending on the test setup, the initial view is either Graph or Results.

10.2 Graph View
The screen appears as follows:

Component Break Test !

Distance Status

Invalidate
Run

0 0.2760 0.3050 0.3340 03630
Distance [in]

® InvertX-Axs E @ + @ @ %

i Load vs. Load vs.
_ = = = Cursor Graph Reset Clear Graph Recall Run
Line Width Distance Time

A i B & & &

Home Graph Resulis Data Details Report Manual Control Edit  Cancel Batch
Force Sensor: 50 IbF | Cal Due: Sep 30,2021 | Jan7,202104:46:16 PM | Licensed | Current User: Admin

Multiple runs may be viewed on the graph at the same time. If Overlay Runs on Graph is selected in the
test setup, the screen appears as follows:
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Component Break Test

Load Distance Status

IbF in @Pass

>

[y
a
o
©
o
a

2

Invalidate
Run

0.2425 0.2915 0.3405 0.4385 0.4875
Distance [in

— 1T F B B B8

@ Invert Y-Axis

Line Width Distance  Time

a L :: & 6=

Home Graph Results Data Details Report Manual Control Edit
Force Sensor: 200 IbF | Cal Due: Nov 2, 2023 | Apr5, 2023 03:00:18PM | Licensed | Current User: Admin

Select the desired runs to view.
10.2.1 Basic Information

Along the top of the screen, the following information is always displayed:

Load Distance Status

Stop
Test

@&
Retum
Home

Loadvs. Load vs. Cursor  Graph Reset Clear Graph Recall Run

Cancel Baich

Batch:
33 IbF -0.1125 . @Pass

Batch counter — if Batch is enabled in the test setup, the current run number and batch size are

displayed. Ex. “Batch: 2/3” = 2 runs completed out of a batch of 3.
Load — current load.

Distance — current distance.

Status — crosshead motion status, such as Moving Up, Moving Down, Stopped, Home,

Emergency Stop, etc.

Pass / Fail Indicator — if Pass / Fail Limits are enabled in the test setup, a Pass, Fail, or
Exception indicator will be displayed at the end of each run. If an exception occurs, the type of

exception will be shown in the Status window and in the Results table.

For multi-step tests, a pass / fail indicator can be configured for each step, and is represented in
the Results table (refer to the Results View section for more information). If any step within a
multi-step test has failed, InteliMESUR considers that the entire run has failed, and displays Fail

in the main indicator described above.
10.2.2 Graph Controls

The following controls are provided below the graph:
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®  InvertX-Axis E @ _+_ C) é@

@ Invert Y-Axis . i
Line Width Distance Time Cursor Graph Reset  Recall Run

Line Width
Select the button, then choose the desired plot thickness:

Line Width

Invert X-Axis, Invert Y-Axis

Invert the plots, as desired. Further explanation is provided in the Graph Setup sub-section of
Creating a Basic Test. Note that inverting axes in this screen will not be saved to the test setup.
Edit the test to save default axis settings.

Distance / Time selector
Select Distance or Time as the x-axis. The y-axis is always Load.

Cursor
Use the cursor to identify the x- and y-values along any point of a plot. Click or touch any point
along a plot to see the values. Example below:

The cursor will snap to the closest plot when multiple runs are displayed simultaneously.
Zoom

To zoom by hand, pinch fingers to zoom in and out. To zoom in via mouse, click and drag to
create a zoom window.

To zoom out, select Graph Reset.

Graph Reset
Zooms out to show the complete plot.

10.2.3 Starting The Test

To start the test, select Start. To interrupt a test while it is running, select Stop.
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10.3 Graph View — Materials Testing

When the Calculations module is installed and Calculations are enabled in the test setup, the Graph
screen appears as follows:

Steel Wire Tensile Test

Strain - € Distance Status

Offset Yield Strength
47

" Rupture
Ultimate Strength P .
600 421

Yield Strength
299

Z
=
=]
;
w
w
=
@

& A

Invalidate Retumn
Run Home

Strain - € [%]

e A EHBE BB

2 z @®  Redraw Young's Stress vs. Load vs. Load vs.
Line Width Mol e fenl SR e Cursor Graph Reset Clear Graph Recall Run

@ B

Home Graph Resulis Data Details Report Manual Control Cancel Baich
Force Sensor: 200 IbF | Cal Due: Mar 8, 2024 | Mar 8, 2023 09:33:39 AM | Licensed | Current User: John Doe

The following information and settings are applicable to materials tests with Calculations enabled:
Stress — current stress.
Strain — current strain.
Show Calculations on Graph
InteliMESUR will annotate the following calculations along the curve:
Young’s Modulus line
Offset Young’s Modulus line
Yield Strength
Offset Yield Strength

Ultimate Strength
Rupture
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Redraw Young’s Modulus Line

InteliMESUR automatically draws a line along the elastic portion of the curve. To redraw it
manually, select Redraw Young’s Modulus Line. Then, click or touch the starting point of the
line. A yellow marker will appear as follows:

0.0000 14.0000 28.0000 42.0000

@ Show Calculations
on Graph

@ Redraw Young's
Medulus Line

Then select the second point, ensuring that the line passes through the curve at least once. The
line and offset line will be redrawn and the corresponding Yield Strength and Offset Yield
Strength values will be updated.

