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7
ABOUT THIS MANUAL

1.1 ABOUT THIS MANUAL

This manual is for the operators who will be using the Vector in the testing
environment and require specific information to run tests.

The definition, setup, and configuration for these tests will have been
previously established by the Vector administrator. Administrators may refer to
the Vector Administrator’s Manual for detailed instructions to use when
creating tests.

discussed in this manual. Restricted areas are primarily used in tester

Users with lower-level passwords may not be able to view all the areas
configuration and set up.

Uson continually strives to improve this manual so that it may best meet the
needs of our customers. To share comments or suggestions with Uson, please
fill out the comments card on the last page of this manual and return it to Uson.

ABOUT THIS MANUAL 1-17
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1.2 SymMBOLS AND CONVENTIONS

Distinctive symbols and conventions are used throughout this manual to attract
the attention of readers. It is especially important to recognize warning and
caution symbols associated with potentially hazardous activities.

1.2.1 NOTES AND CAUTIONS

The following words and symbols, found throughout this manual, mark special
messages to alert readers to specific information concerning the protection of
personnel, equipment, or processes.

Notes present clarifying information or specific instructions pertinent to the
immediate instruction.

Cautions indicate potentially hazardous situations which, if not avoided, may
result in minor or moderate injury or damage to data or equipment.

result in serious injury or death.

Hazardous voltage warnings indicate potentially hazardous situations which, if
not avoided, can result in electrical shock, injury, or death as a result of expo-
sure to hazardous voltage.

‘l Warnings indicate potentially hazardous situations which, if not avoided, can

1-2 VECTOR OFPERATOR’S MANUAL
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1.3 SETUP PROCEDURES

The Vector is normally setup under the direction of Vector administrator.
Whenever directions for setting up for a test are given in this manual, it is
assumed that the administrator has granted such privileges. With that in mind,
this manual provides information to assist the operator when using the Vector
to run test procedures.

Because each test process is unique, Uson provides a set of custom setup
procedures and a pneumatic schematic with each tester. These items are
packaged with the As-Built documentation. The custom procedures may be
specific or generalized, depending on individual applications.

Read all procedures carefully.
Information in the As-Built documentation always takes precedence over more
generalized procedures described in this manual.

ABOUT THIS MANUAL 1-3
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1.4 TERMS AND ABBREVIATIONS

Acronyms and abbreviations listed in 7able -1 appear throughout this manual
and relate either to leak testing generally, or to the Vector specifically.

Technical terms listed in 7able /-2 may be familiar to many readers, but are
listed here for reference.

Mathematical terms listed in 7able -3 are also included for reference.

TABLE

1—1: ACRONYMS AND ABBREVIATIONS LIST

ABBREVIATION DESCRIPTION

PCI Compact PCI, a specification of the PCI Industrial Computer
Manufacturers Group

EDI External digital input

EDI/O External digital input/output

EDO External digital output

EMC Electromagnetic compatibility

EMI Electromagnetic interference

FMEA Failure Mode and Effects Analysis

GND Ground

IEC International Engineering Consortium

I/0 Input/output

IR Infrared

LCD Liquid crystal display

LCL Lower control limit

LED Light emitting diode (used for indicator lights)

LSL Lower specification limit

LTCU Leak Test Control Unit

MCU Master Control Unit

NEMA National Electrical Manufacturers Association

NIST National Institute of Standards and Technology

1-4
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TABLE 1—1: ACRONYMS AND ABBREVIATIONS LIST (CONTINUED)

ABBREVIATION DESCRIPTION

OIP Operator Interface Panel

PC Personal computer

PICMG PCI Industrial Computer Manufacturers Group

PDA Personal digital assistant

PLC Programmable logic controller

RAM Random access memory

R&R Repeatability and reproducibility

SVGA Super video graphics adapter

TCP/TP Transmission Control Protocol/Internet Protocol suite of protocols

TCU Test Control Unit

TFT Thin film transistor

UCL Upper control limit

UKAS United Kingdom Accreditation Service

USB Universal serial bus

USL Upper specification limit

VGA Video graphics adapter

WinXP Microsoft Windpws XP Operatin.g System. Windows is a registered
trademark of Microsoft Corporation.

TABLE 1—2:. TECHNICAL MEASUREMENTS LIST

TERM DEFINITION

GB Gigabyte
mA Milliampere
MB Megabyte
mSec Milliseconds
mv Millivolt
V AC Volts AC
ABOUT THIS MANUAL 1-5
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TABLE 1—2: TECHNICAL MEASUREMENTS LIST

DEFINITION

VDC Volts DC

TABLE 1—-3: MATHEMATICAL TERMS LIST

TERM DEFINITION

%AC Appraiser variation percentage relative to RF
AC Repeatability accuracy

Cg Gauge potential index

Cgk Gauge potential index

Cp Repeatability tolerance factor

Cpk Repeatability and accuracy

R Range or spread of results (min-max)

Std Standard deviation of test results

1-6 VECTOR OFPERATOR’S MANUAL



2
GETTING STARTED

2.1 SAFETY CONSIDERATIONS

If the equipment is used in a manner not specified in this manual, the protec-
tion provided by the equipment may be impaired.

Electrical and pneumatic (or air pressure) hazards are the two primary areas of
concern when operating leak-testing equipment.

2.1.1 GENERAL SAFETY GUIDELINES: ELECTRICAL HAZARDS

Uson equipment.

Disconnect all voltage sources when working with internal components of
A Always exercise caution when working with electricity.

2.1.2 GENERAL SAFETY GUIDELINES: PNEUMATIC HAZARDS

Disconnect all pressure sources when working with internal components of

Always wear eye protection when working with pressurized air.
A Uson equipment.

FIXTURE CONSIDERATIONS

Fixture safety considerations vary depending on the fixture being leak tested.!
However, the following hazards of working with pressurized systems should
be given serious consideration before operating the Vector:

» High-pressure pneumatic air systems are exponentially more hazardous as
the pressure increases, or as the volume of a system increases. Testing
equipment subjected to consistently high-pressure ranges has an increased
probability of becoming unable to permanently resist the effects of such
pressure.

» Observe caution when working with nonreactive gases or liquids above
their boiling points (even at lower pressures), especially when larger

1. Jackson, Charles N., Jr., Sherlock, Charles N., technical editors, and Moore, Patrick O., editor. “Safety
Aspects of Leak Testing.” Nondestructive Testing Handbook, third edition: Vol. 1, Leak Testing. Co-
lumbus, OH: American Society for Nondestructive Testing (1998): p 136.

GETTING STARTED =2-1
VER 3.3.0



[Q Vector Uson Wity ]

volumes of gases are involved. It is essential that relief valves, rupture
disks, and pressure regulators are employed to ensure safety.

» Even at moderate pressures, pressurized systems can present a hazard in the
form of pressurized air escaping from a leak or a failure. The hazard of
flying particles is added when a sight glass or glass flow meter is
introduced to the system. The sudden burst of a part could generate
sufficient sound concussion to cause hearing damage.

2.1.3 GENERAL SAFETY ISSUES

parts. If the machine is in an unsafe operating mode, harm to people or equip-

The Vector employs an external /0O card to control mechanical and moving
& ment may occur.

Perform operations, maintenance, or troubleshooting procedures only after
reading and comprehending all manuals and materials supplied with the
Vector.

z2-=2 VECTOR OFPERATOR’S MANUAL
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2.2 VECTOR OPERATION

The Vector will cycle through a system boot when power is first applied. This
process may take several minutes to complete. Boot status displays on the
monitor as it progresses. The system is not ready until this boot status
information is no longer displayed.

The Vector will then automatically start the Vector Leak and Flow Tester
software. The Vector will be in either Configuration or Run Mode. The mode is
determined by the position of the key interlock on the Operator Interface Panel
(OIP).

If using an external keyboard, the NUM LOCK key must be OFF while in Run
Mode to ensure the correct operation of the Reject lamp.

The key interlock is in the Configuration Mode position when it leaves
the factory.

GETTING STARTED =2-3
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2.3 NAVIGATING VECTOR MENUS

There are seven items on the Vector tool bar:

» File

* Setup

* Run

* Service
» Tools

*  Window
* Help

TABLE 2—1:. THE VECTOR FILE MENU

MENU ITEM

File

SuUBMENU ITEM

Open File

PuURPOSE

File/Open File allows users to open and
view log files, or to transfer them to
another file folder or to a disk.
Functionality varies by user access level.
Users assigned lower access levels will
view a standard ASCII text dialog, but will
be limited to accessing the Vector log file.
Those assigned higher levels will view a
standalone Windows dialog providing
greater file access.

Export Database

File/Export Database is intended for use
after test set up and configuration to back
up the test configurations database at the
system level. The system-level backup
archives everything the operator has
configured and stored. Stored data is then
accessible depending on user level.

Import Database

File/Import Database allows users to
import test configurations at the system
level.

Password

File/Password opens the Vector System
Logln/Out dialog through which users can
log on to higher access levels than
Operator. Password login is only required
to perform maintenance tasks, or to alter
test parameters or test settings.

Exit

File/Exit opens the dialog boxes:OS
Shutdown dialog. Clicking OK will shut
down the entire system. Clicking Cancel
will shut down only the Vector.

VECTOR OFPERATOR’S MANUAL
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TABLE 2—2: THE VECTOR SETUP MENU

MENU ITEM SUBMENU ITEM

Sequence Setup

PUrRPOSE

Setup/Sequence Setup opens the Sequencer
Setup window, which is where sequence set up
occurs.

Hardware

Setup/Hardware opens the Hardware Setup
window, which is where hardware
configuration occurs.

Setup Leak Calibration

Setup/Leak Calibration opens the Leak Rate
Calibration window, which is where leak rate
calibration and leak rate modeling are
configured.

Communication

(Only visible if this option
was purchased and
enabled.)

Setup/Communications opens the
Communication Setup window, which is
where Ethernet, Modbus, Profibus-DP, and
Interbus-S preferences are set. If this option
was not purchased and enabled, it is not
possible to select this menu option.

TABLE 2—3: THE VECTOR RUN MENU

MENU ITEM SUBMENU ITEM

Sequence Select

PURPOSE

Run/Sequence Select opens the Sequence/
Test Select Form window, which is where
sequences and tests are selected, loaded, and
run.

Run/Single Channel opens the Single

Single Channel Channel run window, which displays testing
progress and results in the Run Mode.
Run ) Run/Simple opens the simple run window,
(Available only . . . . .
. Simple which features a minimal display including
in Run Mode) p LED indicators to indicate accept and reject

results.

Active Process

(Only visible if this option
was purchased and
enabled.)

Run/Active Process opens one of four active
process windows configured at the factory.
These windows display testing progress and
results in a stylized visual format simulating
the mechanical processes involved in testing as
they occur in real time.

GETTING STARTED
VER 3.3.0
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TABLE 2—4: THE VECTOR SERVICE MENU

MENU ITEM

Service

SUBMENU ITEM

Diagnostics
(Available only in
Configuration Mode)

PURPOSE

Service/Diagnostics opens the Tester
Diagnostics window, which contains seven
tabs, each corresponding to a separate window
displaying a diagnostic tool or tools. See
Section 5.2, Vector System Diagnostic Tools,
for detailed information on the Vector's
diagnostic tools.

Site Configuration
(Available only in
Configuration Mode)

Service/Site Configuration opens the Site
Configuration window. Three tabs, Site
Information, Hardware Information, and
Directories, provide space for entering and
storing site, hardware, and data logging
information.

TABLE 2—5: THE VECTOR TOOLS MENU

MENU ITEM

Tools

SUBMENU ITEM

Repeatability Trials
(Available only in Run
Mode)

PURPOSE

Tools/Repeatability Trials opens the
Repeatability Study Configuration Setup
window, which is used to configure
repeatability trials used to diagnose possible
problems with the tester. See Chapter 4,
Testing, for detailed information on this tool.

PD Test Calc

Tools/PD Test Calc opens the Pressure Decay
Leak Test Calculator window. See Section
5.6.2, Pressure Decay Leak Test Calculator,
for detailed information on this tool.

Virtual Leak Calc

Tools/Virtual Leak Calc opens the Virtual
Leak Calculator window. See Section 5.6.3,
Virtual Leak Calculator, for detailed
information on this tool.

Statistics

Tools/Statistics opens the Statistics window.
See Section 5.6.5, Statistics, for detailed
information on the Vector's statistical tools.
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TABLE 2—6: THE VECTOR WINDOW MENU

MENU ITEM SUBMENU ITEM PURPOSE

Window/Minimize reduces the current Vector
window to a small rectangle above the

Window Minimize Windows task bar at the bottom of the screen.
To restore the window to its normal size, click
the rectangle and select Restore.

TABLE 2—7. THE VECTOR HELP MENU

MENU ITEM SUBMENU ITEM PURPOSE

About Help/About displays information about the
Vector Leak and Flow Tester software.
Help
Help/Vector Manual opens an electronic
Vector Manual version of the Vector Operations Manual.
GETTING STARTED 2-7
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2.4 GETTING HELP

Uson has made every effort to provide user-friendly equipment and clear, easy-
to-understand operating instructions. Nevertheless, questions may arise about
the equipment or procedures. The answers to such questions may be found by
using the resources described below.

2.4.1 ONLINE HELP

Help is available online:

* Press the Information option key n to view an electronic copy of the
Vector Operations Manual.

2.4.2 PRINTED DOCUMENTS

Read the Vector Operator’s Manual carefully for descriptions of procedures
and information to use if troubleshooting is necessary. The Vector Installation
Manual provides detailed information on installing and preparing each Vector
model for initial use, and As-Built documentation provides detailed customized
information, including schematics.

2.4.3 UsoOoN SERVICE PERSONNEL

Users may also contact the Uson technical staff for assistance. Please have the
following information available for reference before calling:

+ Contact information, including telephone numbers and e-mail addresses

» The Vector's model number and serial number

* Detailed information on the problem at hand, including any error message
text

Contact Uson's Service Manager by phoning (281) 671-2000 between the
hours of 8 a.m. and 5 p.m., CST. The Service Manager will gather information
about the problem, evaluate the situation, assign a tracking number, and
schedule service resources as required.

=z2-8 VECTOR OFPERATOR’S MANUAL
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2.5 OPERATOR INTERFACE PANEL

The Operator Interface Panel (often abbreviated as OIP) functions as the
primary user interface. Through it, users can configure the tester, set up
communications to external devices, and run tests. With the built-in, limited-
function keyboard and mouse, users can perform any necessary data entry and
menu selections. An external, full-function keyboard and mouse can be
plugged in to either the USB port (recommended) or into the keyboard/mouse
PS2 ports on the back panel.

There are two basic display options for the Operator Interface Panel:
* 3C: 7-inch VGA liquid crystal display (LCD)

* 6C: 12.1-inch super video graphics adapter (SVGA) flat panel thin film
transistor (TFT) display

* Pendant-mounted remote monitor
The larger, color monitors used in the 6C and Remote Monitors allow the

operator to take full advantage of the Windows environment in which large,
color forms are displayed and user interaction is essential.

If an external keyboard is used, NUM LOCK must be OFF otherwise the Reject
lamp may not work properly.

GETTING STARTED =2-9
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2.6 INTRODUCTION TO TESTING

Tests, such as leak tests, for example, consist of individual steps. The standard
steps for a basic leak test are:

Fill: Pressurizes the part

Isolate: Valves close to isolate the part and prevent pressure loss
Stabilize: Dissipation of the effects of adiabatic heating

Test: Monitors and records the test part leak rate

Exhaust: Vents the test part to zero pressure

Each step is controlled by test limits and other parameters that determine its
behavior. Test parameters, initially installed by Uson, can be altered by the
Vector administrator. The optional step editing feature allows the administrator
to customize the standard test. A variety of other step types can be built into a
test, depending on the test method used.

VECTOR OPERATOR’S MANUAL
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2.7 RQuick OPERATOR INSTRUCTIONS

The following condensed instructions summarize areas that are covered in
detail in later sections of this manual.

2.7.1 INITIAL STARTUP

Connect the provided power cord to an approved voltage power source.
Connect a filtered, dry-air source to the Vector pneumatics input.

Turn on the power by using the switch located on the rear of the Vector tester
electronics unit.

When power is first applied, the Vector will cycle through a system boot,
which may take a few minutes to complete. The Vector will open directly to the
Vector Leak and Flow Tester software in either Configuration Mode or Run
Mode.

Configuration Mode: Key switch in the horizontal position
Run Mode: Key switch in the vertical position

Main power must be shut off prior to removal of any MCU, LTCU, or External I/
“ O card.

2.7.2 PASSWORDS

The Vector defaults to Level 5: Operator upon initial boot. Maintenance
personnel can use the default passwords to access different functions within the
tester and can also change the passwords. Default passwords are set at the
factory, with a different password for each level of security. Complete
instructions for configuring passwords are included in Chapter 2, Getting
Started of the Vector Operations Manual. The default passwords are as follows:

* Access Level 2 =1s
* Access Level 3 =ml
e Access Level 4 =m2

2.7.3 EXTERNAL KEYBOARD

For complex programming, Uson suggests the use of an external keyboard and
mouse plugged into the USB port on the MCU board. The operator panel
keyboard and mouse connections must not be removed.

GETTING STARTED z2-11
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2.7.4 TRANSDUCER ZERO AND SPAN

The system pressure transducers have been calibrated during system checkout.
It is not necessary to recalibrate transducers upon initial tester setup.

2.7.5 SEAL LEAK TESTS

The pneumatics shipped with the Vector tester have been checked for leak-
tight integrity at the factory. The addition of tubing, a test fixture, and a test
part should also be checked before performing any calibration functions. A
seal leak test has been programmed and provided within the Vector tester. The
seal leak test should be loaded and performed on each test channel. Refer to
Chapter 5, Diagnostics and Leak Tester Troubleshooting for more detailed
information on seal leak tests.

2.7.6 PRESSURE DECAY LEAK RATE CALIBRATION

Calibrating the tester is an important process necessary to deliver accurate and
repeatable leak rate measurements. Leak rate calibration is necessary when
conducting leak tests using a pressure decay method and converting the
pressure change to a leak rate. Calibration of the Vector unit is detailed in
Chapter 3, Leak Rate Calibration.

CoMP AND CAL

The Comp and Cal Leak Rate Calibration method converts a pressure change
to a flow based on “teaching” the system the difference between a non-leaking
part and a part with a known leak rate. When using this method, a calibrated
Leak Master is used as a reference.

Comp and Cal Leak Rate Calibration is a two-step process. First, the test is run
with a non-leaking master part to establish the characteristic pressure change
of the part and the pneumatic system. This result is referred to as the Comp
value. The second test is run with a Leak Master to introduce a known leak to
the master part. This process establishes pressure loss caused by a leak, and the
resulting value is referred to as Cal.