Note: Additional results and calculations may not be applied to a previously saved run. The
Young’s Modulus line may be redrawn for a previous run, and results will recalculate, however,
this data will not be saved. Only the original data and calculations are saved.
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10.4 Results View
10.4.1 Basic and Multi-step Test Result Tables
The screen appears as follows for a basic test:

Component Break Test

Distance Status

[ 0.00 |, [-0.1125 |,

Serial _ Speed Final Load Max Load
Run No. Status Number Date Time (infmin) (IbF) {IbF)

Max
Distance

(in)
Nov 25, 12:02:02
12345 2020 PM 10.00 012 6.62 0.4640
Nov 25, 12:02-19
45678 2020 PM 10.00 0.46 6.64 0.4870
Nov 25 12:02:33 ] 0.4610

98765 2020 : PM 10.00 0.30

L 0.4870
Min 592 0.4610
Mean L 6.40 0.4705
Sid. Dev. L 0.3348 0.0116
Vanance L 0.1121 0.0001

A B B B %

Home Graph Resulis Data Details Report Manual Conirol
Load Cell: 50 IbF | Cal Due: Sep 30,2021 | Nov 25,202012:19:15PM | Licensed | Current User: Admin

Max

ArpAdpd

Stopped @ Pass

Stop
Test

Za\

) 1)
Invalidate Return
Run Home

& &

Save Recall
Resulis Resulis

o &

Export Clear
Results Resulis

X

Edit Cancel Baich
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Below is an example of a basic test with materials testing calculations:

Steel Wire Tensile Test

Run No. Status

Complete
Complete

Complete

Date

Mar 8,
2023
Mar 8,
2023
Mar 8,
2023

Time

09:32:44
AM
09:35:48
AM
09:37-22
AM

IbF

MaxStress
(ksi)

Distance

Status

Home - Ready

Rupture Strain at
(ksi) Rupture

0.34
0.32

0.32

Strain at
Yield
Strength

Young's Yield
Modulus Strength
(ksi) (ksi)
2325.46
2478.12

2726 19

Maximum
Minimum
Mean
Std. Dev.
Vanance

605

59.8

60.1
0.2944
0.0867

435 035

421 0.30

426 0.35
0.6377 0.0094
0.4067 0.0001

27262
23255
2007.7
165.1358
2726981

299 0.01

209 0.00

36.5 0.01
16.1220 0.0000
259.9200 0.0000

Home
Force Sensor: 200 IbF |

B

Graph

Cal Due: Mar 8, 2024 | Mar 8, 2023 09:38:25 AM |

Resulis

Licensed

Data Details

Report Manual Control

Current User: John Doe

>

[xX=
Invalidate
Run

Save
Resulis

&5

Export
Resulis

Stop
Test

)
Return
Home

(&)
Recall
Resulis

&5

Cancel Baich

Results and statistics are presented as configured in the test setup. The Statistics table below the

Results table is aligned to the results, as depicted below:

Final Load Max Load

(IbF) (IbF)

0.12 6.62

0.46 6.64

0.30 592

0.46
0.12
0.02
0.3243
0.1052

Max

Distance

(in)
0.4640

0.4870

04610

0.4870
04610
0.4705
0.0116
0.0001
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Below is an example of a one-loop, two-cycle multi-step test:

Maximum
Minimum
Mean
Sid. Dev.
Variance

Final
Step Type Status Date Time Distance
(in)
Dec 22, 12:19:14
2020 PM AR
Dec 22, 12:19:14
2020 PM
Dec 22, 12:19:14
2020 PM
Dec 22, 12:19:14
2020 PM
Overall Dec 22, 12:19:14
Run 2020 PM

Load Limit

Load Limit

-0.4220
Load Limit -0.2165
Load Limit -0.4225

0.3215

The following additional information is displayed in a multi-step test versus a basic test:

Run No.
Run number.

Step No.
Indicates the step number within the multi-step sequence. Only steps configured to display results
are shown in this table.

If more than one loop is configured in the test, the table includes the Loop No. and Cycle Count
columns, as shown below:

Cycle Final
Run No. Loop No. Step No.  Step Type Status Time Distance
Count (i)
- . 01:50:11
1 Load Limit PM -0.2140
. . 01:50:11
1 Load Limit PM 04210
- . 01:50:11
Load Limit PM -0.2150
. . 01:50:11
Load Limit PM -0.4250
Load Limit Complete . cl F{’)Isl Ut -0.3140
01:50:11
PM

Overall = : 01:50:11

Load Limit Complete

Since any number of loops may be configured in a multi-step test, Loop No. identifies the loop
within the test. Cycle Count refers to the cycle number within a specific Loop step.

Overall Run Status

When there is more than one pass/fail status per run, an additional row is added to the Results
table, labeled Overall Run. This provides a comprehensive pass/fail determination for the entire
run. If all steps pass, the Overall Run status is Pass. If any step fails, the overall status is Fail.

Basic information and test start and stop functions are the same as in the Graph screen.
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10.4.2 Results Presentation

If the run fails, the entire row will appear red, and the Status cell includes a description of the failure.
Example:

An exception is denoted in the same manner, highlighted orange. Example:

When an exception occurs, the crosshead stops. It will not return to the Home position, even if Return
Home is enabled in the test setup. To manually return home, select Return Home.

10.4.3 Invalidating a Result

There may be an occasion where the result must be invalidated, for example, if the test was started
accidentally, or the sample slipped out of the grip. In such instances, a run may be invalidated.

Highlight anywhere within the row, then select Invalidate Run. A message box appears as follows:

Select reason for invalidating the test.
If "Other”, enter a reason in the text box.

Stop Bution Pressedjig

Stop Bution Pressed
Sample Broke
Sample Slipped
Unintended Start
Emergency Stop
Other

Select the reason from a pre-populated list, or select Other and enter a custom reason.

The Status cell will be highlighted yellow, as shown in the following example:

Invalid:
Stop
Bution
Pressed

Note: once a run has been invalidated, it cannot be re-validated.
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10.4.4 Results Processing

Save Results
Save results to a file, which can later be recalled. InteliMESUR automatically assigns a file name
containing the test name, followed by a time stamp. Example: Peel test-Dec-7-2020-03-25-57-PM

The file name may be changed if desired.

Recall Results
Recall previously saved results.

Note: Any currently displayed results will be deleted when previous results are recalled. Consider
saving current results first.

Export Results
Export results to a .csv file. The file name is automatically assigned as described above. An
example results file opened in Excel appears as follows:

A B & D E F G
Peel Test-Results-Mar-2-2023-03-51-04-PM

System Information:

IntelliMESUR Version: 1.1.9.3

Test Frame Model: F305

Test Frame Serial Number: 4144714
Test Frame Capacity: 300 IbF / 1.5 kN
Test Frame Firmware Version: 1.04.11
Force Sensor Model: FS05-50

10 |Force Sensor Capacity: 50 IbF

11 |Force Sensor Resolution: 0.02 IbF

12 |Force Sensor Serial Number: 4081158
13 |Calibration Date: Oct 24, 2022

14 |Calibration Due Date: Oct 24, 2023

15

@ oW B W =

w

16 |Run No.  Status Serial Number Date Time Max Load (IbF) Max Distance (in)
17 1 Fail (Upper Load Limit) 12345 2-Mar-23  3:49:32PM -5.24 0.506
18 2 Pass 98765 2-Mar-23  3:49:44 PM -2.72 0.5785
19 3 Pass 2468 2-Mar-23  3:49:55 PM -3.16 0.516
20

21 |Statistics

22 |Maximum -5.24 0.5785
23 [Minimum -2.72 0.506
24 |Mean -3.7 0.5335
25 |Std. Dev. 1.093 0.0321
26 |Variance 1.2078 0.001

o7

Clear Results
Clear all results from the table.

Note: Clearing results also clears the graph.
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10.5 Data Details View

Data Details view tabulates raw data for a run, including reading number, load, distance, and elapsed
time. For a materials test, stress and strain are also included. The screen appears as follows:

Distance Limit Tension Test

Reading Load [IbF] Distance [in] Time [s]
0.000 0.0000 0.000
0.000 0.0000 0.100
0.055 0.0110 0.200
0.240 0.0280 0.300
0.430 0.0500 0.400
0.555 0.0775 0.500
0.635 0.1105 0.600
0.715 0.1440 0.700
0.770 0.1775 0.800
0.835 0.2110 0.900
0.885 0.2445 1.000
0.950 0.2775 1.100
1.010 0.3110 1.200
1.065 0.3445 1.300
1.125 0.3785 1.400
1.185 0.4120 1.500
1.235 0.4455 1.600
1.300 0.4790 1.700
1.360 0.5125 1.800
1.420 0.5460 1.900
1.475 0.5795 2.000
1.545 0.6130 2.100

E O E &8

Tabulate Recall Save Export
All Run Daia Run Daia Run Daia Run Daia

A H B B &

Home Graph Results Data Details Report Manual Control
Force Sensor: 10 IbF | Cal Due: Mar 8, 2024 | Mar 8, 2023 05:26:05PM | Licensed | Current User: Permissions Disabled

ry
v
'y
v
A
v
e
v
ry
v
e
v
ry
v
'y
v
ry
v
'y
v
ry
v
'y
v
ry
v
e
v
ry
v
e
v
ry
v
'y
v
ry
v
'y
v

If Overlay Runs on Graph is selected in the test setup, data for up to 10 runs may be viewed by
selecting the desired run number to the left of the table.