Leak rate calibration is necessary for each channel and after creating a new
test. Re-calibration will also be necessary after making program changes,
installing a new sensor, and replacing sealing components.

z2-1=2 VECTOR OPERATOR’S MANUAL
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SET COMPENSATION

In the Config mode, open the Leak Rate Calibration window by clicking the
Leak Cal button, or by selecting Setup/Leak Calibration from the Vector
menu. Use the following procedure to run compensation:

1. Select Leak Rate Calibration in the Function Select area.

2. In the Comp/Cal Select area, select Compensation.

3. Enter a calibrated leak rate in the Calibrated Leak Rate field. This is the
leak or flow rate to which the test will calibrate. The default unit of
measure for this field is sccm.

4. Access a menu of available tests to run by clicking the arrow beside the
Select A Test field. Click a test name to select it. The selected test name
displays in the Select A Test field, and the Start Comp button below the
field is enabled.

5. Start the Comp Test by clicking the Start Comp button.

If a calibrated leak rate has not been previously defined for the selected test,
the Vector will prompt the operator to enter that information.

The test is run and test progress displays in real time in the Comp/Cal Results
area. When testing is complete, the tester returns a Comp value in the Comp
Value field.

After running compensation, the next step is running calibration to determine a
leak rate Cal value.

SET CALIBRATION

The procedure for running calibration is similar to the procedure for running
compensation. Open the Leak Rate Calibration window by clicking the Leak
Cal button, or by selecting Setup/Leak Calibration from the Vector menu.

Use the following procedure to run calibration:

1. Select Leak Rate Calibration in the Function Select area.

2. Select Calibration in the Comp/Cal Select area.

3. Insert the Leak Master (or the known-leak master part) into the Leak
Master port (if applicable).

4. Start the Cal Test by clicking the Start Cal button.

The Vector runs the test and displays testing progress in real time in the Comp/

Cal Results box. At the conclusion of the Cal Test, test sensitivity and Comp/
Cal ratio are calculated and displayed in the Sensitivity Index field.

GETTING STARTED z2-13
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CONCLUDING A LEAK TEST

Once the Comp and Cal values have been determined, they can be cancelled in
order to rerun Comp and Cal, or they can be saved using one of two save
options:

* Click the Save button to save the Comp and Cal values with the currently
selected test. Once this option is selected, the Repeat Comp/Cal button
displays at the bottom of the window. Click this button to rerun Comp and
Cal if necessary.

» To save the values as a baseline, click the Save As Baseline checkbox and
then click the Save button. Once this process is completed, the Repeat
Comp/Cal button displays at the bottom of the window. Click this button
to rerun Comp and Cal if necessary.

as pressure or step time change. Better Comp and Cal values translate into

Comp and Cal can be run again if leaks are found, or if test parameters such
more repeatable and faster production testing.

LEAK TEST CALIBRATION CHALLENGE

Upon completion of calibration, challenge the calibration of each test group or
channel. The challenge should consist of both the leak and non-leak functions
of the program.

1. Load the leak test to be challenged.

2. Select Run mode and install a known-good test part in the test fixture.

3. Install the certified leak master and start a test cycle. The end test result
displayed should be the value of the leak master (e.g. 10.0 cc) + 10% of the
calibrated leak rate. The test cycle should fail and the red fail light should
be on.

4. Remove the calibrated leak master and start another test cycle. The end test
result should be 0.00 cc + 10% of the calibrated leak rate. The programmed
leak rate value should be the same as the calibrated orifice used. The test
cycle should pass and the green pass light should be on.

z2-14 VECTOR OPERATOR’S MANUAL
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2.7.7 MAss FLow TEST CALIBRATION

CoMP AND CAL

The Comp and Cal Leak Rate Calibration method converts a pressure change
to a flow based on “teaching” the system the difference between a non-flowing
part and a part with a known flow rate. When using this method, a calibrated
Flow Master is used as a reference.

Comp and Cal Flow Rate Calibration is a two-step process. First, the test is run
with a non-flowing master part to establish the characteristic zero flow rate of
the part and the pneumatic system. This result is referred to as the Comp value.
The second test is run with a Flow Master to introduce a known flow to the
master part. This process establishes the actual flow rate, and the resulting
value is referred to as Cal.

Flow rate calibration is necessary for each channel and after creating a new
test. Re-calibration will also be necessary after making program changes,
installing a new sensor, and replacing sealing components.

SET COMPENSATION

In the Config mode, open the Leak Rate Calibration window by clicking the
Leak Cal button, or by selecting Setup/Leak Calibration from the Vector
menu. Use the following procedure to run compensation:

1. Select Leak Rate Calibration in the Function Select area.

2. Inthe Comp/Cal Select area, select Compensation.

3. Enter a calibrated flow rate in the Calibrated Leak Rate field. This is the
flow rate to which the test will calibrate.

4. Access a menu of available tests to run by clicking the arrow beside the
Select A Test field. Click on a test name to select it. The selected test name
displays in the Select A Test field, and the Start Comp button below the
field is enabled.

5. Start the Comp test by clicking the Start Comp button.

If a calibrated flow rate has not been previously defined for the selected test,
the Vector will prompt the operator to enter that information.

The test is run and test progress displays in real time in the Comp/Cal Results
area. When testing is complete, the tester returns a Comp value in the Comp
Value field.

GETTING STARTED Z2-15
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After running compensation, the next step is running calibration to determine a
flow rate Cal value.

SET CALIBRATION

The procedure for running calibration is similar to the procedure for running
compensation. Open the Leak Rate Calibration window by clicking the Leak
Cal button, or by selecting Setup/Leak Calibration from the Vector menu.

Use the following procedure to run calibration:

1. Select Leak Rate Calibration in the Function Select area.

2. Select Calibration in the Comp/Cal Select area.

3. Insert the Flow Master (or the known-flow master part) into the Flow
Master port (if applicable).

4. Start the Cal test by clicking the Start Cal button.

The Vector runs the test and displays testing progress in real time in the Comp/
Cal Results box. At the conclusion of the Cal test, test sensitivity and Comp/
Cal ratio are calculated and displayed in the Sensitivity Index field.

CONCLUDING A FLOW TEST

Once the Comp and Cal values have been determined, they can be cancelled in
order to rerun Comp and Cal, or they can be saved using one of two save
options:

* Click the Save button to save the Comp and Cal values with the currently
selected test. Once this option is selected, the Repeat Comp/Cal button
displays at the bottom of the window. Click this button to rerun Comp and
Cal if necessary.

» To save the values as a baseline, click the Save As Baseline checkbox and
then click the Save button. Once this process is completed, the Repeat
Comp/Cal button displays at the bottom of the window. Click this button
to rerun Comp and Cal if necessary.

as pressure or step time change. Better Comp and Cal values translate into

Comp and Cal can be run again if leaks are found, or if test parameters such
more repeatable and faster production testing.
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FLow CALIBRATION CHALLENGE

Upon completion of calibration, challenge the calibration of each test group or
channel. The challenge should consist of both the flow and non-flow functions
of the program.

1. Load the Flow test to be challenged.

2. Select Run mode and install a known-good test part in the test fixture.

3. Install the certified flow master and start a test cycle. The end test result
displayed should be the value of the flow master (e.g. 10.0 cc) = 10% of the
calibrated leak rate. The test cycle should fail and the red fail light should
be on.

4. Remove the calibrated flow master and start another test cycle. The end test
result should be 0.00 cc = 10% of the calibrated flow rate. The
programmed flow rate value should be the same as the calibrated orifice
used. The test cycle should pass and the green pass light should be on.

GETTING STARTED 2-17
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2.7.8 SUCCESSFUL LEAK TESTING

In order to maintain a safe working environment and to conduct successful
leak testing, users should read and understand the following guidelines for

operating the Vector:

TABLE 2—8: SUCCESSFUL LEAK TESTING

ALWAYS NEVER

Always back up test data
on a diskette before
upgrading tester software.

Never calibrate without first running and passing a Seal Leak Test.

Always disconnect power
sources before removing
or installing an electronic
module or chassis.

Never load a test into a tester that does not have a compatible software
level.

Always verify the Leak
Master before calibrating
the tester.

Never leak rate calibrate the tester with anything other than a non-
leaking master part verified with a Seal Leak Test.

Always verify master
parts, pressure gauges and
Leak Masters personally
before operating the tester.

Never calibrate the tester without recording all previous (known-good)
compensation/calibration values.

Always calibrate the tester
with a Leak Master
installed.

Never compensate the tester with a Leak Master (or any other leak)
installed.

Always challenge the
tester after any calibration
or test setup change has
been performed.

Never allow inexperienced personnel to calibrate or troubleshoot leak-
testing equipment.

Always back up tester data
on a diskette after
successful calibration and
set up.

After making changes,
always check each
parameter before operating
the tester.

Never rely on memory; instead, document all settings and calibration
information.
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2.7.9 LEAK-TESTING TERMINOLOGY

Table 2-9 lists and defines common leak-testing terminology.

TABLE 2—9:. LEAK-TESTING TERMINOLOGY

TERM DEFINITION

ALD Advanced Leak Detector

ER An electronic regulator that responds to a command through the LTCU analog
output. There are two modes for this operation: open loop and closed loop.

Event A user-defined occurrence

Limit A user-defined boundary

Sample Limit tests conducted for each sample

limits » Sample min and max: Two limits working together as a window at the sample

level. If the sample measurement value is within the window (between the
minimum and maximum values) the result is true. Otherwise, it is false.

» Sample threshold: A sample value is compared to a user-defined level or
value. If the value is higher than the threshold, the test is true. Otherwise, it is
false.

Spike limits

Two types of spike limits are defined for the Vector:

* Min / max: The min and max limits (lower and upper boundaries) work
together as a window. If the sample measurement value falls within the window
(between the minimum and maximum values), the condition is true. If the
sample measurement is outside of these limits, the condition is false.
 Threshold: The threshold is a user-defined level or value. The sample
measurement value is compared to a threshold value. If the sample measurement
value is above the threshold value, the condition is true. If the sample
measurement value is below the threshold value, the condition is false.

Step jump

A step to which the test jumps based on an accept or reject value

Step limits

Limit steps conducted at the end of a step period

 Step min and max: Two limits working together as a window at the step level.
If results fall within the window (between the minimum and maximum values)
the result is true. Otherwise, it is false.

* Step threshold limits: A value at the end of a step is compared to a user-
defined level. If the value is higher than the threshold, the test is true. Otherwise,
it is false.

Step The end of a test step based on one of three things: time, an event, or a state.
termination

Q-DAS An optional Vector feature that is used to create a file for use in Q-DAS quality
Export File | management applications.

GETTING STARTED
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NOTES:
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This chapter provides information on leak calibration, including the following

topics:
For information about... See page...
Introduction to Leak Rate Calibration 3-2
Leak Rate Conversion formula 34
Mass Flow Formula 3-5
Mass Flow No Comp Formula 3-6
Measure Change Formula 3-7
Comp and Cal Leak Rate Calibration 3-8
Comp and Cal in Config Mode 3-8
Config Mode Comp by Test 3-9
Config Mode Cal by Test 3-12
Concluding Comp/Cal by Test 3-14
Interpreting Comp/Cal by Test Results 3-16
Editing Comp and Cal values 3-17
Config Mode Comp by Sequence 3-18
Config Mode Cal by Sequence 3-20
Concluding Comp/Cal by Sequence 3-22
Interpreting Comp/Cal by Sequence Results 3-24
Comp and Cal in Run Mode 3-25
Run Time Comp/Cal 3-25
Comp/Cal Sequence by Selection 3-28
Run Time Sequence Setup 3-30
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3.1 INTRODUCTION TO LEAK RATE CALIBRATION

Calibrating the test is a mandatory process necessary to deliver accurate and
repeatable leak rate measurements. Before calibrating the test, ensure that all
necessary hardware has been configured and calibrated. Refer to the Vector
Installation Manual and to As-Built documentation for additional installation
and configuration instructions.

The Vector offers the Compensation (Comp) and Calibration (Cal) method of
Leak Rate Calibration.

A test using the following step types report a calculated result that requires
comp and cal as part of the calculation; therefore, these require calibration:
* Classic leak

* Mass Flow

*  Mass Flow w/o Comp

* Measure Change with Comp

A test using the following steps does not require calibration:
* Flow
* Measure Change

Leak Rate Calibration is necessary:

*  When certain test parameters have changed

*  When a new sensor is installed

leak rate calibration:Comp and Cal can be performed in each of two modes,

with two options available for each mode. The Comp and Cal modes and
options are:

» Configuration Mode

* Comp and Cal by an individual test
» Comp and Cal by all tests in sequence

 Run Mode

* Run Time Comp and Cal option
* Run Time Sequence Setup option

The Comp and Cal Leak Rate Calibration method converts a pressure change
to a flow based on “teaching” the system the difference between a non-leaking
part and a part with a known leak rate. When using this method, a calibrated
Leak Master is used as a reference.

k Leak Cal is not allowed at the Operator level (Level 5 password).
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Comp and Cal Leak Rate Calibration is a two-step process.

1. The test is run with a non-leaking master part to establish the characteristic
pressure change of the part and the pneumatic system. This result is
referred to as the Comp value.

2. The test is run with a non-leaking master part and a calibrated Leak Master
to introduce a known leak to the master part. This process establishes
pressure loss caused by a known, calibrated leak, and the resulting value is
referred to as Cal.

Step types using Comp and Cal in calculations include Classic Leak Step,
Mass Flow (converted to flow rate w/ Comp Cal), Mass Flow (converted to
flow rate with Cal No Comp), and Measure Change w/ Comp.

LEAK RATE CALIBRATION 3-3
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3.1.1 LEAK RATE CONVERSION FORMULA

The leak rate conversion formula used in the Classic Leak step type is:

LR EndMeasure, — Tare,,, — Comp .

R
cal
EndMeasure_,, — Tare_,; — Comp

test —

Where:

Tare = Measurement at the start of the step

EndMeasure = Measurement at the end of the step

Comp = EndMeasure, - Tare = Pressure change using
p P anon-leaking master part

Pressure loss due to

Cal = EndMeasure_,, — Tare ,; — Comp = adding a known leak
to the master part

LR_,; = Leak Master Rate (user-entered value Cal Rate)

The Leak Rate Calibration method is based on the operator's desired test-result
format, accuracy, and degree of repeatability.

Leak Rate Calibration is not necessary for mass flow measurements.
However, it can be used to compensate for adiabatic heating effects.
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3.1.2 MAss FLow FORMULA

The limits for the Mass Flow step are checked against the mass flow obtained
at the end of the step. The Mass Flow formula is similar to Leak step except
that the tare value is not used.

EndMeasure ., — Comp

Flow = Cal *LR_,
Where:
Comp = EndMeasure,

Cal = EndMeasure ,; — EndMeasure .

LR, = Leak Master Rate (user-entered value Cal Rate)

LEAK RATE CALIBRATION 3-5
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3.1.3 MAass FLow No CaoMP FORMULA

The Mass Flow No Comp calculation is the same as for Mass Flow except that
the Comp value is not used.

EndM
ndMeasure,qy; IR,
Cal ca

Flow =

Where:
Cal = EndMeasure_,,

LR_,; = Leak Master Rate (user-entered value Cal Rate)
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3.1.4 MEASURE CHANGE FORMULA

The limits for the Measure Change with Comp Step are checked against the
AMeasure value instead of the EndMeasure value.

AMeasure = EndMeasure . — Tare, , — Comp

Where:

Tare = Measurement at the start of the step
EndMeasure = Measurement at the end of the step

Comp = EndMeasure comp ~ Tare comp

LEAK RATE CALIBRATION 3-7
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3.2 ComMmP AND CAL LEAK RATE CALIBRATION

Comp and Cal can be performed in the Config Mode or the Run Mode. In

Config Mode, Comp and Cal can be run by Test or by Sequence; in Run Mode,
it can be run as Run Time Comp and Cal, or by using the Run Time Sequence
Setup option.

3.2.1 CoMP AND CAL IN CONFIG MODE

Two options are
available for
Leak Rate Cali-
bration: Test
and Sequence.

Open the Leak Rate Calibration window by clicking the Leak Cal button, or
by selecting Setup/Leak Calibration from the Vector menu.

Comp and Cal in Config Mode can be run by Test or by Sequence. These two
options are available in the Calibration Option area of the Leak Calibration
window. Test is selected by default.

The two options — Test and Sequence — may yield different test results, even
when the same tests are used due to /e adiabatic effect and to the compliance
of the material of the part being tested (See "Recognizing Adiabatic Heating
and Elastic Creep" on page 5-10.) When using the Test option, a lag between
tests will create conditions that are different from the conditions that exist
when running tests in sequence.

FIGURE 3—1: LEAK RATE CALIBRATION
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3.2.1.1 CoNFIG MobpbeE ComP BY TEST

Before starting the test, ensure that the test part is properly set up and fixtured.
Ensure that the system has no leaks, and that the test part is a non-leaking
master part.

' Undetected leaks will invalidate the results.
( _®  Once the test is started, air pressure will be applied.
Use the following procedure to run compensation:

1. Select Leak Rate Calibration in the Function Select area.

2. Select the Test option in the Calibration Option area.

3. Access a menu of available tests to run by clicking the arrow beside the
Select A Test field. Click on a test name to select it. The selected test name
displays in the Select A Test field.

4. Ifanew Cal Rate is to be entered, select the required leak step from the
Select Step option and enter the Cal Rate in the Cal Rate field.

Cal Rate is used as a part of the calculation and is checked so that the calcu-
lated steps store all parameters needed as part of the final result calculation.
Step types using Comp and Cal in calculations include Classic Leak Step,
Mass Flow (converted to flow rate w/ Comp Cal), Mass Flow (converted to flow
rate with Cal No Comp), and Measure Change w/ Comp. The other step types
do not require a Cal Rate. Calculated steps must have a Cal Rate or an error
message will appear.

5. Click Load Test, as shown in Figure 3—2.
The Start Comp button is enabled, and the Comp/Cal baseline values for
the graded step will be displayed in the Comp/Cal Results window.

k A valid Comp value must be obtained before acquiring a Cal value.