10.5.1 Additional Functions

Tabulate All Run Data

The table populates up to 4,000 data points. If the run contains more than 4,000 points,
InteliMESUR filters the data to maintain a maximum of 4,000 points. To view up to 1 million
points per run (the maximum), select Tabulate All Run Data. Larger data sets may require
several minutes to fully tabulate.

Recall Run
Recall data from a previously saved run.

Save Run Data
Save the run data for future recall.

Export Run
Export the run data to a .csv file. An example results file opened in Excel appears as follows:
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A B iz D E F G H
Peel test

System Information:

IntelliMESUR Version: 1.0

Test Frame Model: F305

Test Frame Serial Number: 1234567
Test Frame Capacity: 300 IbF / 1.5 kN
Test Frame Firmware Version: 1.00.00
Load Cell Model: FS05-50

10 |Load Cell Capacity: 50 IbF

11 |Load Cell Serial Number: 3876543

12 |calibration Date: 9/30/2020

132 |calibration Due Date: 03/30/2021

AR T SRR

14

15

16 |Reading Load [IbF] Distance [in] Time [s]
17 1 -0.52 0.1395 1.04
18 2 -0.56 0.141 1.05
19 3 -0.6 0.143 1.06
20 4 -0.62 0.1445 107
21 5 -0.64 0.146 1.08
22 6 -0.68 0.148 1.09
23 7 -0.7 0.1495 1.1
24 8 -0.74 0.151 111
25 9 -0.76 0.153 112
26 10 -0.8 0.1545 113
27 1 -0.84 0.1565 114
28 12 -0.86 0.1585 115
29 13 -0.9 0.16 1.16
30 14 -0.94 0.1615 117
31 13 -0.98 0.163 1.18
a7 16 -1 0,165 1.19

10.6 Creating a Report

A report may be created, containing the results, graph, equipment used, and other pertinent information.
The setup screen appears as follows:

Peel test

Company Logo Include Testimage nciyge
@

=

® Resuls ® Graph

Company Info Include:
IABC Manufacturing Company ® System
123 Industnal Drive Information
IAnytown, NY 12345

Additional Text
Report Title
Peel Test

-F 0l

- G1008 gnps

Initial Text Conclusion Text
IA batch of T-peel tests were performed on 1" samples, at IAll samples passed
a rate of 6 in/min. Peak results were obtained and

compared against pass/fail criteria

kil

Print Preview Save Template Open Template

G 2 %

Results Data Details Report Manual Control
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10.6.1 Creating a Template

Open a previously saved template by selecting Open Template, or create a new one. As shown in the
above image, any of the following information may be specified in a report template, as desired:

Company Logo
Browse for a company logo, or other image, and select the desired alignment at the top of the
report.

Test Image
If the test is saved in Favorites with an associated image, that same image is included in the
report template by default. Otherwise, browse to the desired image.

Include

System Information

= InteliMESUR software version
Test frame model number
Test frame load capacity
Test frame serial number
Test frame firmware version
Force sensor model number
Force sensor load capacity
Force sensor serial number
Force sensor previous calibration date
Force sensor next calibration date

Results
Graph
Company Info
Use this space to enter your company’s contact information, or any other pertinent information.
This will appear directly below the logo.
Report Title

Initial Text, Additional Text, Conclusion Text

After filling in the above information, optionally save the template by selecting Save Template.
Otherwise, select Print Preview to preview the report or Print to create it.

An example report is as follows:
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A ABC

ABC Manufacturing Company
123 Industrial Drive
Anytown, NY 12345

Peel Test

Peel Test.tst

A batch of T-peel tests were performed on 1" samples, at
and compared against pass/fail criteria.

Equipment used:

- F305 test frame
- FS05-20 load cell
- G1008 grips

System Information:

IntelliMESUR Version: 1.0.0

Frame Model: F305

Test Frame Serial Number: 1234567
Test Frame Capacity: 300 IbF / 1.5 kN
Test Frame Firmware Version: 1.00.00
Load Cell Model: RM105-0

Load Cell Serial Number: 9876543
Calibration Date: Sep 30, 2020
Calibration Due Date: Sep 30, 2021

b
¥

a rate of 6 in/min. Peak results were obtained

5.60
5.06
4.52
3.98
3.44
2.90
2.36
1.82
1.28

0.74
020 =

0.000 0.258 0.516 0.774 1.032 1.290 1.548

Time [s]

ry

=
@
o
4

All samples passed.

Dec 22, 2020 04:29:24 PM | John Doe Page 1

Results
Run No. Date Time Speed (in/min) (Max Load (IbF)
Dec 22,2020 |04:22:45 PM 10.00 Q 5.60
Dec 22,2020 |04:22:51 PM 10.00 # 5.20
Dec 22,2020 |04:22:57 PM 10.00 4502
Statistics
Statistics Status Date Time Speed (in/min) (Max Load (IbF)
Maximum 4560
Minimum 4502
Mean 4528
Std. Dev. 0.2424
Variance 0.0588
Graph

1.806 2.064 2322 2.580

IntelliMESUR by Mark-10

Toc +
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10.7 Recalling Previous Data
To recall previously saved data, select Recall Test Data from the Home screen.

Then select Recall Run or Recall Results, as appropriate, and select the desired file.

11 CALIBRATION

11.1 Force Sensor Calibration
Mark-10 recommends calibrating force sensors at least once per year. Series FS05, FS06, and R07 force

sensors may be calibrated while installed on a Series F test frame, or may be removed the frame and
calibrated with a Mark-10 Model M5I or Model M71 indicator.

11.1.1 Calibrating on a Series F Frame

1. Using Manual Control, move the crosshead high enough to accommodate calibration fixtures
and equipment.

A master load cell should be mounted to the test frame and interface with the force sensor, along

with appropriate mounting brackets and fixtures. Compression and tension springs are
recommended. Caution should be taken while handling such equipment.

2. Select Calibration from the Settings screen. The screen appears as follows:

Calibration

Previous Calibration Date: 02/01/2020

Previous Calibration Due Date: 02/01/2021

@® Update Calibration Date to Today

® Next Calibration Due Date: 01/26/2022

MM/DD/YYYY

@® Calibration Reminder: days

B % X

Save and Exit Save and Calibrate Cancel

The Previous Calibration Date and Previous Calibration Due Date are displayed at the top.

To update the calibration date to today’s date, select Update Calibration Date to Today, then
set the Next Calibration Due Date as desired. The calibration date may be updated regardless
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of whether calibration takes place. This accounts for situations in which the force sensor accuracy
has been verified to within specification and re-calibration is not necessary. Note that the due
date may be modified regardless of whether the calibration date was updated.

Optionally configure a Calibration Reminder, in days.

To save the settings and return to the Home screen without calibrating, select Save and Exit. To
continue with calibration, select Save and Calibrate.

modified independently of the actual calibration, it should not be relied upon as

The calibration date is intended for informational purposes only. Because it may be
A evidence of successful calibration.

3. After selecting Save and Calibrate, the first screen of the calibration wizard appears as follows:

Calibration

Number of Calibration Poinis EulloniOperatonitieds

for Compression and Tension '

Maintained

COMPRESSION CALIBRATION

A
o A
Enter the number of compression and &

tension calibration points, and then FollowMe Momentary
select Start.

A
A
A
Jog

D x Speed
Start Cancel 10.00 in/min

Calibration instruction Crosshead motion control

Optionally use Demo Mode to become familiar with the steps required for calibration, without
having to physically perform any actions.

Crosshead motion controls are similar to those in Manual Control. They are available through
all calibration steps to apply the required load. FollowMe mode may not be used in steps
requiring the application of load; it can only be used in crosshead positioning steps.

recommended. Start with a slow rate of speed.

é For finest control, and to help prevent an overload, Momentary mode is
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4. The force sensor can be calibrated at up to 10 points in each direction. Enter the number of
calibration points for each direction (tension and compression). At minimum, the sensor must be
calibrated at full scale in both directions.

Note: To achieve highest possible accuracy, it is recommended to calibrate the force sensor at 5
or more even intervals in both tension and compression directions. For example, an FS05-10
force sensor (10 IbF max) should be calibrated at 2, 4, 6, 8, and 10 IbF loads in each direction.
Select Start.

5. Ensure that the equipment is isolated from any vibration, then select Next.

COMPRESSION CALIBRATION

Ensure that the test frame and force
sensor are isolated from any vibration,
and then press Next.

> X

Next Cancel

6. Attach fixtures to enable compression loading, then select Next.

COMPRESSION CALIBRATION

Attach fixtures for compression, then
select Next.

> X

Next Cancel

7. Optionally load and unload the force sensor to full scale several times, then select Next.
COMPRESSION CALIBRATION

Optionally exercise the load cell, then
press Next.

> X

Next Cancel
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8. Zero the indicator associated with the master load cell. Engage the calibration fixtures, and
ensure that there is no load applied to the force sensor. Then select Next.

COMPRESSION CALIBRATION

Zero the master force sensor indicator
with an appropriate compression
fixture in place.