6. In the Comp/Cal Select area (see Figure 3—2), select Compensation (the
default setting).

7. Start the Comp Test by clicking the Start Comp button.

8. The test will run and test progress will be displayed in real time in the
Comp/Cal Results area.

9. When testing is complete, the tester returns a Comp value in the Comp
Value field. (See Figure 3-3.)

LEAK RATE CALIBRATION 3-9
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FIGURE 3—2: CONFIG MODE cCOMP BY TEST
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@— TiC1 = j
\\ & Lesk Rate Calibration R
[CalFale  Seleciotep | ipti
Leak Cal ja Tee:l e - |TestDescnpuon
Calibration Option § —
[Efest  CSemores’ | Loed Tes! !
Stepd.Cal Rate Baseline =0 - 1
@ Stepd.Cal Baseline=0
Step4:.Comp Baseline =0  Calibration
Comp Value
@ Diagnostics m<_ 20.0000
Sensitivity Index Comp/Cal Ratio
6 oo oo
A see |
Edit Comp Cal Values S
Comp Value [10.0000 [~ Save As Baseline
i CalValue [ 20.0000
[" Check To Save These Values
Config  Run
1. Select Leak Rate Calibration 7. Click the Start Comp button @
2. Select Test in Calibration Option 8. Results for the graded step
3. Select a test from the list display in the Comp/Cal

Results wi
4.1 modifying Cal Rate value, select o Gormn Valus rouult

the step and enter Cal Rate

6. Select Compensation

@

Loading the test enables
5. Click Load Test the Start Comp button
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Test
progress
displays in
the Comp/
Cal Results
window

FIGURE 3—3: RUNNING COMP BY TEST

Evcctnr Leak Flow
File Setup Fun Service Tooks Window Help

[ 71>

=

The leak rate will be calibrated from & non-leaking masier part and & calibrated [ eak
Masiter. First run Comp with a non-feaking masier part then run Cal with the

& Leak Rate Calibration

Sequencer non-feaking masiter part and a calitiraled { eak Masier.
Hardware rFunction Select SelectA Test Selecta sequence
| Tict - j

Leak Cal Cal Rate Select Stey Test Description
[ 100 Test =

~Calibration Option- ‘

| @ Test " Sequence Load Test |
4L Comp / Cal Results ~Comp/Cal Select———
Step 4 Comp Value =0 = c i Start Comp
Done Comp For (null) Sinpen=aua ——
Step 5 Measure : 10.027955  Calibration Bl
|Step: 5- Done |
Step: 5- Started - €—
|| |step 4 Measure : 10.079389 Comp Value L
Diagnastics || fgyep: 4- Done e
— | |Step: 4- Started Ttivi i
Step 3 Measure : 10578876 H"S"M e %m T *'°
Step: 3- Done |
‘Edit Comp Cal Values _Save |
Comp Value [ 10.0000 [” Sawve As Baseline
L CalValue [ 200000
|MI—J ™ Check To Save These Values
Config  Run

When the test is finished, a Comp
Value displays in the Comp Value
field

The sensitivity index is calculated by:

Cal Value

——— % 1009
Sensor Span % o

Sensitivity =

For pressure decay testing, the sensitivity calculated by the tester, which is
based on span, should be at least 0.05% of full scale range of the sensor associ-
ated with this step for a high sensitivity tester (an option purchased separately),
or 0.2% of full scale range of the sensor associated with this step for a low sen-
sitivity tester. The Comp/Cal Ratio should be less than 2.0. The tester will not
show good repeatability during production if these values are outside recom-
mended ranges. See Chapter 6, Repeatability Studies, for information on im-

proving repeatability.

After running Comp, the next step is running Cal to determine a leak rate Cal

value.
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3.2.1.2 CoNFIG MODE CAL BY TEST

The procedure for running calibration using the test option is similar to the
procedure for running compensation.

After running compensation, use the following procedure to run calibration:

1.

Select Calibration in the Comp/Cal Select area. The Start Cal button is
enabled. (See Figure 3-5.)

Insert the Leak Master (or the known-leak master part) into the Leak
Master port (if applicable). This known-leak rate should match the value
entered as the Cal Rate.

Start the Cal Test by clicking the Start Cal button.

The Vector will run the test, and the test progress will be displayed in real
time in the Comp/Cal Results window.

At the conclusion of the Cal Test, test sensitivity and Comp/Cal ratio are
calculated and displayed in the Sensitivity Index and Comp/Cal Ratio
fields. (See Figure 3-5.)

message will be displayed: “Comp should be run before Cal.”
(See Figure 3-4.)

% If selecting the Cal option without running Comp (if Comp is needed), an error

FIGURE 3—4: CAL WARNING MESSAGE

Information E3

\i.) Comp Should Be Run Before Cal
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FIGURE 3—5: RUNNING CALIBRATION BY TEST

[ vector Leak Flow

1. Select
Calibration
to enable
the Start
Cal button

Service Tools Window Help

BN [ coroccorotion ————————— ]

The leak rate will be calibrated from & nom)
Masler. First run Comp with a non-leaking

Hieaking master part and a calibrated { eak
master part then run Cal with the

Sequoncar non-leaking masier part and & calibrated feak Masier.
Hardware [ Function Select Select A Test e E e
[ Tc | -I
2. Enter the = Leak Rate Calibration e T
IR e est Description
Cal Rate el — : )I = gl
i Calibration Option
| & Test " Seguence |
___ Comp/Cal Results
~Comp/Cal Sel 1
Step 4 Comp/Cal Ratio=0 | &] | o © Et: SR
Step 4 Sensitivity Index = 0 " Compens <
Step 4 Cal Value =0 — | & Calibration | Stop
Done Cal For (null) - —
4. Test gzs'ssr:d%?nu;e :10.353892 Comp Value Cal Value
progress is | Diagnostics lff loiep 5 - siarted | 10.0000 |
displayed — Step 4 Measure : 10156468 Sanatuitzindex
Step: 4- Started ~f

Config

5. Test sensitivity and Comp/Cal ratio are
calculated and displayed in the Comp
Value, Cal Value, Sensitivity Index, and
Comp/Cal Ratio fields

" Edit Comp Cal Values

Run

Comp Value [ 10.0000
CalValue [ 20.0000
[ Check To Save These Values

Savel“

[ Sawve As Basel

ne

3. Click Start Cal
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3.2.1.3 CONCLUDING CoOMP/CAL BY TEST

Once the Comp and Cal values have been determined, they can be cancelled in
order to rerun Comp and Cal, or they can be saved using one of two save
options:
» Save Comp and Cal values
Click the Save button to save the Comp and Cal values with the currently
selected test. After saving, the Repeat Comp/Cal button displays at the
bottom of the window. Click this button to rerun Comp and Cal if
necessary.

» Save Comp and Cal values with save as baseline option
Optionally, the Comp and Cal values can be saved for future reference.
Check the Save as Baseline box before clicking the Save button to save the
Comp and Cal values with the currently selected test as well as to save
them as a baseline. After saving, the Repeat Comp/Cal button displays at
the bottom of the window. Click this button to rerun Comp and Cal if
necessary.

If the new baseline values saved are not within 10% of the old baseline values,
a warning message will display, as shown in Figure 3-6.

FIGURE 3—6: WARNING MESSAGE

New Cal Rate Baseline Yalues Are Greater Than 10 % Tolerance Compared With Old Baselines For Step

! Mum 4. Continue Save?
[ |

Comp and Cal can be run again if leaks are found, or if test parameters such as
pressure or step time change. Accurate Comp and Cal values translate to
repeatable and fast production testing.

The Log can be viewed in Diagnostics. (See Section 5.2, Vector System Diag-

Comp/Cal and Cal Rate values are written to the Maintenance Log after saving.
nostic Tools)
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The Repeat
Compl/Cal but-
ton displays af-
ter Saving the
Comp/Cal val-
ues. Click Re-
peat Comp/Cal
to rerun Comp

FIGURE 3—7: CONCLUDING A TEST

[ vector Leak Flow HE |
File Setup Fun Service Tools Window Help
BN [ccoratecatbrotin
| The leak rate will be calibrated fiom & non-feaking masier part and & calibrated [ eak
S aneer Master. First run Comp with a non-leaking master parl then ron Cal with the
q non-leaking masier part and & calibrated [ eak Masier.
Hardware [ Function Select | SelectATest Select a sequence
o | Leak - Classical w/ Leak Rate Convj > I
& Leak Rate Calibration -
Leak Cal Cal Rate Select Ste Test Description
- I 10.0 t
- Calibration Option 1 e jl
© Test " Sequence Load Test |
Comp { Cal Results — [-Comp/Cal Select :
& Comy fion Start Comp
" Calibration Stop
Comp Value Cal Value
Diagnostics | 30.0000 |
Sensim ity Index Cnmi.e‘Cal Ratio
Edit Comp Cal Values Repeat Comp/Cal I OverWrite J
Comp Value ["30.0000
L CalValue [ 60.0000
[" Check To Save These Values
Config Run

and Cal

Click the OverWrite button to replace the Comp and
cal values with the baseline values in the database.
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3.2.1.4 INTERPRETING COMP/CAL BY TEST RESULTS

Divide the Comp value by the Cal value to arrive at a Comp/Cal ratio.

Comp Value

Comp/Cal Ratio =
Cal Value

The ratio should be less than 2.0.

Adequate values for leak sensitivity indices in pressure decay testing are:
* >0.05% of test pressure for high sensitivity, and
* > 0.2% of test pressure for low sensitivity.

Cal Value

Sensitivity = m x 100%

The tester may not have good repeatability if these values are outside of the
recommended ranges.

To increase the sensitivity index and improve repeatability, increase the test
time of the Test Step and rerun the compensation and calibration procedures.

To lower the Comp/Cal ratio, increase the test time of the Stabilize Step and
rerun the compensation and calibration procedures.
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3.2.1.5 EDITING COMP AND LCAL VALUES

Comp and Cal values can be edited without running a test. This feature may be

used when:

* Known good values are already available.

* The calculated values are extremely close to a more convenient number. For

example, this allows rounding off 0.9999 to 1.0.

To edit the Comp and Cal values:

1. Type the Comp and Cal values in the Comp Value and Cal Value fields in

(98]

5.

the Edit Comp Cal Values area. (See Figure 3-8.)
Enter the correct Cal Rate.
Click the Check to Save These Values checkbox.

Optionally, check the Save As Baseline box to save the values also as a
baseline.

Click Save (located above “Save As Baseline™).

The new values will be saved with the currently selected test.

FIGURE 3—8: EDITING CoOMP AND CAL VALUES

LEOK oW Lanuiauun

E calR Leak Cal Cal Rate Select Ste Test Description
nter Cal Rate O : [ 100 ||_P -
2 Calibration Oplianik Jes JI
& Test " Sequence Load Test |
Loul iz ~Comp/Cal Select——
Step 4 Comp/Cal Ratio =0 = o Start Cal
Step 4 Sensitivity Index = 0 © Comp n
Step 4 Cal Value =0 & Calibration Stap
Done Cal For (null) | —_—
Step 5 Measure : 10.353892 Comp Value Cal Value
: ; Step: & - Done
Diagnostics Step: 5- Started m
Step 4 Measure 1 10.156468 i -
Step: 4- Done Sensltmi Index ComEICuI Ratio
Step: 4 - Started Ll
— [ Edit Comp Cal Values _Save |€—— __Cancel |
Enter Comp ( : )_ CompValue | 10.0000 ™ Save As Baseline
and Cal values i CalValue | 20,0000
|.'.';'Ll " Check To Save These Values
Config Run

Click “Check to Save
these Values”

(Optional) Select
“Save as Base-

line”

@ Click “Save”

LEAK RATE CALIBRATION

VER 3.2



[Q Vector Uson iy 9 ]

3.2.1.6 CONFIG MODE COMP BY SEQQUENCE

Before starting the comp by sequence, ensure that the test part is a non-leaking
master part and that it is properly set up and fixtured. Ensure that the system
has no leaks. Once the sequence is started, air pressure will be applied.

' Undetected leaks will invalidate the results.
( ® )

Open the Leak Rate Calibration window by clicking the Leak Cal button, or
by selecting Setup/Leak Calibration from the Vector menu. Use the
following procedure to run compensation by sequence:

1. Select Leak Rate Calibration in the Function Select area.
2. Select the Sequence option in the Calibration area.

3. Access a selection of sequences to run by clicking the arrow beside the
Select A Sequence field. Click on a sequence name to select it. The
selected sequence name displays in the Select A Sequence field, the name
of the first test displays in the Test Description field, and the Start Comp
button below the field is enabled. (See Figure 3-9.)

If a calibrated leak rate has not been previously defined for the selected test
during the test setup process, the Vector will display an error message. All
tests should have a proper Cal rate value before running a sequence Comp
and Cal.
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FIGURE 3—9: RUNNING COMPENSATION BY SEQUENCE

[ vector Leak Flow

Fie Setup F

1 Service Tools Window Help

3 B[ o catbrotion
]
The leak rate will be calibrated from & non-feaking masier part and & calibrated [ eak
ShauBnGar Masler. First run Comp with a nan-leaking masiter parl then run Cal with the
q non-leaking masier part and & calirated [ eak Masier.
@ Hardware ffFunction Select | SelectATest elect a sequence
1 & Leak Rate Calibration e .
Leak Cal Cal Rtfte S_eied Stey Test Description
— . 10.0 =fTic
@ —Ci on Option— 1
C Test & Sequence ‘ | Load Sequence "
Comp / Cal Pesults ~Comp/Cal Select]——
Step 4 Comp Value =0 | ) Start Comp |
@ Done Comp For () # Compensation SAnOmE %
Step & Measure : 10.338573  Calibration Siop
Step: 5- Done L B
Step: 5 - Started Comp Val Cal Val
: ; Step 4 Measure 1 10.072176 b ey ﬁ
@)——Dezosies | lsee ¢ Done oo
Step: 4 - Started P .
Step 3 Measure : 10546372 me"s'“ Index wm (CalRatio
Step: 3- Done =l
Continue |
A
i

1. Select Leak Rate Calibration
2. Select Sequence (Calibration Option)
3. Select a sequence from the Select a

Sequence field
4. Click Load Sequence
5. Select Compensation

6. Click Start Comp

sequence

7. Click Continue to advance to
the next test in the

@ ®

4,

Select Load Sequence. The first test in the sequence will display in the
Test Description field.

In the Comp/Cal Select area (see Figure 3-2), select Compensation.

Start the Comp Test by clicking the Start Comp button. The sequence is
run and test progress displays in real time in the Comp/Cal Results area
and the tester returns a Comp value in the Comp Value field.

If Comp has already been run for a particular test, Cal can be run.

Run Comp and Cal and save to preserve the settings before clicking the
Continue button to continue to the next test in the sequence.

Clicking on the Continue button before running Comp or Cal will bypass the
test and continue to the next test.

LEAK RATE CALIBRATION

VER 3.2



[Q Vector Uson iy 9 ]

3.2.1.7 CONFIG MODE CAL BY SEQQUENCE

After running compensation, the next step is running calibration to determine a
leak rate Cal value. The procedure for running calibration is similar to the
procedure for running compensation.

After running compensation, use the following procedure to run calibration:

1. Select Calibration in the Comp/Cal Select area.

2. Insert the Leak Master (or the known-leak master part) into the Leak
Master port (if applicable).

3. Start the Cal Test by clicking the Start Cal button.

% If selecting the Cal option without running Comp (if Comp is needed), an error

message will be displayed: “Comp should be run before Cal.” (See Figure 3-4.)
The Vector runs the test and displays testing progress in real time in the Comp/
Cal Results box. At the conclusion of the Cal Test, test sensitivity and Comp/
Cal ratio are calculated and displayed in the Sensitivity Index and Comp/Cal
Ratio fields.
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FIGURE 3—10: RUNNING CALIBRATION
C vector Leak Flow HE
File Setup Run Service Tools Window Help
Test/Step I Leak Rate Calibration
The leak rate will be calibrated from & non-feaking masier part and & calibirated L eak
Sequancer Master. First run Comp with & non-feaking masier part then run Cal with the
q nan-leaking master part and & califrated { eak Master.
3. Click Function Select————————
Hardware Select A Test Select a sequence
Start Cal [ : i
, : | *|[Seq 1 Lj
& Leak Rate Calibration -
1. Select Leak Cal Cal Rate IMP Test Description
Calibration : _ 100 [[Test Zmes
[ C Test & Sequence ‘ Load Sequence
CompiCal i
P Comp / Cal Results Comb/Cal Select i
Results Step 4 Comp Value = 0 Al X Start Cal
window Done Comp Far (null) ® %mpensatlnn Ikt
g:ep SSMEDasure 10494553 @ Calibratio < Stop
Sensitivity Ml
Step: 5- Started —
Index and 5 : Step 4 Measure : 10.332377 Compivels Sl
Compl/Cal lanosie STEP- j > gona | 0.0000 |
. tep: 4 - ol :
Ratio | Step 3 Measure - 10.249031 Sensmwi Index CumE!Cnl Ratio
| Step: 3- Done L e
| Continue I
Click Continue .
to advance to '
the next testin—fmm——
the sequence [Config  Run

For pressure decay testing, the sensitivity calculated by the tester, which is

based on span, should be at least 0.05% of full scale range of the sensor associ-
ated with this step for a high sensitivity tester (an option purchased separately),
or 0.2% of full scale range of the sensor associated with this step for a low sen-

sitivity tester. The Comp/Cal Ratio should be less than 2.0. The tester will not
show good repeatability during production if these values are outside recom-
mended ranges. See Chapter 6, Repeatability Studies, for information on im-

proving repeatability.
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3.2.1.8 CONCLUDING COMP/CAL BY SEQIUENCE

Once the Comp and Cal values have been determined, they can be cancelled in
order to rerun Comp and Cal, or they can be saved using one of two save
options:

FIGURE 3-11:

Save Comp/Cal values

Click the Save button to save the Comp and Cal values with the currently
selected test. Once this option is selected, the Repeat Comp/Cal button
displays at the bottom of the window. Click this button to rerun Comp and
Cal if necessary.

Save Comp and Cal values with save as baseline option

Optionally, the Comp and Cal values can be saved for future reference.
Check the Save as Baseline box before clicking the Save button to save the
Comp and Cal values with the currently selected test as well as to save
them as a baseline. After saving, the Repeat Comp/Cal button displays at
the bottom of the window. Click this button to rerun Comp and Cal if
necessary as shown in Figure 3—12.

Comp and Cal can be run again if leaks are found, or if test parameters such

as pressure or step time change. Better Comp and Cal values translate to
repeatable and fast production testing.