> X

Next Cancel

9. Apply the indicated compression load using the crosshead motion controls. The load value
defaults to even intervals. For example, for a 50 IbF force sensor with 5 calibration points, the first
default load value is 10 IbF. All load values may be edited by up to +20%.Select Next. Follow the
same procedure for all required loads.

COMPRESSION CALIBRATION
Apply load
10of5
and then press Next.

Enter Load:

> X

Next Cancel

10. After the final compression load, the screen appears as follows:

TENSION CALIBRATION

Attach fixtures for tension, then select
Next.

> X

Next Cancel

Configure the calibration fixtures and equipment for tension loading. Then select Next.
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11. Subsequent steps are the same as in compression:
- Exercise the force sensor
- Install necessary fixtures
- Apply the required loads

12. When tension calibration is complete, the screen appears as follows:

TENSION CALIBRATION

Callibration complete. Press Finish to
save, otherwise press Cancel.

> X

Finish Cancel

Select Finish to complete the calibration, or Cancel to exit without saving the calibration.
11.1.2 Calibrating with a Mark-10 Indicator

Series FS05, FS06, and R0O7 force sensors may be removed and calibrated in a different location with a
Mark-10 model M5I or M7I indicator with minimum firmware version of 2.2.8.

Series R07 force sensors plug directly into an indicator via its Plug & Test® connector, as shown below:

The optional extension cable part no. AC1084 can be useful in addition to AC1083 where the indicator
cannot be positioned close to the force sensor.

For calibration instructions, refer to the indicator’s user’s guide.
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11.2 Speed and Distance Calibration
Mark-10 recommends verification of speed and distance accuracy once per year. Note that no

adjustments may be made. Calibration is offered by Mark-10, as well as certain distributors and third-
party laboratories.

12 MAINTENANCE & SERVICE — MODELS F105/ F305/ F505 / F505H

12.1 Physical Maintenance

Series F test frames should be operated in a dry and clean area. Under these circumstances the main
consideration is lubrication of the ball screw and slider. Periodic lubrication improves performance and
increases the longevity of test frame components.

12.1.1 Ball screw lubrication — twice per year
Ball screw lubrication frequency should increase if the frame is operated in adverse environmental
conditions, including airborne dust, temperature and humidity extremes, and other factors. Follow these

instructions:

1. Remove the upper and lower bellows to expose the ball screw, by separating the Velcro strips at
each end of the crosshead. Velcro locations are identified in the image below:
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2. Using a brush, apply a small amount of general-purpose bearing grease to the screw, as shown
in the image below:

3. Cycle the crosshead up and down several times until the newly applied grease has been spread
evenly over the length of the screw.

4. Re-install the bellows.
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12.1.2 Slider lubrication — once per year

Slider lubrication frequency should increase when used in in adverse conditions. Follow these
instructions:

A Two people are recommended for this procedure, due to the risk of tipping.

1. Flip the test frame upside down, as shown below. Be sure to do this on a flat and secure working
surface.

2. While one person is supporting the column, the other person removes six screws from the
underside of the base of the test frame, as shown below:
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3. Remove the base, then remove the two screws on the right, as shown below:

4. Remove the Mark-10 logo strip, then remove all screws from the side of the test frame, as shown
below:
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6. Using a grease gun, add general purpose bearing grease to the inside of the slider until full. Wipe
clean any spillage. Refer to the image below:

7. Cycle the crosshead up and down several times until the newly applied grease has been spread
evenly over the length of the slide.

8. Re-assemble by repeating steps 1 through 4 in reverse.

12.1.3 Check for loosened grips and attachments — daily

Check to ensure that the grips attached to the force sensor and base plate are firmly secured. Looseness
could result in a potentially hazardous situation.

12.1.4 Check for loosened components — once per month

1. Remove the test sample from the test frame.

2. Attempt to loosen subcomponents of the test frame (ex. fasteners, brackets, etc.). All components
should be firmly attached. If any looseness is detected, stop using the test frame and contact

Mark-10 or a distributor for instructions.
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12.2 Removing the Motor Drive Unit (MDU)
The MDU is the self-contained location of most of the test frame’s electronics, and is designed for quick
removal and replacement in the event of service or repair. If requested by Mark-10 or a distributor to
remove and/or replace the MDU, follow these instructions:

1. Disconnect power to the test frame.

2. Remove the screws from the rear panel, then remove the panel.

3. When the MDU is accessible, disconnect the four connectors and ground wire identified in the

image below. To more easily access the ground wire, loosen one of the screws connecting the T-

shaped bracket to the base, and swing it around.

4. Partially loosen the four screws securing the MDU to the frame, lift the MDU up slightly, and pull
out, as shown in the image below-right. Reinstall in the same fashion.