CONCLUDING A TEST

G vector Leak Flow HE
File Setup fun Service Tools Window Help
e e
| The leak rate will be calibrated from & non-feaking masier part and & calibirated L eak
‘ CERIERET Master. First run Comp with & non-feaking masier part then run Cal with the
| q non-feaking masier part and a calibraled [ eak Masler.
|
: I
! Hardware Function Sele Select A Test Select a sequence
| - I ea ] -
| & Leak Rate Calibration l J E = —j
‘ lask Cal Cal Rf;eu S;:e.le!:: Step J F?§1Desm|pUDn
~Calibration Option: T | .
 Test & Sequence | Load Sequence |
! Comp / Cal Rgsults ~CompCal Select N
|=——| |Step 4 Comp/Cal Ratio=0 = X Start Cal
) | Step 4 Sensitivity Index =0 © Comp =
Click Save ‘ Step 4 Cal Value = 0 B & calisraton Slap
to save | Done Cal For (null) L il
c d | Step 5 Measure : 10883004 Comp Value Cal Value
omp an | Dieanastea | [SieP: &~ Dore [ o.0000 |
Cal values. —r—= bt ) )
| Step 4 Measure : 10.13658¢ Sensitivity Index Comp/Cal Ratio
£ ¢ Boe o0 | [ 000
| Step: 4- Started
|
[ Save As Baseline
Click the [
checkbox to T
alsosavethe  Config Run
values as a : /
baseline. Click Continue to rerun
Comp and Cal, if necessary.
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FIGURE 3—12: REPEAT CoMP AND CAL

EC vector Leak Flow EBHE
File Setup Fun Service Tools Window Help
BN [ orotecatbroion ———————— |
The leak rate will be calibirated from & nan feaking masier part and & calibrated [ eak
SEqUnteT Mastor. First run Comp with 8 non feaking master part then run Cal with the non
9 feaking master part and a calibrated [ eak Masier.
Hercware || [ Function Select SelectA Test Shloc B seanBnte
& Leak Rate Calibration | j —
Cal Rate Select Step Test Description
e ol == [ 00 [ree =lfrica
Calibration Option
| € Test + Seguence Load Sequence |
Comp / Cal Results — ~Comp/Cal Select |
& Compensation Start Comp
" Calibration ‘
Comp Value Cal Value
Disgnostics m
= -
Repeat Comp/Cal | Continue |
i
Config  Run
After saving the values of the current test, or saving the values as a
baseline, the Repeat Comp/Cal button displays. Click this button to
rerun Comp and Cal, if necessary.
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3.2.1.9 INTERPRETING COMP/CAL BY SEQQUENCE RESULTS

Divide the Comp value by the Cal value to arrive at a Comp/Cal ratio.

Comp Value

Comp/Cal Ratio =
Cal Value

The ratio should be less than 2.0.

Adequate values for leak sensitivity indices in pressure decay testing are:
* > 0.2% of test pressure for testers with standard sensitivity.

* >0.05% of test pressure for testers with the High Resolution Transducer
Converter module.

Sensitivity = % x 100%

The tester will not show good repeatability if these values are outside of the
recommended ranges.

To improve the sensitivity index, increase the test time of the Test Step and
rerun the compensation and calibration procedures.

To lower the Comp/Cal ratio, increase the test time of the Stabilize Step and
rerun the compensation and calibration procedures.
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3.2.2 CoMP AND CAL IN RuN MODE

In Run Mode, Comp and Cal can be performed using one of three options:

* Run Time Comp/Cal for Test
* Run Time Comp/Cal for Sequence
* Run Time Sequence Setup Option

3.2.2.1 RUN TIME CoOMFP/CAL

Run Time Comp and Cal for Test is performed only in the Run Mode.

Use the following procedure to perform Run Time Comp and Cal:

1. Load the desired test and select the Run Time Comp option from the Run
menu at the top of the Run screen window as shown in Figure 3—13.
The title bar will display the mode selected to run (Run Time Comp), as

shown in Figure 3—14.

FIGURE 3—13: SELECTING RUN TIME COMP

[ vector Leak Flow
Fle Sciup |Run Service Tools Window Help
[ NeR e Sequence Select
ext Cha wE
S_elect Run | T “ Sensor Values
Time Comp |~ s — ] o000 R ooo PR
from the Erev.ChiatAdi#o Process Sequence |2 and 3 Sequence xam
Run menu Run Time Comp Growp [feiGpl  mm
| un fme
Simple R Run Time SeqrSetup Test [31 eak - Classical w/ Leak WM
| Run Time Statistics Step # ==
View Comp Time{Sec) [ 0.0
WView Cal Esa‘emal ?igﬁal LD . . JTestResults
| ————  View Counts Seasel [5G S i o e |5YEp: 5 Measure = 10.760124206543 -]
View Output Set Step: 5 DeltaMeasure = 0
T PASRP e NN N NN NN NNNRNE e e - 104671773910622
HHENE o step umping Ensbled R[N NNNNNNNNNNNNNN _7_1
; Mode : Plot
Active Proc
Sequence
Sel
Click Start
to run comp —p  Start
| C']ﬂnﬂﬂl Switch Pass Counter Fail Counter
i CoO0000000 IECEEE N - cronel
12 3 4 5 6 7 8 3 10
| “ —BySmnce

| [fnnﬁg Run

Run Time Comp and Cal operations require a password level of 4 or better.
Level 5 can not access Run Time Comp and Cal.
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FIGURE 3—-14: RuN TIME cOMP

nVector Leak Flow

File Setup Run Service Tools Window Help

Next Chan. ‘ run displays in the title
Result

bar
\ T TR -
Prev Chan. Sequence I

Cennn |

2. Click the Start button located at the lower-left corner of the screen or the
Start button on the front panel. Run Time Comp will start, and the test will
run in Comp mode. At the end of the test, a message will display in the
status bar, as shown in Figure 3—15, and the new Comp value will be
automatically stored to the database.

FIGURE 3—15: MESSAGES DISPLAY IN THE STATUS BAR

[ vector Leak Flow i 2]
Fle Sctup Run Service Tools Window Help
| Next Chan Single Channel 1 : Run Time Comp N L]
: =S (’\\‘ Sensor Values
TR - % &l 1077 JEEERE 000 JERN
Press Chan. Sequence |2 and 3 Sequence ”m
iy Group [TestGp 1 é:
[~ Channel 1 Test [Zleak- Classical w/ Leak |
Simple Run e . 3: 2 Leak - Classical w/ Leak :
= = b
| 1 Il ep # |Exhaust m
Time(Sec) [6.1
it External Digital 10 Test Results
LTCU D 110
i b ! easal 4G 5n | g la s |5tep: 6 Measure = 10.7748956680238 B
T Step: 5 DetaMeasuwe =0
o L LT LT T TTTTTTTT TN it iV iy
o NFNNENEN oF{FENNENNNNNNNNNNN -
| ’ Num OF Start
ive P
| SENRITEE Error Start
| Counter
Sequence “
Sel Mo Reply For
| Start
Start No Of Check
Frames
| Channel Switch Pass Coumter  Fail Counter ]
i CO099000000 T e
 — 12 3 4 5 6 7 8 9 10
—D /1 e
|Config  Run

| ! | Comp Value is Stored

T

Messages, such as “Comp Value is Stored” or
“Cal Value is Stored,” display in the status bar
at the end of a test
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3. Deselect the Run Time Comp option.

The option must be deselected (unchecked) before selecting another option to
run. If it is not deselected, it will continue to run in Run Time Comp/Cal mode
k as selected.

Selecting the Run Time Cal option will automatically deselect the Run Time
Comp option, and vice versa.

4. Select the Run Time Cal option.

A valid Cal Rate must be pre-defined for all leak steps before running Run
Time Comp/Cal for test. The Cal Rate can not be set in Run Mode.

5. Click the Start button (at the lower-left corner of the screen) or the Start
button on the front panel. Run Time Cal will start and the test will run in
Cal mode. At the end of the test, a message will display in the status bar,
and the new Cal value will be automatically stored to the database.

6. Deselect the Run Time Cal option.

LEAK RATE CALIBRATION 3-27
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3.2.2.2 COoOMP/CAL SEQQUENCE BY SELECTION

Run Time Comp and Cal Sequence is performed only in the Run Mode.

1. Load the desired sequence and select the Run Time Comp option from the
Run menu at the top of the Run screen window as shown in Figure 3—13.
The title bar will display the mode selected to run (Run Time Comp), as
shown in Figure 3—16.

Run Time Comp and Cal operations require a password level of 4 or better.
Level 5 can not access Run Time Comp and Cal.

FIGURE 3—16: RuN TIME cOMP

File Setup Run Service Tools Window Help
gle Channel 1 : Run Time Comp € mode selected to
Next Chan. run displays in the title

‘ —_— Re‘:un bar

-

Prewv Chan. Sequence I

| — Ernaarcil

2. Click the Start button located at the lower-left corner of the screen or the
Start button on the front panel. Run Time Comp will start, and the
sequence will run in Comp mode. At the end of the sequence, a message
will display in the status bar, as shown in Figure 3—17, and the new Comp
value will be automatically stored to the database.
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FIGURE 3—17: MESSAGES DISPLAY IN THE STATUS BAR

214
File Sctup Run Service Tools Window Help
| Next Chan Single Channel 1 : Run Time Comp 5
: Result /\ ‘ Sensor Yalues
TR - - 4 &l 1077 JEEERE 000 JERN
Press Chan. Sequence |2 and 3 Sequence x*m
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Messages — Comp Value is Stored or Cal Value is Stored — display in the status bar at the end of a test

3. Deselect the Run Time Comp option.

The option must be deselected (unchecked) before selecting another option to
run. If it is not deselected, it will continue to run in Run Time Comp/Cal mode,
as selected.

Selecting the Run Time Cal option will automatically deselect the Run Time
Comp option, and vice versa.

4. Select the Run Time Cal option.

A valid Cal Rate must be pre-defined for all leak steps before running Run
Time Comp/Cal for test. The Cal Rate can not be set in Run Mode.

5. Click the Start button (at the lower-left corner of the screen) or the Start
button on the front panel. Run Time Cal will start and the sequence will run
in Cal mode. At the end of the sequence, a message will display in the
status bar, and the new Cal value will be automatically stored to the
database.

6. Deselect the Run Time Cal option.

LEAK RATE CALIBRATION 3-29
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3.2.2.3 RUN TIME SEQQUENCE SETUPFP

Select Run
Time Seq
Setup from
the Run menu

Run Time Sequence setup allows the selection of different modes (Test, Comp,

and Cal) for any specific test in the sequence.

Run Time Sequence Setup requires a password level of 4 or better. Level 5 can

not access Run Time Sequence Setup.

1. Select Run Time Seq-Setup from the Run menu. (See Figure 3—18.)
The Run Time Seq-Setup screen will display as shown in Figure 3—19.

FIGURE 3-18: RuUN TIME SEQUENCE SETUP

[ vector Leak Flow 21X
Fle Sctup |Run Service Tools Window Help
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we Proc
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Start No Of Check
(= Frames
FPass Counter Fail Counter
B NN o
N — [

2. Select any test in the grid with the mouse cursor and double-click on the
test. A pop-up, as shown in Figure 3—19, will display three options:

1. Test
2. Comp
3. Cal
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1. Select a
test and

3. Make a selection from the three options for the selected test by clicking
with the mouse cursor. Make selections for other tests, as necessary.

When using Run Time Seq-Setup, each of the tests in the sequence can be
configured differently: one in Comp, one in Cal, and one in normal (Test)

k mode.
This is a one-time setup. The selections will reset to normal mode after run-
ning the sequence.

4. Select Close after completing selections.

5. Click the Start button to run the sequence. Test progress displays in real
time in the Test Results area. (See Figure 3-2(0.) The individual test’s Run
Mode will be displayed as Comp or Cal in the Run screen’s title bar, as
shown in Figure 3—20 and Figure 3—21. The new Comp and Cal values for

the test will be stored to the database.

Alternate views of test progress are available by selecting the Multi Chan
button, the Simple Run button, or the Active Proc button. (See Figure 3—
20 and Figure 3-21.)

FIGURE 3—19: RuN TIME SEQ-SETUP SCREEN

double-
click it

2.Choose —1

Test, Comp,
or Cal from
the pop-up

menu

3. When
finished
making
selections,
click Close
to return to
the default

screen —
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Click to
access the
Simple Run

view ————p Simple Run

Test Results
window

If Run Time Comp or Run Time Cal is selected from the menu, the Seq-Setup
option is disabled.

The Run Time Comp or the Run Time Cal option will override any defined Run
Time Seq-Setup options.

FIGURE 3—20: SEQ-SETUP RESULTS
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FIGURE 3—21: ALTERNATE VIEW: MULTI-CHANNEL WINDOW
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TESTING

4.1 DETERMINING THE CURRENT MODE

The Vector operates in two modes: Configuration and Run. Testing is
accomplished while in Run mode. Vector’s current mode is determined using

either of two methods:

* Look at the toggle switch at the bottom-left corner of the main Vector
window as shown in Figure 4—1. If the switch is not visible, the
administrator has configured the Vector to hide it.

+ Verify the key in the key interlock on the Operator Interface Panel (OIP)
turned to the Run Mode position (this is the the vertical position), as shown

in Figure 4-2.

This chapter focuses on operations performed in the Run mode. Operations in
Config mode are usually performed by the System Administrator or privileged

operators.

FIGURE 4—1

: MODE TOGGLE SWITCH

Cvector Leak Flow 2 x|
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I Test and Timer Setup O
=g Cument Test Feport | channel  PreSet Test Select
[Base Recall |1 =] | =
Rename | Delete | Co Save | TestEDO
Sequencer &IW Py | |
Test | OuickEdit |
Hardwars Add | Delete |
Test Settings | Step Seftings | Step Math | Export Data | Comp{Cal |
leakCal Accept/Reject ] Limits 1 | Spike 1 ! End Limits | Loop Control | Valve Outputs | Summa:y]
Accept Reject Sensors Sensor Units
1[M00454-Type K. 0-30 psig{30] | ~ 1 7] | pRnsertnts
2|"" MNone ** :]
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The toggle switch shows the current mode
(if enabled)
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FIGURE 4—2: USING THE KEY INTERLOCK

To change from Configuration Mode to Run Mode
using the key interlock, insert the key into the key
interlock and turn it clockwise from the horizontal
position to the vertical position, as shown

4-=2 VECTOR OFPERATOR’S MANUAL
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The Sequence/Test Select Form window opens by default when the mode is
switched from Configuration to Run. This window, shown in Figure 4-3, is
used for selecting and loading tests and sequences, for setting run time display
and run time data logging options, and for entering pass through text.

FIGURE 4—-3: SEQUENCE/TEST SELECT FORM WINDOW

2
File Sctup Run Service Tools Window Help
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~Run Time Data Logging Options Pass Through Text
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Next List [~ Enable Data Samples Log |
™ Create ALD Input File
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4.2 SETTING TEST OPTIONS

Before running tests or sequences in the Run Mode, the operator must
configure several options in the Sequence/Test Select Form window,
including:

» Selecting and loading a sequence or test

+ Setting run time data logging options

+ Setting run time display options

» Recording pass through text

4.2.1 SELECTING AND LOADING A SERQUENCE OR TEST

The first task to complete in the Sequence/Test Select Form window is to select
a sequence or test in the Run What? area.

SELECTING AND LOADING A SEGUENCE

Use the following procedure (shown in Figure 4—4) to select and load a
sequence:

1. Select Load/Run Sequence in the Run What? area.
2. Select a sequence for the Sequence Select field.

Items on the Sequence Select menu are configured during the Sequence Con-
figuration process. Sequences must be completely configured before running.
See Chapter 3, Leak Rate Calibration, for details on sequence set up.

3. Once all sequence options have been set, click the Load button to load the
selected sequence.

Do not click the Load button until all sequence options (data logging, display,
and pass through text) have been set. Clicking the Load button automatically
opens the Single Channel window. If all test options have not been set, it will be
necessary to navigate back to the Sequence/Test Select Form window to com-
plete test option set up.

g-4 VECTOR OFPERATOR’S MANUAL
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FIGURE 4—4: SELECTING AND LOADING A SEQUENCE
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SELECTING AND LOADING A TEST
Use the following procedure (shown in Figure 4-5) to select and load a test:

1. Select Load/Run Test.
2. Select a test for the Test Select field.

Items on the Test Select menu are configured during the Test Configuration
process. Tests must be completely configured before running. See Chapter 6,
Test Configuration, for details on test set up.

3. Clicking in the Auto Run checkbox enables the autorun feature and results
in the display of two additional fields: Time Delay, and Num of Trials.

The autorun feature is typically used to run a series of tests under controlled
conditions in order to verify the repeatability of the tester and its pneumatics.

TESTING 4-5
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4. To configure a delay period between each test, enter values for hours,
minutes, and seconds in the Time Delay field.

5. To configure the number of times the test will be run, enter a value in the
Num of Trials field. Once started, the tester will then run the number of
tests indicated in the Num of Trials field, pausing between each test for the
length of time indicated in the Time Delay field.

6. Once all test options have been set, click the Load button to load the
selected test. The Single Channel window opens automatically. (See
Section 4.3, Running a Test or Sequence, for information on running the
selected test.)

pass through text) have been set. Clicking the Load button automatically
opens the Single Channel window. If all test options have not been set, it will
be necessary to navigate back to the Sequence/Test Select Form window to
complete test option set up.

k Do not click the Load button until all test options (data logging, display, and

4-6 VECTOR OFPERATOR’S MANUAL
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FIGURE 4—5: SELECTING AND LOADING A TEST

1. Select Load/Run Test 4. Enter hours, minutes, and seconds
2. Select a test and click Set
3. Click to enable autorun 5. Enter a number

6. Click Load
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4.2.2 SETTING RUN TIME DATA LOGGING OPTIONS

Data logging options determine how test data is saved and retrieved for later
use. These options are set in the Run Time Data Logging Options area in the
Sequence/Test Select Form window. (See Figure 4-6.)

Logging options affect two categories of information: test results and data
samples. When Enable Test Results Log is selected, data logging occurs at the
test level, meaning that testing results can be stored and retrieved by test.
When Enable Data Samples Log is selected, data logging occurs at the
sample level, which means that testing results can be stored and retrieved by
data sample. This makes sensor values available from every sample point in a
test. Once the data logging options are set and testing data has been collected
and saved, logged data can be retrieved via the File menu. (See Chapter 6,
Repeatability Studies, for detailed information on data logging and retrieval.)

TESTING
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The Enable Test Results Log and Enable Data Samples Log options can be
selected simultaneously.

Test result data is saved to Vector\log in a default format (.log) with a time
stamp listing the current month, day, and year, along with the channel from
which the data was collected. For example, test result data collected from
Channel 1 on May 29, 2004 would be saved as May292004 Chl.log.

Sample data is saved (in the .log file format) to Vector\log in a slightly different
data format than test result data. In addition to channel information, the default
sample data nomenclature reflects the hour, minute, and second the data was
collected. Sample data collected from Channel 1 on May 29, 2004 would be
saved by default as SampleData2 32 24PM _Chl.log. Unlike test result data,
sample data can be renamed and saved by the operator under another file name.

See Chapter 6, Repeatability Studies, for detailed information on file
formatting.

nel window, if necessary. To view the options, right-click anywhere in the win-

Data logging options can be selected and altered from within the Single Chan-
dow to display an option menu. Click on any menu item to select or deselect it.

VECTOR OFPERATOR’S MANUAL
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Click to enable
test-level

logging

Click to enable
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CH2FAT
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Use the following procedure (shown in Figure 4—6) to enable run time data
logging:

1. To enable test-level logging, click the Enable Test Results Log checkbox.

2. To enable sample-level logging, click the Enable Data Samples Log
checkbox.

FIGURE 4—6: SETTING RUN TIME DATA LOGGING OPTIONS

[ vector Leak Flow 2x|
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~Run Time Display Option
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4.2.3 SETTING RUN TIME DISPLAY OPTIONS

Run time display options determine how test data is displayed in the Single
Channel window. Display options are set in the Run Time Display Options
area in the Sequence/Test Select Form window. (See Figure 4-7.)

Run time display options allow the operator to display test results in two
formats: test result and test sample. When selected, the Test Result Display
option shows results for each test in the Test Results box in the Single
Channel window, along with the final measurement value. Using this display
format, it is possible to scroll back to view results from the previous 100 tests.
The Test Sample Display option presents actual sensor values for every
sample point within a test in the Test Samples box in the Single Channel
window.

Use the following procedure to configure run time display options:

1. To enable test result-level displays, click the Test Result Display checkbox.

2. To enable sample result-level displays, click the Test Sample Display
checkbox.

The Test Result Display and Test Sample Display options can be selected
simultaneously.

or altered from within the Single Channel window, if necessary. Right-click
anywhere in the window to display a menu of options. Then click an item to

% Test options such as data logging or setting run time display can be selected
select or deselect it.
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FIGURE 4—7: CONFIGURING RUN TIME DISPLAY OPTIONS
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4.2.4 RECORDING PAsSs THROUGH TEXT

Pass through text can include any information the operator might want to
include in the log file. The text is recorded in the Sequence/Test Select Form
window in the five fields that comprise the Pass Through Text area. (See
Figure 4-8.) Text entered here displays in data sample log files and in printed
files. See Chapter 6, Repeatability Studies, for detailed information on log file
formatting.

To record pass through text, simply type it into the fields provided in the Pass
Through Text area. The text is saved automatically when the test or sequence

is loaded. Note that if the Bar Code option i

s installed and enabled to record

pass-through text, those values may override entries in this window. A note
stating “Bar Code Can Override Text” is displayed if this possibility exists.

FIGURE 4—8: PASS THROUGH TEXT
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4.3 RUNNING A TEST OR SEQUENCE

Run Mode functions occur in one of the following five windows:

Single Channel

Simple Run

Active Process
Multi Channel
Statistics

X

If using an external keyboard, the NUM LOCK key must be OFF while in Run

Mode to ensure the correct operation of the Reject lamp.
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4.3.1 THE SINGLE CHANNEL WINDOW
The Single Channel window is accessible either by clicking the Single Chan
option key or by selecting Single Channel from the Run menu. This window
also opens automatically once a test or a sequence is selected and loaded
successfully.
NAVIGATING THE SINGLE CHANNEL WINDOW
Right-clicking in the Single Channel window invokes a shortcut menu the
operator can use to perform several tasks. The menu is shown in Figure 49,
and its selections are described in 7able 4—1.
FIGURE 4—9: SINGLE CHANNEL WINDOW SHORTCUT MENU
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Print L3 x5
Quick View e
Active Proc Review Auto Comp
+ T | + t Reset Pass/Fail Counts
Sequence @ | | I I v Display Pass/Fail Counts By Channel
Sel :
Start _
c)
Channel Switch Pass Counter  Fail Counter
i T00000000 [0 B 0 [
12 3 4 5 6 7 8 9 10
|Config Run
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TABLE 4—1: SHORTCUT MENU SELECTIONS: SINGLE CHANNEL

SHORTCUT
MENU ITEM

RESULT

Counts By Sequence

ResultLog Enables the results log. This selection is enabled by default. The results
log can also be enabled in the Sequence/Test Select window in the Run
Time Data Logging Options area.

SampleLog Enables the data sample log. The sample log can also be enabled in the
Sequence/Test Select window in the Run Time Data Logging Options
area.

ResultDisplay Enables test results to display in the Test Results area. This selection is
enabled by default. Test results display can also be enabled in the
Sequence/Test Select window in the Run Time Data Display Options
area.

SampleDisplay Enables sample results to display in the Test Samples area, which takes
the place of the pass and fail counters at the bottom of the Single
Channel window. Sample results display can also be enabled in the
Sequence/Test Select window in the Run Time Data Display Options
area.

X-1-X-6 Enables display of the selected sensor's values graphically and in the
Sensor Values field. To display values for sensors that do not display by
default, select a sensor in the popup window by clicking on it.

Delta Enables display of delta (or tare) values, which show changes in
measurement from the beginning to the end of a step.
Test Properties Opens the Test Properties window, where test properties are displayed,
at the conclusion of a test.

ALD Graph Adds the Advanced Leak Detection step to the graph (if the Advanced
Leak Detector is enabled on the tester).

Print Graph Opens the Print dialog.

Reset Pass/Fail Resets the pass and fail counters (for channel and sequence).
Counts
Change Graph Enables changes to be made to the graph’s X axis minimum and X axis
Properties maximum.
Modbus Review Opens a window to allow monitoring the registers. This function is
only visible on Vectors that are so equipped starting with software
version 3.6.
Display Pass/Fail | Enables pass and fail counters to display by channel unless the
Counts By Channel | SampleDisplay option is selected.
Display Pass/Fail | Enables pass and fail counters to display by sequence unless the

SampleDisplay option is selected.

TESTING
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Use the following procedure to run a sequence or test in the Single Channel
window:

1. Click the Start button to begin running a test or a sequence.

Test options such as data logging or setting run time display can be selected
or altered from within the Single Channel window, if necessary, before running

a sequence or test. Right-click anywhere in the window to display a menu of
options.

2. To view activity on another channel, click the corresponding channel/LED
indicator button in the lower-left portion of the window. Each of these LED

indicator buttons corresponds to a channel. A ten-channel tester is shown in
Figure 4-10.

FIGURE 4—10: RUNNING A TEST IN THE SINGLE CHANNEL WINDOW
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1. Click to 2. Click an LED indicator to view activity on
start a test other channels. Each indicator represents a
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4.3.2 MONITORING PROGRESS IN THE SINGLE CHANNEL WINDOW

While a test is running, progress displays in the Single Channel window in a
variety of fields. Progress information falls into three categories:

» Tester status

» Data on the currently loaded test or sequence

» Test or sequence results

VIEWING TESTER STATUS INFORMATION IN THE SINGLE
CHANNEL WINDOW

Tester status information, shown in Figure 411, is displayed in the Single
Channel window in the following areas:

1. LED indicators at the top-left of the window display tester status on the
active channel.
+ St: Indicates that a start command has been received by the tester
* Sp: Indicates that a stop command has been received by the tester
* R: Indicates that the tester is ready

2. Inthe LTCU Digital 10 area, LED indicators on the input line indicate that

a command for a step terminate event has been received.
3. Also in the LTCU Digital 10 area, LED indicators on the output line

indicate that a digital output has occurred as configured in the EDO Setup
window.

the Single Channel window. Therefore, the indicators should not be relied

The tester’s hardware outpaces the lighting of the LED indicators displayed in
upon for timing or measurement purposes

4. On the External Digital 10 area’s input line, the display is divided into

seven separate display areas, each of which is configured during the EDI
setup process. (See Section 8.2.5, Assigning Unique Sequence ID Numbers,
for detailed information on EDI configuration.) The input line’s display
includes these elements:

* LED indictors in the Seq Sel segment of the line appear lighted when a
sequence select EDI input command is received

* LED indictors in the S/G Start segment of the line appear lighted when
a group select EDI input command is received

* LED indictors in the Ch Start segment of the line appear lighted when
a channel select EDI input command is received

TESTING
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* The LED indicator in the R segment of the line is illuminated when a
reset command is received

* The LED indicator in the A segment of the line is illuminated when an
abort command is received

* LED indicators in the two X segments of the line are not currently
allocated

5. On the External Digital 10 area’s output line, the Master Ready LED
indicator lights green to indicate that the tester is ready to receive an input
via the I/O card. See Chapter 6, Test Configuration, for detailed
information on test and step EDO configuration, and Chapter 3, Leak Rate
Calibration, for detailed information on sequence and group EDO
configuration.

6. Also on the External Digital 10 area’s output line, the Master A/R LED
indicator lights red when a reject is received.

The output line displays in the Single Channel window’s External Digital 10
area only if an external I/O card has been purchased and installed.
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FIGURE 4—1 1: TESTER STATUS INFORMATION
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VIEWING TEST OR SEQUENCE INFORMATION IN THE SINGLE

CHANNEL WINDOW

Data on the currently loaded test or sequence displays in several areas in the
Single Channel window during a test or sequence. Displayed details, shown in
Figure 4—12, include:

NNk W=

The Sequence field indicates which sequence is currently running.

The Group field indicates which group is currently running.

The Test field indicates which test is currently running.

The Step # field displays the current step.

The Time (Sec) field displays elapsed time in 0.1-second intervals.

The Sensor Values field displays sensor measurements in real time.

Test progress displays in the Test Results box in real time during testing.
Arrows beside the box make it possible to scroll forward and backward
through test result notes.

Test progress is plotted graphically in real time in the bottom portion of the
Single Channel window while a test or sequence runs.
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9. LED indicators at the bottom-left corner of the window specify on which
channel the test is running. These indicators also act as switch buttons.
Clicking on a button displays data from the corresponding channel. To
view activity on another channel, click the corresponding channel/LED
indicator button in the lower-left portion of the window. Each of these LED
indicator buttons corresponds to a channel. A ten-channel tester is shown in
Figure 4—12.

10.

The pass and fail counters at the bottom of the window keep running totals

of accepts and rejects in real time during testing. The top two fields show
pass and fail counts by sequence. The bottom two fields show pass and fail
counts for all channels and all groups.

FIGURE 4—12:. TEST OR SEQUENCE INFORMATION
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VIEWING TEST OR SEGUENCE RESULTS IN THE SINGLE

CHANNEL WINDOW

At the end of a test or sequence, results are displayed in the Single Channel
window until another test or sequence is loaded. (See Figure 4—13.) Results are
displayed in the following areas:

1.
2.

Final test results are displayed in the Test Results field.

Diamond-shaped LED indicators at the top, center of the window provide
graphical results information. A lighted green LED indicator signals an
accept, while a lighted red LED indicator signals a reject.

LED indicators beside the Sequence box light green in the A column to
indicate that a sequence has received a value of accept, or red in the R
column to indicate a reject.

LED indicators beside the Group box light green in the A column to
indicate that a group has received a value of accept, or red in the R column
to indicate a reject.

LED indicators beside the Test box light green in the A column to indicate
that a test has received a value of accept, or red in the R column to indicate
a reject.

LED indicators beside the Step field light green in the A column to indicate
that a step has achieved a value of accept, or red in the R column to
indicate a reject.

At the end of a test or sequence, the Sensor Values field displays final
sensor measurements. To view delta (or tare) values representing the
change from the first value in a step to the current value, right-click in the
window and select Delta from the pop-up menu.

Final test results display in the Test Results box. Arrows beside the box
make it possible to scroll forward and backward through test result notes.
The pass counter displays a final total of accepts, and the fail counter
displays a final total of rejects for each channel and sequence.
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FIGURE 4—13: TEST AND SERQUENCE RESULTS
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4.3.3 THE SIMPLE RUN WINDOW

S

The Simple Run window, shown in Figure 4—14 and Figure 4—15, is
accessible either by clicking the Simple Run option key, or by selecting
Simple from the Run menu on the tool bar. The Simple Run window displays
the following information:

Large indicator for accept (green) and reject (red) results.

Test name.

Step name.

Running time indicator (stops when result is achieved).

Numerical test result.

Sensor ID.

LED indicators at the bottom-left corner of the window specify on which
channel a test is running. These indicators also act as switch buttons. To
view activity on another channel, click the corresponding channel/LED
indicator button in the lower-left portion of the window. Each of these LED

indicator buttons corresponds to a channel. A ten-channel tester is shown in
Figure 4—14 and Figure 4—15.

8. Text test result.

Nk W=

FIGURE 4—14: A FAIL RESULT IN THE SIMPLE RUN WINDOW
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FIGURE 4—15: A PASS RESULT IN THE SIMPLE RUN WINDOW
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4.3.4 THE ACTIVE PROCESS RUN SCREENS

The Active Process screens represent hardware layout and pneumatic
configurations of the test in graphical format. Current system configurations
are read, and visualizations of test processes are displayed in the active process
screens as they occur.

Active Process display is not a standard software feature. This option must be
purchased and enabled in order to configure and use it.

There are four active process windows:

Standard Pressure Decay (see Figure 4—16)

Standard Flow Test (see Figure 4—17)

Standard Pressure Decay with Fast Fill (see Figure 4-18)
Standard Flow with Fast Fill (see Figure 4-19)

Selection of the appropriate process type for display in active process win-
dows is made during test configuration. See Section 6.2.5, Configuring a Test,
for instructions on selecting a process type.

Customized active process windows can be developed at the factory to repre-
sent the individualized hardware layout and pneumatic configuration of any
tester.
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The Standard Pressure Decay active process window, shown in Figure 4—16,
displays the following information:

1.
2.

(98]

A e A

Results are displayed in the Test Measure Result field.

The Process Control box displays test pressure based on a regulator
reading. If the regulator is manual, the window displays the pressure value
input. If the regulator is electronic, the commanded pressure is displayed.

Valve indicators show which valves are being utilized at a particular
moment. These indicators follow the protocol of red for off and green for on.

The Sensor 1 box provides sensor readings in real time from sensor 1.

The name of the current test.

Pass/Fail LED indicators display test results graphically at the end of a test.
Sensor reading at the conclusion of a test.

Tester status indication.

LED indicators at the bottom-left corner of the window specify on which
channel a test is running. These indicators also act as switch buttons.
Clicking on a button displays data from the corresponding channel.

FIGURE 4—16: STANDARD PRESSURE DECAY WINDOW
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The Standard Flow Test active process window, shown in Figure 4—17,
displays the following information:

1.
2.

ed

A e A

Results are displayed in the Test Measure Result field.

The Process Control box displays test pressure based on a regulator
reading. If the regulator is manual, the window displays the pressure value
input. If the regulator is electronic, the commanded pressure is displayed.

Valve indicators show which valves are being utilized at a particular
moment. These indicators follow the protocol of red for off and green for on.

The Sensor 1 box provides sensor readings in real time from sensor 1.
The Sensor 2 box provides sensor readings in real time from sensor 2.

The name of the current test.

Pass/Fail LED indicators display test results graphically at the end of a test.
Sensor reading at the conclusion of a test.

Tester status indication.

. LED indicators at the bottom-left corner of the window specify on which

channel a test is running. These indicators also act as switch buttons.
Clicking on a button displays data from the corresponding channel.

FIGURE 4—177: STANDARD FLOW TEST WINDOW
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The Standard Pressure Decay with Fast Fill active process window, shown in
Figure 4—18, displays the following information:

1.

A e A

Results are displayed in the Test Measure Result field.

The Process Control box displays test pressure based on a regulator
reading. If the regulator is manual, the window displays the pressure value
input. If the regulator is electronic, the commanded pressure is displayed.

Valve indicators show which valves are being utilized at a particular
moment. These indicators follow the protocol of red for off and green for on.

The Sensor 1 box provides sensor readings in real time from sensor 1.

The name of the current test.

Pass/Fail LED indicators display test results graphically at the end of a test.
Sensor reading at the conclusion of a test.

Tester status indication.

LED indicators at the bottom-left corner of the window specify on which
channel a test is running. These indicators also act as switch buttons.
Clicking on a button displays data from the corresponding channel.

FIGURE 4—18: STANDARD PRESSURE DECAY WITH FAST FiILL
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The Standard Flow with Fast Fill active process window, shown in Figure 4—
19, displays the following information:

1. Results are displayed in the Test Measure Result field.

2. The Process Control box displays test pressure based on a regulator
reading. If the regulator is manual, the window displays the pressure value
input. If the regulator is electronic, the commanded pressure is displayed.

3. Valve indicators show which valves are being utilized at a particular
moment. These indicators follow the protocol of red for off and green for
on.

The Sensor 1 box provides sensor readings in real time from sensor 1.

The Sensor 2 box provides sensor readings in real time from sensor 2.

The name of the current test.

Pass/Fail LED indicators display test results graphically at the end of a test.
Sensor reading at the conclusion of a test.

Tester status indication.

10. LED indicators at the bottom-left corner of the window specify on which
channel a test is running. These indicators also act as switch buttons.
Clicking on a button displays data from the corresponding channel.

A N A

FIGURE 4—19: STANDARD FLOW WITH FAST FILL
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4.3.5 THE MuUuLTI CHANNEL RUN WINDOW

The Multi Channel Run window (shown in Figure 4—20) simultaneously
displays testing progress and results in the Run Mode for each channel in use.
The window displays the following information:

1.

N

Pass/Fail LED indicators show test results graphically at the end of a test.
The green indicator represents an accept and the red represents a reject.

Tester status displays graphically.
Test name.
Test result.
Sensor ID.

FIGURE 4—20: MuULTI CHANNEL RUN WINDOW
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4.3.6 THE STATISTICS WINDOW

The Statistics window can be configured to display statistical data from tests
run previously and real-time data from tests running currently. Displayed data
options include X-bars, ranges, upper and lower controls, and histograms.

The Statistics feature is not a standard software feature. This option must
have been purchased and enabled in order to use the window.

To access the window, sclect Statistics from the Tools menu. The Statistics
window opens. The following seven tabs are displayed:

* Setup

* View Data
e Data CPK
e Bin

* X-Bar/R-Chart
* Histogram
e Current Program Summary

SETUP TAB

The Setup tab displays by default when the Statistics window opens. (See
Figure 4-21.) It is used to identify the channel, test, and step for which data
will be displayed. Information entered in this tab dictates what information is
displayed under the other six Statistics window tabs. Use the following
procedure to enter information in the Setup tab:

1. Click the selector arrow beside the Channel field to view channels
available for selection. Select a channel from the menu.

2. Click the selector arrow beside the Test field to view tests available for
selection. Select a test from the menu.

3. Click the selector arrow beside the Step field to view steps available for
selection. Select a step from the menu.

4. Select a sensor.

5. Inthe Test Status area, indicate whether data will be displayed for accepts,
rejects, or both.

6. To clear previously displayed data, click the Reset Statistics button.
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FIGURE 4—21: THE STATISTICS WINDOW AND SETUP TAB
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VIEw DATA TAB

Once the required information is supplied under the Setup tab, the View Data

tab displays measured values for the selected step. (See Figure 4-22.) Click the
Update button to refresh the display.

FIGURE 4—-22: VIEW DATA MEASURED VALUES
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DAaTA CPK TAB

The Data CPK tab displays repeatability and accuracy tolerance factor data in
a graphical format. (See Figure 4-23.) The graph plots the number of times an
acceptable result was achieved during a test.

FIGURE 4—-23: DATA CPK TAB
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Clicking the Edit button permits the operator to redefine the graph axes and CPK
specification limits in the Edit Data CPK dialog. (See Figure 4-24.)
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FIGURE 4—-24: EDIT DATA CPK DIALOG
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Clicking the Auto button in the Edit Data CPK dialog automatically sizes the
table by adjusting the upper and lower limits of the Y-axis based on the spread
of data.
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BIN TAB

The bar graph under the Bin tab represents statistical data in a simplified
histogram. (See Figure 4-25.) Data points represent “bins” into which

statistical

data from tests are classified. The percentage value represents the

percentage of all data falling into a bin.