Locations of connectors, ground wire, and bracket Removing the MDU

m[a[R[k]-[1]O] 89



Series F Test Frames + InteliMESUR® Software User’s Guide

13 MAINTENANCE & SERVICE — MODELS F1505 / F1505S / F755 / F755S

13.1 Physical Maintenance

Series F test frames should be operated in a dry and clean area. Under these circumstances the main
consideration is lubrication of the ball screw and slider. Periodic lubrication improves performance and
increases the longevity of test frame components. On average, lubrication is recommended twice per
year. However, the frequency should increase if the frame is operated in adverse environmental
conditions, including airborne dust, temperature and humidity extremes, and other factors.

13.1.1 Ball screw lubrication
Follow these instructions for proper ball screw lubrication:

1. Remove the upper and lower bellows to expose the ball screw, by separating the Velcro strips at
each end of the crosshead. Velcro locations are identified in the image below:

2. Using a brush, apply a small amount of general-purpose bearing grease to the screw, as shown
in the image below:

3. Cycle the crosshead up and down several times until the newly applied grease has been spread
evenly over the length of the screw.

4. Re-install the bellows.
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13.1.2 Slider lubrication

As with the ball screw, periodic lubrication of the slider improves performance and increases the longevity
of test frame components. Frequency depends on environmental conditions and usage.

Follow these instructions for proper slider lubrication:

1. Lay the test frame on its side on a flat and secure working surface. Exercise caution while doing
S0, as the test frame is heavy.

2. Remove the upper and lower bellows to expose the slider, as per the instructions above.

3. Locate the grease receptacle on the slider, identified in the below image:

4. Using a grease gun, add general purpose bearing grease to the inside of the slider until full. Wipe
clean any spillage. Refer to the image below:

5. Cycle the crosshead up and down several times until the newly applied grease has been spread
evenly over the length of the slide.

6. Re-install the bellows.
13.1.3 Check for loosened grips and attachments — daily

Check to ensure that the grips attached to the force sensor and base plate are firmly secured. Looseness
could result in a potentially hazardous situation.
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13.1.4 Check for loosened components — once per month

1.

2,

Remove the test sample from the test frame.

Attempt to loosen subcomponents of the test frame (ex. fasteners, brackets, etc.). All components
should be firmly attached. If any looseness is detected, stop using the test frame and contact
Mark-10 or a distributor for instructions.

13.2 Removing the Motor Drive Unit (MDU)

The MDU is the self-contained location of most of the test frame’s electronics, and is designed for quick
removal and replacement in the event of service or repair. If requested by Mark-10 or a distributor to
remove and/or replace the MDU, follow these instructions:

1. Disconnect power to the test frame.
2. Remove the screws from the lower rear panel.
3. When the MDU is accessible, disconnect the four connectors and ground wire identified in the
image below.
4. Partially loosen the four screws securing the MDU to the frame, lift the MDU up slightly, and pull
out, as shown in the image below-right. Reinstall in the same fashion.
Locations of connectors and ground wire Removing the MDU

w

22 S
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14 ACCESSORY INSTALLATION

14.1 Installing the External Emergency Switch Connector

When a shield is used, the standard emergency stop switch is located within the enclosure, preventing its
use during a test. An external limit switch is, therefore, included with Mark-10 shields.

For all Series F test frames, the connector must be installed in the rear of the MDU. It may be factory-
installed if ordered at time of order (reference part no. AC 1125-1), or installed by the customer in the field
(reference part no. AC 1125-2). Follow these instructions for field installation:

proceeding only if you have experience working with electronics. Mark-10 offers a factory

This process involves handling sensitive electronic components. We recommend
A retrofit.

1. Remove the MDU as instructed in previous sections.

2. Punch out the opening below the label, “External Emergency Switch”, as highlighted below:

]

|

| ®

®
(-}

uss

é’@,h

EXTERNAL
EMERGENCY
SWITCH

LLLLL

POWER RATING:
100240 VAC
50/60 Hz 300 W.
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3. Remove the back panel from the MDU housing with the four screws, highlighted below:
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6. Install the connector to the housing by inserting the spacer over the body of the connector, then
tightening the nut, as shown below:

7. Reassemble the MDU and reinstall, as instructed in earlier sections.
8. Connect the cable from the remote emergency stop switch.

14.2 Separating the Column From The Base / Column Extension Installation — F105/ F305 / F505 /
F505H

The column may be separated from the base to accommodate alternative mounting arrangements, for
considerations such as safety, increased sample clearance, integration into existing equipment, etc.

14.2.1 Removing the base from the column
To remove the base, follow these instructions:
1. Power off the test frame and disconnect the power cable.