FIGURE 4—25: BIN TAB STATISTICAL DATA
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Clicking the Edit button in the bottom-right corner of the Bin tab opens the Edit
Bin dialog (shown in Figure 4-26).

VECTOR OPERATOR’S MANUAL



4 VVector

Uson

Thinking,
Inside the Box

the operator can alter the following parameters in the Edit Bin dialog:

* Type: Select a distribution type, Uniform Distribution or Custom.

* Increment Size: Check Fixed Increment and enter an increment size.

* Min. Limit: If Custom has been selected as the distribution type, enter a

minimum limit.

* Y-Axis Upper Limit: Enter a Y-axis upper limit.

Clicking the Auto button sets up the best case for data as it is returned.

FIGURE 4—26: EDIT BIN DIALOG
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X-BAR/R-CHART TAB

In the X-Bar/R-Chart tab, the X-Bar shows an average of averages. (See
Figure 4-27.) The R-Bar shows the range between the averages.

FIGURE 4—27: X-BAR/R-CHART TAB
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Clicking the Edit button in the bottom-right corner of the X-Bar/R-Chart tab
opens the Edit X-Bar/R-Chart dialog, shown in Figure 4-28.
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The operator can alter the following parameters in the X-Bar/R-Chart dialog:

* Sample Size
* Control Limits
e User-Defined Averages

Clicking the Auto button adjusts all of the limits and averages based on the
operator-defined sample size.

FIGURE 4—28: EDIT X-BAR R-CHART DIALOG
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HIsTOGRAM TAB

The Histogram tab shows a standard Bell curve of test results. (See Figure 4-29.)

FIGURE 4—29: HISTOGRAM TAB SHOWING BELL CURVE
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Clicking the Edit button in the bottom-right corner of the Histogram tab
opens the Edit Histogram dialog, shown in Figure 4-30.
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The operator can modify the following parameters in the Edit Histogram
dialog:

* X-Acxis limits Sigma +/-

* Y-Axis upper limit

Clicking the Auto button in the Edit Histogram dialog adjusts the Y-axis
maximum limit automatically.

FIGURE 4—30: THE EDIT HISTOGRAM DIALOG
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CURRENT PROGRAM SUMMARY TAB

The Current Program Summary tab (shown in Figure 4-31) displays a
variety of summary statistical information for the currently selected test.
Statistics include the number of tests run, mean, standard deviation, maximum
and minimum values recorded, population, number of accepts, and number of

rejects.
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FIGURE 4—31: CURRENT PROGRAM SUMMARY WINDOW
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DIAGNOSTICS AND LEAK
TESTER TROUBLESHOOTING

5.1 WHAT TO po BEFORE CALLING FOR HELP

With any leak-testing system, technical problems can affect the reliable
operation of the tester.

Many such problems are pneumatic- or fixture-related, and often these
problems are easily diagnosed and corrected.

% Before contacting Uson Service, read this chapter carefully.

Assistance from Uson is available for leak-testing problems. Experience has
proven that many problems can easily be solved by following a systematic and
disciplined troubleshooting procedure. Before calling Uson, follow the
procedures described in Section 5.2, Vector System Diagnostic Tools, and
Section 5.3, Leak Tester Troubleshooting.
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5.2 VECTOR SYSTEM DIAGNOSTIC TOOLS

To access the Vector's built-in diagnostic tools, click the Diagnostics option
key on the left edge of the main Vector Leak Flow window, or select
Diagnostics from the Service menu. The Tester Diagnostics window opens.
This window contains eight tabs, each corresponding to a separate window
displaying a diagnostic tool or tools. The windows are:

e Active Alarms

* Alarm History

* Alarm Types

 FMEA
* Maintenance History
*  Manual Mode

« OIP

Test

* System Info

FIGURE

The Vector's diagnostic tools are accessible only in the Configure Mode.

5—1: DIAGNOSTICS WINDOW

[ vector Leak Flow

Flle Setup  Rum

Service Tools ‘Window Help

2lx|

Add FMEA

Close
Back

Mext

oo

Tester Diagnostics
Maintenance History I Femote Access | Manual Mode ] System Info
AlarmTypes Active Alarms | Alarm History
Select Symptom Failure Cause[s] Solution(s]

Bad Parts Being Accepted/Excessive reje
Excessive Number of Rejects, Downtime

Test Station Inoperative

Error Codes while spanning(mare time / ze
Error Codes while spanning(Exceeds 120
Test data is within limits but wide variation
Some good parts being rejected.

All parts reject

Non-repeatable test results

Tester inoperative station down
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5.2.1 FMEA

The Vector's diagnostic tools include Failure Mode and Effects Analysis
(FMEA).

The FMEA tab in the Tester Diagnostics window displays symptoms, possible
failure cause(s), and potential solutions. It is divided into three primary areas:

* Select Symptom: The Select Symptom area displays a list of tester
symptoms.

* Failure Cause(s): The Failure Cause area displays a list of possible failure
causes associated with the selected symptom.

* Solution(s): The Solution area displays a list of possible solutions for the
symptom that is selected.

To view failure causes and solutions for a symptom, use the mouse pointer to
click a symptom in the Select Symptom area. Probable causes will then
display in the Failure Causes area, and suggested fixes will display in the
Solution area. (See Figure 5—2.) The up and down arrow keys can be used to
scroll through the list of symptoms and associated failure causes and solutions.

the FMEA window is intended to represent a full FMEA document. The infor-
mation presented by Uson on this topic is a condensed version intended to

k Neither the information in this manual nor the information displayed online in
help users understand probable causes for alarms.

DIAGNOSTICS AND LEAK TESTER TROUBLESHOOTING 5-3
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FIGURE 5—-2: FMEA TAB
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5.2.2 MAINTENANCE HISTORY

The Maintenance History tab (shown in Figure 5-3) displays maintenance
information and provides an area for the operator to update records when a
maintenance task is performed. When the operator accesses the window,
previously recorded maintenance information displays automatically in the
Maintenance Log list.

To add new information to the log:

Click inside the Enter Maintenance Description area. The current day's

date and the current time appear automatically in the Select Date and

Select
2.
3.

Time boxes.

Enter maintenance information as desired.
Click the Save button at the top-left edge of the window.

FIGURE 5—3: TESTER DIAGNOSTICS WINDOW: MAINTENANCE HISTORY

TAB

[ vector Leak Flow

2lx|

File Setup Run Service Tools Window Help
| Di ti
Save button —p g, ot
Tester Diagnostics
v i AlarmTypes | FMEA I Active Alarms | Alarm History
: : Maintenance Histary | Remote Access | Manual Mode | System Info
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the = 11/11/2004 8:13:48 AM No LTCUs
H ose 11/11/2004 B:15:12 AM Added on channel 1 45843-Vacuum - -15 psig-[1] | ~1
M_amtenance 11/11/2004 8:15:18 AM Added on channel 1 39700-Electronic 0-30 psig-[12] |
History log 11/11/2004 8:16:31 AM Vector Stopped
Back 11/11/2004 8:19:38 AM Vector Started
11/11/2004 8:19:40 AM Hardware with no Dongle. Force To Demo Mode
11/11/2004 8:19:46 AM Vector Version: 3.5.2.0
Nexi 11/11/2004 8:19:46 AM Mo LTCUs
L 11/11/2004 8:20:08 AM Demo Mode is selected on the Main Menu. Force To Demo Mode
11/11/2004 8:21:18 AM Demo Mode is selected on the Main Menu. Force To Demo Mode
11/11/2004 8:23:12 AM Demo Mode is selected on the Main Menu. Force To Demo Mode
11/11/2004 B8:24:11 AM Saved Channel 1 Test 1 Press Decay 1 -
< | ;I_l
Enter Mai e Description
= |
g 4 _'l_I
! Selert Date Select Time
[ | [@Ppows =] [sasieam =
Config  Run

Click inside the Enter Maintenance Description area to add

notes and update maintenance records
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5.2.3 CHECKING SYSTEM HARDWARE USING MANUAL MODE

The Lamps
section is
used to
check the
Accept and
Reject LED
indicators

The External
Digital 1/0
section is
used to
check the 16
digitalinputs
outputs

The Manual Mode tab is divided into areas for checking the External Digital
I/O card and the LTCU 1/O card. External Digital I/O diagnostics are designed
to diagnose problems with the accept and reject LED indicators, 16 digital
inputs, and 16 digital outputs. LTCU I/O diagnostics are used to diagnose
problems with four digital inputs, eight valve outputs, and six analog ports.

CHECKING ACCERPT AND REJECT LED INDICATORS

To determine whether the accept and reject LED indicators on the Operator
Interface Panel are functioning properly, click the Accept and Reject buttons
in the top-left corner of the Manual Mode tab. The LED indicators should
light briefly on the Operator Interface Panel. To turn off the lamps, click the
Clear button. (See Figure 5—4.)

FIGURE 5—4: THE MANUAL MODE TAB

[ vector Leak Flow B

Fle Setup Fun Service Tooks Window Help
I Diagnostics
4| Tester Diagnostics
AlarmTypes | FMEA I Active Alarms | Alarm History
Maintenance History | Remote Access Manual Mode ] System Info
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> Accepl[ Rejec1| ciear Il channer I__,1 = Reset | Firmware:  No LTCUs
~Analog Setup
-External Digital /O Card- Digital 1/O: X
Close @ Board1 ¢ Board 2
Iapms;o S nputs: @1 @2 @3 @4 re
1 2 @3 @4
Outputs: [~ 1 T2 3 "4 r 3
Back_ 9505 @7 95 pSI‘Si"«Eil‘?l‘B
Pl @3 2109011912 [ 4
Next 1301915916 _Setal | cleara | 5
Output:
J"l'llpl"E F3r4 Send Outputs | ¥
| 58] IR N iH Anslon 1:
s Cer nrz s x1 w2 *3 w4 X5 *B
13 141 151 16|| Rew:
Set All | Clear All | Converted: | 0.000 0.000 0.000 0.000 0.000 0.000
5 AJD bit res:
i Send Outputs |
| T CPU Temperature: Ermorl f
Config  Run

The LTCU /O section is used to check four digital inputs, eight valve
outputs, and six analog ports
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Before testing External Digital Output (EDO) or LTCU Digital Output (LDO),
' make certain that all devices connected to outputs are configured for safe op-
i ® E eration. Disconnect from air pressure any output device that will constitute a
safety hazard when air pressure is applied during testing.

OCHECKING DIGITAL INPUTS AND OUTPUTS

The 16 LED indicators in the top-left portion of the Tester Diagnostics
window's External Digital I/O Card area correspond to inputs received by the
External Digital I/O card. To determine whether there is a problem with any or
all of the 16 inputs, click inside any of the numbered checkboxes at the bottom-
left corner of the window (or click the Set All button to select all 16 inputs).
The checkboxes represent output. Click the Send Outputs button. LED
indicators corresponding to selected outputs light up to indicate that the output
was sent and received, and that no problem exists. (See Figure 5—4.)

CHECKING LTCU DIGITAL INPUTS AND OUTPUTS

The LTCU I/O portion of the Manual Mode tab allows the operator to check
four digital inputs (ordinarily these are start signals or button commands), eight
valve outputs, and six analog ports.

Use the following procedure to check digital inputs and outputs:

1. Select a channel for the Channel box. (See Figure 5-6.)

2. To set a valve output, click inside the numbered checkbox in the Outputs
area corresponding to the valve to be tested. To select all eight valve
outputs, click the Set All button.

3. Click the Send Outputs button, which sends a command to the LTCU to
activate the LTCU outputs (usually valves).

DIAGNOSTICS AND LEAK TESTER TROUBLESHOOTING 5-7
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REINITIALIZING LTCUS

The Reset button in the LTCU I/O portion of the Manual Mode tab can be
used to reinitialize the LTCU on the currently selected channel. This might
become necessary if communications are lagging, graphics appear slow, or if
messages are lost. To reinitialize, click the Reset button. (See Figure 5-6.)
After the system reestablishes communication with the LTCU, it will be
necessary to reload the current sequence or test before attempting to run it
again.

FIGURE 5—5: REINITIALIZING AN LTCU

[ vector Leak Flow ! gicd o3|
File Setup Fun Service Tools Window Help
I Diagnostics —
4, Tester Diagnostics
) AlarmTypes | FMEA ] Active Alarms | Alarm History |
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. ~Lamps ~LTCU VO
on the active : — —5 uicureset
channel Accept| Reject | Clear ||| Channel: |1 ILRESQS=GIJ
j'-iEJ:'termanlu[ii'g'ii'a'l'"ii‘('iﬁ".’.'tart‘f"i Digital /0:
cl @ » i
088 I El::"d ! Doald2 nputs: @1 @2 @3 @ LiE\ slenving Lo rese
091 O 3 ®3:94 This may take up to a minute.
Outputs: T 1 T2 T3 T
Back @5 @5 @7 @5 = Reset Successful Y|
oG s e .
@93 @101 @12 LTCU is functionalfready.
Next 213911915@ 16 SetAll | ClearA o

Output: | Send Output |
ChEr o o S e X

Csrie iz rie (il - =
i |_1D|_1‘II_12| et x1 w2 w3 x4 %5 B
13 14 151 16 | | Raw:

Set All | Clear All | | Converted: | 0.000 0.000 0.000 0.000 0.000 0.000
A/D bit res:
i Send Outputs | |

CPU Temperature: Emorl
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CHECKING LTCU ANALOG INPUTS

The Analog Setup area in the ManualModeRun tab in the Tester Diagnostics
window is used to check analog inputs and outputs. To view analog input in
real time, first select an analog port (or ports) in the Analog Setup area by
clicking in one or more of the checkboxes labeled X1 through X6. (See
Figure 5-6.) Each of these represents an analog port.

Input from the selected sensor(s) becomes visible in real time in the Analog

1/0 area at the bottom of the Manual Mode tab. Information in the Raw

column represents unconverted data from the sensor(s). Information in the
Converted column represents data converted into engineering units.

FIGURE 5—6: THE ANALOG SETUP AREA

Click in the checkbox next to the
port(s) to select for viewing

[ vector Leak Flow I 2x|
File Seiup Fun Service Tools Window Help
I Diagnostics
A Tester Diagnostics
AlarmTypes | FMEA I Active Alarms Alarm History
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= | -Analog Setup
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Close ¢ Board1 ¢ Board 2
'39”1310 e nputs: @1 @2 @3 @4 )
1 2 @3 @4
Outputs: 1 T2 T3 4 V X3
ok 9505 @7 95 pusl‘s e m
@3 Q11O b
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Output: Send Output
w o wE e |y
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s e T e L X1 w2 33 b 5 b
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Input from the selected sensor is visible
here in real time
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5.3 LEAK TESTER TROUBLESHOOTING

5.3.1

Troubleshooting information in this chapter breaks down into several sections:

» Section 5.3.1, Recognizing Adiabatic Heating and Elastic Creep

» Section 5.3.2, Counteracting Adiabatic Heating and Elastic Creep

» Section 5.3.3, Checking Master Part Leak Rate Repeatability

» Section 5.3.4, Checking Pneumatic, Fixture, and Master Part Integrity

» Section 5.4, Troubleshooting Tips

If none of these sections helps to correct the problem, call the Uson Customer

Support line for technical assistance. See Section 2.4, Getting Help, for
information on contacting Customer Service.

The Vector’s components are not field-serviceable, but are designed as remov-
able modules, each of which can be removed and returned to the factory for

maintenance.
Use caution when removing the power supply module, as internal electrical

components may be exposed in the process.
Disconnect all electrical sources when working with internal components of
Uson equipment.

Disconnect all pressure sources when working with components of Uson
equipment.

RECOGNIZING ADIABATIC HEATING AND ELASTIC CREEP

In most leak-testing applications, the operator must be aware of leak-testing
timing considerations associated with adiabatic heating and/or elastic creep in
the part. Adiabatic heating is the process of air heating during the Fill Step,
while elastic creep is the process of elastomeric material yielding to pressure.

Adiabatic heating is detrimental to leak testing because it masks leaks. After
the Fill Step, the air begins to cool. As the air cools, the pressure decreases. If
not calibrated, this pressure loss may be misinterpreted as a leak.

Elastic creep also causes a pressure loss. After the Fill Step, elastomeric
materials continue to yield to the pressure. This causes an increase in the
volume of the part and thus, decreases the pressure.

Pressurizing a part causes the temperature of the air to rise. As the air
temperature cools to the same temperature as the part, the pressure will drop.
The adiabatic pressure drop is exponential. Figure 5—7 shows a leak test with
the effect on pressure caused by adiabatic heating.

VECTOR OPERATOR’S MANUAL
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FIGURE 5—7: ADIABATIC PRESSURE LOSS
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FIGURE 5—8: PRESSURE LOSS CAUSED BY A LEAK IS LINEAR
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Unlike pressure loss caused by adiabatic heating, pressure loss caused by a
leak is linear

The effects of adiabatic heating can interfere with accurate, fast leak testing,
even to the point of masking an actual leak. These effects vary from part to
part, fixture to fixture, and system to system. In general, the larger the volume,
or the greater the pressure, the greater will be the effect of adiabatic heating.

DIAGNOSTICS AND LEAK TESTER TROUBLESHOOTING 5-117
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5.3.2 COUNTERACTING ADIABATIC HEATING AND ELASTIC
CREEP

One fix for adiabatic heating or elastic creep effects is to lengthen the Stabilize
Step until all of the adiabatic heating and elastic creep effects are gone. This
method, however, consumes valuable time and may not be practical in a
production atmosphere.

Another solution uses compensation to allow the stabilization time to be
reduced within reason. Under these conditions, the shorter the stabilization, the
less repeatable the leak measurement will be.

The best solution is to use the Advanced Leak Detector. This approach models
the adiabatic heating effect and automatically accounts for it. This method
provides the fastest test and the most repeatable results.

5.3.3 CHECKING MASTER PART LEAK RATE REPEATABILITY

Tests run with the master part should show a repeatability of plus or minus five
percent, or better. If a master part does not show good repeatability, production
part repeatability will be even worse.

When a problem with repeatability occurs, begin by using the following
procedure to run a Repeatability Study to test leak rate repeatability:

1. Re-run Leak Rate Calibration procedures to verify proper system
calibration.

2. If using the Comp/Cal Leak Rate Calibration method for pressure decay
testing the following values are optimal:

» The sensitivity calculated by the tester should be greater than 0.05% of
test pressure for a high-sensitivity tester, or 0.2% of test pressure for a

low-sensitivity tester. !

» The Comp/Cal Ratio should be less than 2.0. The tester will not show
good repeatability if these values are outside recommended ranges.

» To improve sensitivity, increase the length of the Leak Step and rerun
the compensation and calibration procedures until leak sensitivity is
greater than 0.05% of test pressure for a high-sensitivity tester, or 0.2%
of test pressure for a low-sensitivity tester.

* To lower the Comp/Cal ratio, increase the length of the Stabilize Step
and rerun the compensation and calibration procedures until the Comp/
Cal ratio is less than 2.0.

1. High sensitivity is an option available at the time of purchase.
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3. Clamp the master part and run at least 10 consecutive Master Part Leak
Rate Repeatability Tests without unclamping the part, but venting between
tests. Ordinarily, two minutes of venting is adequate, but this may vary
based on the amount of adiabatic heating. Run the tests with the Leak
Master installed, keeping the part clamped between tests.

4. The test should show a repeatability of plus or minus five percent, or better.
To improve repeatability, try increasing the Stabilize and Leak Step times.

If the master part fails to produce repeatable results, see Section 5.3.4,
Checking Pneumatic, Fixture, and Master Part Integrity. For detailed
information on repeatability testing, see Chapter 6, Repeatability Studies. For
further information on identifying the source of the problem, refer to Section
5.4, Troubleshooting Tips.

5.3.4 CHECKING PNEUMATIC, FIXTURE, AND MASTER PART
INTEGRITY

The Seal Leak Test is the single most important tool in verifying that the
pneumatic system, fixture, and master part do not leak. If a system is exhibiting
a high leak rate, the first step is to run the Seal Leak Test in the following
sequence:

1. Run the Seal Leak Test. If the test passes, the pneumatic system, fixture,
and master part are within acceptable ranges. If the test fails, continue with
Step 2.

If a Seal Leak Test is not set up for the channel, set one up by copying the test
and lengthening the Fill and Stabilize Test Step times.

2. Run the Seal Leak Test three or four times consecutively without installing
the Leak Master, and without unclamping or venting the part. If the Seal
Leak Tests fail, but the test results improve with each test, the problem may
be that more time is required to dissipate the adiabatic heating effect, or
that the seals in the fixture are moving. If readings remain the same for
each test, then there is a leak in the pneumatic system.

DIAGNOSTICS AND LEAK TESTER TROUBLESHOOTING 5-13
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CHECKING PNEUMATIC SYSTEM INTEGRITY

Follow these steps to check the pneumatics for leaks:

1.
2.

N

Seal off the tester's pneumatics from the master part and fixture, if possible.

Run the Seal Leak Test again. If the test fails, there is a leak in the

pneumatics between the transducer and the point at which the air supply is
sealed off.

Apply a light, soapy solution such as Snoop® or Leak-Tec® to all
pneumatic lines and connections, and look for bubbles. Turn on appropriate
valves, or restart the Seal Leak Test, if necessary, to keep air in the lines. If
no leak is found in the pneumatics system, a solenoid valve could be
leaking.

Repair any leaks or replace faulty hoses.

Reconnect the master part and fixture and rerun the Seal Leak Test.

If the test passes, the problem has probably been corrected. Run
Repeatability Tests on the master part for verification before running
production tests.

If the test fails, the problem may lie with the fixture or master part.

CHECKING FIXTURE AND MASTER PART INTEGRITY

Follow these steps to check the master part and fixture for leaks:

1.

2.
3.

If the Seal Leak Test passed with the master part and fixture sealed off,
reconnect the part and fixture. Apply the light, soapy solution to the master
part and fixture again, and repeat the process of visually inspecting for
leaks while keeping pressure on the system.

cator, a rapid-detection, portable, hand-held helium detector manufactured
and sold separately by Uson.

k To increase accuracy and speed in leak location, use the Uson 1210 Leak Lo-

Repair any leaks discovered, or use a new, non-leaking part or fixture.
Rerun the Seal Leak Test. Pressure readings greater than + 0.002 indicate
seal creep, which ordinarily occurs when a metal-to-metal connection fails
when a fixture is closed. To confirm seal creep, run a Seal Creep Test (see
Running a Seal Creep Test in this section).

If the test passes, the problem has probably been corrected. Run
Repeatability Tests (see Chapter 6, Repeatability Studies) on the master
part for verification before running production tests.

VECTOR OPERATOR’S MANUAL
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RUNNING A SEAL CREEFP TEST

If the tester fails to produce repeatable results, follow these steps to run a Seal
Creep Test, which will determine whether seal creep exists:

1. Adjust the step times in the Seal Creep Test to match the production test
step.

2. Remove the test air supply from the regulator inlet.

3. Perform normal production leak tests on the master part and note the
pressure reading at the end of each test. Pressure readings greater than
+ 0.002 indicate seal creep.

5.4 TROUBLESHOOTING TIPS

These tips suggest probable causes and solutions for specific problems.

5.4.1 Goob PARTS FAIL PRODUCTION TESTS

Table 5—1, "Good Parts Fail Production Tests,” provides some ideas of things
to look for when good parts fail production tests.

TABLE 5—1: Goob PARTS FAIL PRODUCTION TESTS

PROBABLE CAUSE SOLUTION

1. Run a Seal Leak Test. If the test fails, go to Step 2. If the
test passes, see Leak rate calibration may be off (in this
table).

2. Use a soapy water solution to locate any leaks.

Leaks are occurring in the
system

Leak rate calibration may be 1. Rgcalibrate the tester usir'lg the master part, with and

off without the Leak Master installed.

2. Compare new values with original values. If the values are
the same, go to Step 3. If the values are different, see Leak
Master may be faulty or out of calibration (in this table).

3. Run the Master Part Repeatability Test to verify the
calibration.

1. Verify the Leak Master leak rate with a calibrated flow
meter or return it to Uson for verification.

2. Recalibrate the Leak Master if necessary.

3. Recalibrate the tester and run Repeatability Tests to verify
repeatability.

Leak Master may be faulty or
out of calibration

If there are problems with repeatability, refer to Tuble 52, "Good Parts Fail
Repeatability Leak Tests," for additional possible causes.

DIAGNOSTICS AND LEAK TESTER TROUBLESHOOTING 5-15
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5.4.2 Gaob PARTS FAIL REPEATABILITY LEAK TESTS

If good parts are failing to produce repeatable results, and the possibilities in
Table 5-1, "Good Parts Fail Production Tests," have been ruled out,
refer to Table 52, "Good Parts Fail Repeatability Leak Tests," for possible

causes and solutions.

TABLE 5—2:. Goob PARTS FAIL REPEATABILITY LEAK TESTS

PROBABLE CAUSE SoLuTION

Cal value is less than 0.05
percent of the transducer span

1. Increase the time of the Leak Step.
2. Recalibrate the tester.

Comp value is not between 0
and 4 times the Cal value (the
Comp/Cal ratio is too high)

1. Increase the time of the Fill Step and/or the Stabilize Step.

2. Recalibrate the tester.

Part temperature varies

Keep parts at consistent temperatures.

Ambient or line air temperature
varies

Control ambient or line conditions.

Line air supply contains
moisture or water

1. Clean liquid traps and filters and blow out main supply.
2. Add traps if necessary.

Line air supply varies

Install local reservoir (tank) and regulator.

Test air supply varies

1. Install pre-regulator upstream.
2. Service or replace test air regulator.

Ambient pressure conditions
vary

Control air pressure in room. (Close doors, windows, etc.)

Test part porosity varies

1. Notify foundry of porosity problems.
2. Increase test times for Fill and Stabilize Steps.

Parts contain water or oil
residue

1. Clean and dry parts prior to testing.
2. Increase test times for Fill and Stabilize Steps.
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5.4.3 LEAKING PARTS PASS LEAK TESTS

If leaking parts are passing production tests, use 7able 5-3, "Leaking Parts
Pass Leak Tests," to identify possible causes and solutions:

TABLE 5—3: LEAKING PARTS PASS LEAK TESTS

PROBABLE CAUSE SOLUTION

System calibration may be off 1. Recalibrate the tester using the master part with and without
the Leak Master installed.

2. Compare new values with original values. If the values are
the same, go to Step 3. If the values are different, see Leak
Master may be faulty or out of calibration (in this table).

3. Run a Master Part Repeatability Test to verify calibration.

1. Verify the Leak Master and replace it, if necessary. If the
Leak Master is satisfactory, inspect all pneumatics, lines,
ports, and valves.

2. Recalibrate the Leak Master.

3. Recalibrate and verify the tester.

Leak Master may be faulty or
out of calibration

Pneumatics or fixture may Inspect all pneumatics, lines, ports, and valves.
contain closed or clogged fill
ports, manual isolation valves,
pinched test lines, or faulty
routing solenoid valves

DIAGNOSTICS AND LEAK TESTER TROUBLESHOOTING 5-17
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5.4.4 TEST PARTS FAIL TO REACH TEST PRESSURE

If test parts fail to reach test pressure, consider the possibilities in 7able 5—4,
"Test Parts Fail to Reach Test Pressure."”

TABLE 5—4: TEST PARTS FAIL TO REACH TEST PRESSURE

PROBABLE CAUSE SOLUTION

Pressure regulator setting is
incorrect

Correct pressure regulator setting.

Fill/vent solenoid valve is not
working

Correct operation of the solenoid valve by cleaning or
replacing it.

Relays for fill/vent solenoid
valve are burned out

Replace the relays.

Fill and exhaust output valves
are faulty

Correct output problem.

Tester is not configured
correctly

1. Review the test configuration and verify that it is correct.
Reconfigure the tester, if necessary.

2. Ensure that valves are being commanded properly during
Fill and Exhaust Steps.

5.4.5 EXCESSIVE NUMBER OF REJECTS

If the system experiences an excessive number of rejects, and the possibility of
a leak has been ruled out, use 7able 5-5, "Excessive Number of Rejects," to
determine a possible solution.

TABLE 5—5: EXCESSIVE NUMBER OF REJECTS

PROBABLE CAUSE SoLuTIiaN

Production parts differ from the
master part in volume,
material, geometry, etc.

1. Locate a new non-leaking master part.
2. Recalibrate the tester.
3. Perform a Leak Rate Calibration.

Master part is a different
temperature than production
parts

1. Use different test groups for different part temperatures.
2. Condition the master part to match production parts.

Variations in test air supply
exist

Clean liquid traps and filters and blow out main supply.
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5.5 CONTACTING USON SERVICE

Uson Service personnel are available from 8 a.m. to 5 p.m. CST by phoning
(281) 671-2000. Before calling for service assistance, it will be necessary to
gather information about the tester and the service issue. Before calling, please
make certain the following information is available for reference:

Contact information, including telephone numbers and e-mail addresses
The Vector model number and serial number

Detailed information on the problem at hand, including any error message
text

5.6 TooLBOX

5.6.1

The Vector's toolbox, accessed through the Tools menu, contains five tools
designed to aid the operator in diagnosing and correcting problems. These are:

Repeatability Trials

PD Test Calc

Virtual Leak Calc
Advanced Leak Detection
Statistics

REPEATABILITY TRIALS

Used in the Run Mode, repeatability trials:

Provide a basis for approval of newly manufactured testers
Are included in regular tester process control evaluations
Assist in evaluating suspected deficiencies

Aid in tester comparison

See Chapter 6, Repeatability Studies, for detailed information on Repeatability
Trials.
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5.6.2 PRESSURE DECAY LEAK TEST CALCULATOR

The Pressure Decay Leak Test Calculator estimates stabilization and test time
required for pressure decay methods using one of three methods of calculation:

e Time Calculation
* Leak Rate Calculation
*  Volume Calculation

The time calculation method derives required test time based on a known part
volume, pressure, and leak rate. The leak rate calculation method derives a leak
rate based on a known part volume, time, and pressure change rate. The
volume calculation method derives part volume based on a known leak rate,
pressure change rate, and test time.

Use the following procedure to operate the Pressure Decay Leak Test
Calculator:

1. Select one from among the three methods of calculation in the Calculation
area.

Information highlighted in yellow is automatically calculated by the Pressure
Decay Leak Test Calculator.

2. Select a sensitivity level in the Sensitivity Level area.
3. Make a value selection from among the five options in the Valve Selection
area.

4. Enter parameters in the Pressure Decay Test Parameters area and then
select a unit of measurement for each.

5. Click the Calculate button.

Estimated step times appear automatically in the Estimated Step Times area,
based on the information entered.

' Values calculated are for estimation only. Actual values may vary.
( ® )
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5.6.3 VIRTUAL LEAK CALCULATOR

The Virtual Leak Calculator calculates mass flow through a small orifice.

The Virtual Leak Calculator provides theoretical calculations of mass flow
through a single orifice. Derived calculations may not be representative of ac-
tual leaks. The operator must use judgement in making comparisons between
actual results and derived results.

Use the following procedure to operate the Virtual Leak Calculator:

Select a leak type in the Select Type of Leak area. (See Figure 5-9.)
Select a gas type in the Select Type of Gas area.

Select a pressure reference in the Select Pressure Reference area.
Enter a high pressure in the High Pressure area.

In the Low Pressure arca, enter a value and a unit of measure for each of
the following parameters:

A

* Pressure
* Length of Leak Path
* Temperature of Gas
* Leak diameter
6. In the Mass Flow Rate area, enter values in the fl1 and f2 fields, and then
enter a unit of measure for the f2 field.

Calculations for the f1 field are based on the following formula:

’ md* (Plz_ 2)

M=————m F,
256nlk,T
Where:

M' = The total mass flow rate of leaking gas (in kg/s)
d = Diameter of leakage tube (in meters)

= Dynamic viscosity of the gas
| = Length of leakage tube (1 - 103 meters)
kg = Boltzmann constant (1.38 - 1023 J molecule™ K1)
T = Temperature (in degrees K)
m = The mass of one gas molecule (in kg)
P4 = Upstream pressure (in Pa)
Po = Downstream pressure (in Pa)
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Calculations for the f2 field are based on the following formula:

Where:

4

_ 2 p2
0=-(r-P))

The gas flow rate (Pa - m3 - s™)
Radius of the leakage tube (in meters)
Length of leakage tube (in meters)
Viscosity of the leaking gas (Pa - s)
Upstream pressure (in Pa)

Downstream pressure (Pa)

7. Click the Calculate button.

FIGURE 5—9: OPERATING THE VIRTUAL LEAK CALCULATOR
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5.6.4 ADVANCED LEAK DETECTION

The Advanced Leak Detector uses a sophisticated modeling approach to leak
testing called Leak Rate Modeling. This method creates a precise model of the
leak rate response from a series of known leaks.

5.6.5 STATISTICS

The Statistics window is a configurable form, divided into seven tabs, used to
display statistical data from tests run previously and real-time data from tests
running currently. Displayed data includes X bars, ranges, upper and lower
controls, and histograms. For more information on statistics, see Section 4.3.6,
The Statistics Window.

5.7 MAINTENANCE
The Vector’s components are not field-serviceable, but are designed as
removable modules, each of which can be removed and returned to the factory
for maintenance.

Contact Uson Service before attempting to remove any of the Vector’s internal
components for shipment to the factory.

5.7.1 FUSE REPLACEMENT

If the Vector’s power switch is in the “ON” position and the tester does not
power up, this could indicate the need for fuse replacement. First, check to
make certain that the power cord is plugged into the back of the tester and into
an AC outlet. After it has been confirmed that proper power cord attachment is
not the cause of the problem, use the following procedure to replace one or

more fuses:

1. Disconnect the AC power cord from the back of the tester.
2. Press lightly and lift the tab on the fuse box to eject the box.
3. Insert anew 250 V fuse.

4. Replace the fuse box by sliding it in until it snaps into place.

The fuse box is accessed from the back panel of the tester above the power
switch. (See Figure 5-10.)

DIAGNOSTICS AND LEAK TESTER TROUBLESHOOTING 5-23
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FIGURE 5—10: VECTOR AC POWER ENTRY MODULE

— = = x I
-
Fuse box — -

e

- -3 L 3 - I

Rear View of Chassis

The Vector’s fuse box contains one 2-Amp time-delay fuse on the line side to
protect the internal electronics in the event of a power failure.

exposure to hazardous voltage which could cause electric shock, injury, or

Failure to disconnect the AC power cord before replacing fuses could result in
A death.

5.7.2 CLEANING

When working in excessively dusty or dirty environments, it may be necessary
to periodically wipe the Vector’s display monitor. A slightly damp, soft cloth
moistened with a small amount of water or mild cleaner should be used.

stead, moisten a soft, damp cloth with water or a mild cleaning solution and
then apply the cloth to the display monitor.

i Never spray water or cleaning solution directly onto the display monitor. In-
Uson does not recommend extensive field cleaning of the Vector. If the
accumulation of dust or dirt becomes so significant that it affects the operation
of the tester, contact the Service Manager to make arrangements for factory
service.

VECTOR OPERATOR’S MANUAL
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6.1 REPEATABILITY

Repeatability is the variation in the measurements obtained with the same
equipment used several times by one operator to measure the identical
characteristic on the same component. Repeatability is generally the result of
conditions inherent in the system and the test part, and is a measure of the
precision of the system. Tests run with a master part should show a
repeatability of plus or minus five percent, or better. If a master part does not
show good repeatability, production part repeatability will be unacceptable.

The objectives of repeatability testing are:

* Provide a basis for approval of newly manufactured testers
* Perform regular process control evaluations for a tester

» Evaluate suspected deficiencies

» Compare testers

6.1.1 STUDY METHODS

Four elements of repeatability are measured in a series of tests, collectively
referred to as a Repeatability Study, to accurately determine a tester's
repeatability. These four elements of repeatability are:

» Repeatability Test with no parts and no leaks

* Repeatability Test with a part and a known leak rate

» Repeatability Test with a master part and a dynamic fixture

» Repeatability Test with multiple test parts

The objective of repeatability analysis is to determine the repeatability, the
accuracy, and the short-term stability of a part, and to investigate the inherent
variations in the measurement system. As a rule, repeatability decreases as the

degree of complexity (the number of test parts, leaks, or dynamic parts) of a
test increases.

REPEATABILITY STUDIES 6-17
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Figure 6—1 shows the results of a complete Repeatability Study.

FIGURE 6—1: REPEATABILITY DECREASES AS THE COMPLEXITY OF A
STUDY INCREASES
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@ Repeatability Test with a part and a known leak rate
[l Repeatability Test with a master part and a dynamic feature
A Repeatability Test with multiple test parts
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6.2 REPEATABILITY VS. REPRODUCIBILITY

Reproducibility is the variation in the average of measurements made by
different operators using the same gauge to measure identical characteristics of
the same component.

k Repeatability and reproducibility are sometimes referred to as Gauge R&R.

In the case of the Vector, reproducibility is not usually an issue because a
machine is doing the measuring and human error is not a factor in
measurements.

REPEATABILITY STUDIES 6-3
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6.3 FORMULAE

The Vector's automated Repeatability Study is a Type I study, which means
that measurements of the same part are repeated several times. The purpose of
a Type I study is to determine the repeatability and accuracy of the
measurement system.