2. Lay the test frame on its side and remove the six screws from the underside of the base.
Carefully remove the base from the frame. Refer to the image below:
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14.2.2 Retrofitting a Mark-10 AC1094-1 /-2 / -3 single column extension (optional)

If a single column extension is ordered upfront, it is pre-installed at the factory and shipped assembled.
To retrofit in the field, follow these instructions:

1. Remove the two sheet metal covers from the column extensions by loosening the 16 screws, as
identified in the images below:

2. Using the 6 screws removed from the test frame base, reinstall the base onto the lower flange of
the column extension, as shown in the image below:
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3. Attach the top flange to the bottom of the test frame column utilizing the 6 supplied screws, as
shown in the image below:

4. Position the test frame vertically and reinstall the sheet metal covers, as shown below:

that the base be fastened to a workbench utilizing the holes on the underside of the base.

Vertical column extensions present an increased tipping hazard. It is strongly recommended
A Refer to the dimensional drawing for hole locations.

MAGEEAE.
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14.3 Installing a double column extension — F105 / F305 / F505

Models AC1095-1 /-2 / -3 column extensions are shipped fully assembled. To mount the test frame to the
assembly, locate the 6 thru holes, match them up to the corresponding threaded holes on the underside
of the frame, and install the screws. Refer to the image below:
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15 UPDATING SOFTWARE AND FIRMWARE

From time to time, new InteliMESUR software versions and new test frame firmware versions are
introduced. To update, select Update Software or Update Firmware the Settings screen. The screen
appears as follows:

Software Update

Select A Valid Installer File

=

Software Version: 1.0

The file will be supplied by Mark-10 or a distributor. Save the file to the desired file location, browse to it,
then select the Update button at the bottom of the screen.

A Do not exit InteliMESUR or access another screen until the update is complete.
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16 SPECIFICATIONS & DIMENSIONS

16.1 Specifications

F105 F305 F505 | F505H F755 | F755S F1505 |  F1505S
Load capacity*: | 100 bF | 300 IbF 500 IbF 750 IbF 1,500 IbF
Paclty™ | 0.5kN] | [1.3kN] [2.2 kN] [3.4 kN] [6.7 kN]
Maximum 18.0in 32in 14.2 in 32in 14.2 in
travel: [457 mm] [813 mm] [360 mm] [813 mm] [360 mm]
Speed range: 0.02 — 45 in/min 0.001 - 60 in/min 0.001 - 70 in/min
P ge: [0.5 = 1,100 mm/min] [0.02 - 1,525 mm/min] [0.02 - 1,800 mm/min]

Load accuracy

(% of full scale):

Test frame: £0.1%
Force sensor: Series FS05: £0.1% | Series FS06: £0.15% | Series R07: £0.15%

Load sampling
rate:

20,000 Hz

Data collection
rate:

1,000 Hz

Speed
accuracy:

10.2% of setting, virtually no variation with load

Distance
accuracy:

+0.002 in / 0.05 mm, factory-compensated at up to full load

Distance
resolution:

0.0005in/0.01 mm

Limit switch
repeatability:

+0.001 in [0.03 mm]

Power: Universal input 100-240 VAC, 50/60 Hz, Universal input 100-240 Universal input 100-240 VAC,
: 120W VAC, 50/60 Hz, 300W 50/60 Hz, 450W
Fuse type: 2.5 A, 250V, 3AG, SLO BLO 4A, 3AG, SLO BLO
Weight. 60 b 70 Ib 184 Ib 149 Ib 197 Ib 157 Ib
elght: [27 kg] [32 kg] (83 kg] [68 kg] 189 kg] [71 kg]

Environmental

- Indoor use only

- Up to 6,500 ft [2,000 m] above sea level

- Temperature range: 40 - 95°F [5 - 35°C]

- Humidity range: up to 80% relative humidity at 31°C, decreasing linearly to 50% relative humidity at

conditions: 40°C, non-condensing
- Mains supply voltage fluctuations up to £10 % of the nominal voltage
- Transient overvoltages up to the levels of Overvoltage Category Il
- Use in environments up to Pollution Degree 2
Conformance: CE, UKCA
Warranty: 3 years [see individual statement for further details]

* Load capacity is reduced at higher speeds in the following models:
- F305: limited to 200 IbF [1 kN] above 24 in [610 mm]/min
- F505 / F505H: limited to 300 IbF [1.3 kN] above 24 in [610 mm]/min
- F755 / F7558: limited to 500 IbF [2.3 kN] above 35 in [900 mm]/min
- F1505 / F15058: limited to 1,000 IbF [4.5 kN] above 60 in [1,525 mm]/min
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16.2 Dimensions IN [MM]

16.2.1 Models F105/ F305 / F505
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16.2.2 Model F505H
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16.2.3 Models F755/F755S / F1505 / F15605S
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Force and torque measurement engineered better

Mark-10 force and torque measurement products help quality control, engineering, and
manufacturing professionals assess and ensure quality in virtually every industry worldwide.
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