The Vector's study employs the following formulae:

Equation 1, Standard Deviation of test results:

N -1

Se= |- (x, - %)
g= 721: (X, -X)

Equation 2, Mean of test results:

X=—)> X.

w2t
Equation 3, Range of test results:

R=x_-x_.
max min

Equation 4, Capability Index of Repeatability:

k .x
ng cg T
6Sg

Equation 5, Capability Index of Repeatability and Accuracy:

k *xT—‘x—xm‘

Cok = cgk
i 38
g
Equation 6, Lower and Upper Specification Limits and Control Limits:
LSL =x -x
m T
USL =x_+Xx
m T
LCL -X-E,R
UCL=x+E 2R
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Equation 7, Accuracy and % Accuracy:

TABLE 6—1:

Ac=‘f—x ‘
m
%4C = A€ +100%
xm

SYMBOL DEFINITIONS AND PARAMETERS FOR FORMULAE

USED IN TYPE | REPEATABILITY STUDIES

DEFAULT
SyMmBOL DESCRIPTION MINIMUM MAXIMUM
VALUE
%UAC System accuracy relative to the - 0 100%
master part
AC Measure of system accuracy — 0 —
C g Capability index of repeatability | >1 0 —
Cgk Capability index of repeatability ~1 0 -
and accuracy

E 2 Control limits factor 2.66 2.66 2.66
kcg Cg percentage of tolerance factor |.2 A 2
kcgk Cgk percentage of tolerance factor | .1 1 15
N Number of tests conducted 50 0 50
S g Standard deviation of test results | — 0 None
)_C Mean value of a number of tests | — None None
Xi The i™ test result None None None
Xm Leak Master calibrated leak rate | — — —
Xmin Minimum test result None None None

Five percent Five percent
Xr Leak Master tolerance of calibration | 0 of calibration

point point
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6.3.1 LEAK TESTER REPEATABILITY STUDY TYPES

A Repeatability Study should only be run after the system has been calibrated.
A master part identical to the production part is required.

There are four stages in a Leak Tester Repeatability Study:

1. Tester Pneumatic System Repeatability Test: A test with no parts and no
leaks is run. The standard deviation should be less than one percent.

2. Master Part Repeatability Study: A test with a stationary fixture and part is
run. The standard deviation should be plus or minus five percent.

3. Fixture Repeatability Study: A test with a dynamic part and master part is
run. The standard deviation should be plus or minus 20 percent.

4. Multiple Part Repeatability Test: Finally, a Repeatability Test with multiple
test parts is run.

6.3.2 TESTER PNEUMATIC SYSTEM REPEATABILITY STUDY

The Pneumatic System Repeatability Test confirms that test times and leak rate
sensitivities are sufficient for good repeatability.

Isolate tester pneumatics from fixtures before running a Repeatability Study.
Repeatability should be less than one percent. If it is greater than that, there is
excessive pneumatic noise, and special efforts may be necessary to minimize
the noise. Consult Uson for information on replicating the original factory
study performed on a tester, or refer to the As-Built documentation shipped
with the tester.

6.3.3 MASTER PART REPEATABILITY STUDY

The Master Part Repeatability Study confirms that test times and leak rate
sensitivities are sufficient for good repeatability. To run a Master Part
Repeatability Test, begin by connecting the fixture and master part to the tester.
Run the Repeatability Study with the fixture, and without unclamping the test
part. If the repeatability is not plus or minus five percent or better, additional
efforts are required to improve the sealing method, or test/stabilization times
might require adjustment. See Chapter 5, Diagnostics and Leak Tester
Troubleshooting, for information about improving repeatability.
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6.3.4 FIXTURE REPEATABILITY STUDY

Run a Fixture Repeatability Study with the seals configured to clamp and
unclamp between tests. This will indicate the amount of test result variance
created by the dynamic motion of the seals.

6.3.5 MULTIPLE PART REPEATABILITY STUDY

Run a Repeatability Study using a number of different parts to determine the
part-to-part leak rate variation.

Only the end-user or product manufacturer can determine what is an accept-
able degree of repeatability. A variety of influences, including operator error,
environment, part irregularities, and other factors, influence repeatability.

REPEATABILITY STUDIES 6-7
2.0



[Q Vector Uson iy 9 ]

6.4 RUNNING A REPEATABILITY STUDY

Repeatability Studies are run from the Leak Test Repeatability Study Toolkit in
the Run Mode. To begin, access the Repeatability Study Configuration
Setup window by selecting Repeatability Trials from the Tools menu on the
menu bar.

The study toolkit is divided into two windows, one for setting up the study (the
Repeatability Study Configuration Setup window), and one (the
Repeatability Study Run window) for running the study and reviewing the
results.

Before beginning a Repeatability Study, remove from the tester any
production parts or calibrated meters that might be installed.

The Repeatability Study Configuration Setup window is divided into four
sections, each of which serves a distinct purpose. (See Figure 6-2.)

* Leak Test Select: This section is used to select a test to run, set the Leak
Master leak rate, enter a time delay and a tolerance, and enter the Leak
Master's serial number.

» Calculated Values: This area displays the upper specification limit (USL)
and the lower specification limit (LSL).

» Test Method Factors: This section is used to select a study type, enter Cg
and Cgk factors, specify points in MR, indicate the number of tests, the
number of parts, the number of trials, and the number of operators, as well
as enter a control limit factor and a MR UCL factor.

* Additional Test Information: This area provides a place to enter company
name, operator name, part description, date and time, and comments.

6-8 VECTOR OFPERATOR’S MANUAL
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Leak Test
Select
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Values

TestMethod

FIGURE 6—2: THE REPEATABILITY STUDY CONFIGURATION SETUP
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6.4.1 ENTERING LEAK TEST SELECTION INFORMATION

Information about the Leak Master required for this setup procedure is
available on the Leak Master Certificate.

In the Leak Test Select portion of the window, the operator must enter
information in the following fields:

* Leak Test Select: Use the arrow beside the field to view a list of available
tests. Select a test from the list by clicking on it.

* Time Delay (Min/Sec): Enter a delay period between tests in minutes and
seconds.

» Leak Master Leak Rate: Enter the leak rate and pressure of the Leak
Master to be used for the study.

» Serial No.: Enter the Leak Master's serial number.

REPEATABILITY STUDIES 6-9

2.0



Thinking,
[Q Vector Uson inelds th Bt

)

6.4.2 VIEWING CALCULATED VALUES

The Calculated Values portion of the window displays two fields of values
calculated after the operator enters required information in the Repeatability
Study Configuration Setup window (this information is saved automatically):

USL: Upper specification limit based on system tolerance specifications
LSL: Lower specification limit based on system tolerance specifications

6.4.3 VIEWING DEFAULT TEST METHOD FACTORS

Defaults include these fields:

Study Type

# of Tests

# of Parts

Trials (number of)
Operators (number of)

on a company-by-company basis. The operator should check the company's
policies on Repeatability Study standards for information on the values
displayed in these fields.

% The following defaults are based on individual study standards and will vary

Cp Factor

Cpk Factor

Points in MR
Control Limit Factor
MR UCL Factor

VECTOR OPERATOR’S MANUAL
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After entering all required information, click the Run button in the left column
to open the Repeatability Study Run window where the test results will
display. (See Figure 6-3) Click Start. The Vector runs the test and displays the
following results:

*  Min: Minimum result from among all tests

*  Max: Maximum result from among all tests

* Mean: Average result

R: Range (or spread) of test results (max - min)

Std: Measure of the dispersion of test results

LCL: Lower control limit

UCL: Upper control limit

AC: Repeatability Accuracy
Along with test results, the following repeatability statistics are displayed:

*  %AC: Percentage repeatability accuracy
* Cp: Repeatability tolerance factor
* Cpk: Repeatability and accuracy factor

FIGURE 6—3: REPEATABILITY STUDY RUN
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6.5 REPEATABILITY TERMS

Table 62 lists and defines common terms and abbreviations users might
encounter in this or other leak-testing literature.

TABLE 6—2: REPEATABILITY TERMS AND ABBREVIATIONS

TERM DEFINITION

Appraiser variation (reproducibility) percentage relative to the

HAC reference figure (RF)
The difference between the observed average of measurements and

Accuracy (AC) the reference value. The reference value, also known as the accepted
reference value, or master value, serves as an agreed-upon reference
for measured values.

ANOVA Analysis of variance

ARM Average and Range Method

AV Appraiser variation

cc/m Cubic centimeters per minute

Cg Gauge potential index

Cgk Gauge capability index

EV Equipment variation

LCL Lower control limit

Leak rate limit

The maximum acceptable leak rate

LSL

Lower specification limit

Max (maximum value)

Maximum result from among all tests

Mean (mean value)

Average test result

Min (minimum value)

Minimum result from among all tests

R

Range of results (min - max)

R&R

Repeatability and reproducibility

RF

Reference figure, leak rate limit

Standard deviation
(Std)

Measure of the dispersion of test results

Test result

Result from an individual test

UCL

Upper control limit based on system capability

USL

Upper specification limit based on system capability

VECTOR OPERATOR’S MANUAL
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LG ENERATING TEST REPORTS

7.1 REPORTS AND DATA LOGS

Configuration and testing information is gathered and recorded in reports and
data logs. This chapter details procedures for displaying and printing test
information.

Reports generated during the Configuration Mode and Run Mode include the
following:

» Configuration Mode
* System Summary Configuration Report
* Test Parameter Report

* Run Mode
» Test Results Log
» Data Sample Log
» Repeatability Report

k Set up your printer in Windows before printing reports and data logs.

7.2 REPORTS GENERATED IN THE CONFIGURATION
MODE
The reports generated during the Configuration Mode are the following:

» System Summary Configuration Report
* Test Parameter Report

This section describes these reports and the procedures for displaying and
printing them.

GENERATING TEST REPORTS 7-1
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7.2.1 SYSTEM SUMMARY CONFIGURATION REPORT

The System Summary Configuration Report includes all parameters for a test,

information on how the parameters are configured, hardware details for each

channel, the number of tests configured for each channel, and test names and
steps.

Use the following procedure to display and print the report:

1. In the Configuration Mode, open the Test and Timer Setup window and
click the Summary tab. The System Summary Configuration Report
displays.

2. Click the Print System Summary button to print the report. The print
dialog box displays. (See Figure 7—1.)

3. Select a printer, enter the number of copies, and click OK.

FIGURE 7—1: THE SYSTEM SUMMARY CONFIGURATION REPORT
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7.2.2 TEST PARAMETER REPORT

The Test Parameter Report details individual tests listed in the System

Summary Configuration Report. To display and print a report for a specific
test:

1. In the Configuration Mode, open the Test and Timer Setup window and
click the Summary tab. The System Summary Configuration Report
displays. (See Figure 7—1.)

2. To select a test for printing, click it in the configuration tree. (See Figure 7—
2))

3. Click the Print Report button to print the report.
4. Select a printer, enter the number of copies, and click OK.

FIGURE 7—2: THE TEST PARAMETER REPORT
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[Base Recall |1 =] | =
. Rename | Delet Co TestEDO
1. Click the Sequancer | o moeaeet Dok | G I Sevan| e
tSLI:)mmary | [Test ~]__QuickEdit_|
a
e Add Delete | ¢
—— | TestSettings | Step Seftings | Step Math | Export Data | Comp{Cal |

T AcceptReject | Limits 1 | Spike 1 | EndLimits | Loop Control | Vaive Outputs Summmyl

| T"Regulators Al
“Manual
"E:Iedmnic J
“Electronic 0-120 psig
2.Click atest L T o
to select it e— i T 45112-Pressure - 150 psig{4] | ©1
for
printing Diagnostics
3. Click the | | |
“Print i I . = |3 =
Report” e . ;
button to — Print System Summary I Print Report
print the el L
report
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7.3 DATA LOGS AND REPORTS GENERATED IN THE RUN
MODE

The reports generated in the Run Mode are the following:

» Test Results Log
» Data Sample Log
» Repeatability Report

This section describes the data logs and report and the procedures for
displaying, printing, and saving them.

7.3.1 TEST RESULTS LOG

The Test Results Log records all test data results and creates a daily test log of
Run Mode activity for each channel. The results for each channel are recorded
in a single file.

The Enable Test Results option is checked by default in the Run Time Data
Logging Options area of the Sequence/Test Select Form. (See Figure 7-3.)
The default can be changed by unchecking the option or right-clicking on the
window and deselecting ResultLog on the pop-up menu.

The right-click shortcut option is only available in the Single Channel run
window.

The Pass Through Text area can be used to add notes that will appear at the
end of each entry in the log.
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FIGURE 7—3: DATA LOGGING OPTIONS

~Run Time Display Options

2%
File Sctup Run Service Tools ‘Window Help
equence /Test selectiom
Sequencel
Fun Type iStandald Production ;]
jRun What? | Sequence Select
& Load/Fun Sequence [ v| _Load |
|
Test Select
C Load/Run Test | d Load |
- I AutlcRun
~Run Time Data Logging Options Pass Through Text
i I Enable Test Results Log I
Run -I:Ime Data W Enable Data Samples Log I
Logging ————P| I Enable Advanced Logging
File Name !

Bar Code Can Ovigltide Text
I~ TestSample Display

[ (e

Config  Run

Use the Pass Through Text area
to add notes that will appear at
the end of each entry in the log

Each test result entry in the log file follows a standard format:

Date and Time, Channel Number, Test Number, Step 1 Measure, Step 1
Result, Step 2 Measure, Step 2 Result (through all steps), User Pass
Through (as applicable).

The step result is numeric, with the following designations:
« 1—“Pass”

e 2—“Fail”

* 3 —“Stop” (Abort)

Each line is comma-delimited, with a leading and trailing space, and ends with
a line feed followed by a carriage return.

GENERATING TEST REPORTS 7-5
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The log will be given a default file name with the following format:
date channelnumber.log. By default, the log subdirectory is located on the
tester's hard drive in the Vector directory, unless another location is specified.

If you configure the barcode for pass through text mode, the pass through text
on the selected channel will be overridden.

The default installation location of the Vector directory is D:\Program
Files\Vector\Log.

To change the file path, click Service/Site Configuration on the tool bar. Click
the Directories tab to select a drive and create a folder for storing the logs.

To display and print the Test Results Log:

In Run Mode, click File on the tool bar.

Click Open File and open the log folder.

Select a log file to print and then click Open.

The log opens in Notepad. Click File and Print from the menu.

b S

FIGURE 7—4: TEST RESULTS LOG DIRECTORY

open

Directory: i“Config =
T database
+Help
|
;"“Manu al
“ToolBox |

Available Files:

(3 27102004_Ch1.log
& October272004 _Chl.log

File Nam40d0b9r2?2004_0h1 log Open
File Type [*LOG x| cancel

Information is displayed in the Test Results Log in the following format:
Date and Time, Channel Number, Test Number, Step 1 Measure, Step 1
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Result, Step 2 Measure, Step 2 Result, Step 3 Measure, Step 3 Result,
(continuing, until all step measures and results have been reported). Optional
User Pass Through Text that has been entered will follow the step measures
and results in the log. A log sample is shown in Figure 7-5.

FIGURE 7—5: TEST RESULTS LOG

_ Channel Test Step 1 Step 1 Step 2
Date Time Number  Number Measure Result Measure
10/29/2002 1:47:07 PM , o1 , 1 ., 15.504715109714, 1 , 15.7472151860103,
—E ’ 15.3432111575671, 1 , 15.7691579943236, 1 , 15.3432111575671 , 1

Operator Name : Smith , Operator Id : 234556 , Shift :Night

10/29/2002 1:47:48 pMm , 01 , 1 , 15.1205786309397, 1 , 15.]4871974852748,
1, 15.3277993102817, 1 , 15.8453932309946, 1 , 15.327799p102817 , 1
Operator Name : Smith , Operator Id : 234556 , Shift :Night

f

Step 2 Results, Steps 3, 4, & 5 Measure,
and Steps 3, 4, & 5 Results

User Pass Through Text*

*All User Pass Through Text is defined by the user.
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7.3.2 DATA SAMPLE LOG

The Data Sample Log records actual sensor measurements for each sample
period. This option is not automatically selected and therefore, must be
checked in order to record this information. In the Run Time Data Logging
Options area of the Sequence/Test Select Form, click Enable Data Sample
or right-click on the window and select SampleLog from the pop-up menu.

dow.

X

The right-click shortcut option is only available in the Single Channel run win-

Information is displayed in the Data Sample Log in the following format:

Date and Time,

Step Number, Sensor 1 Measure, Sensor 2 Measure, Sensor 3 Measure,
Sensor 4 Measure, Sensor 5 Measure, Sensor 6 Measure, and Count. A data

log sample is shown in Figure 7—6.

FIGURE 7—6: DATA SAMPLE LOG

1 2

Date & Time —3/10/03 11:16:25 A

Sensor (1 - 6)
Measure

2.180768764452557 , 0O
Step

Number(s)
.2148407498102 , 0O ,

.23367675409829 , O

.22716383487177

.22464056285198 , 0O

.22384374010888 , 0O

.22383820661761 , O

.22367773537074 , 0O

,

,

3 4 5 6

Count
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Each line is comma-delimited, with a leading and trailing space, and ends with
a line feed followed by a carriage return.

The data log will be given a default file name, unless another name is specified
in the Sample FileName field in the Sequence/Test Select Form window.
(See Figure 7-3.)

The Sample FileName field is only visible when the Enable Data Sample
checkbox is selected.

The default file name format is: date_hour minute _second channel.log.

By default, the log subdirectory is located on the tester's hard drive in the
Vector directory, unless another location is specified.

The default installation location of the Vector directory is D:\Program
Files\Vector\Log.

File storage will default to the log subdirectory unless another file path is
specified. To change the file path, click Service/Site Configuration on the tool
bar. Click the Directories tab to select a drive and create a folder for storing
the logs.
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7.3.3 REPEATABILITY REPORT

The Repeatability Report details results of a Repeatability Study. Refer to
Chapter 6, Repeatability Studies, for more information about Repeatability
Trials.

Repeatability Trials is used in the Run Mode.
To display and print a Repeatability Report:

1. Select Tools on the tool bar and then select Repeatability Trials from the
drop-down menu.

2. The Repeatability Study Configuration Setup window displays.
Configure and run the Repeatability Study. For information on
Repeatability Studies, refer to Chapter 6, Repeatability Studies.

3. After the study is complete, the Print button will appear on the left side of
the window. Click the Print button or the corresponding option key. The
report displays in a separate window.

4. Click the Print button at the bottom of the new window to print the report.
The print dialog box will display.

5. Select a printer, enter the number of copies, and click OK.

FIGURE 7—7: REPEATABILITY REPORT WINDOW
21
File Sctup Run Service Tools ‘Window Help

Repeatability Study Configuration Setup .

View Setup ~Leak Test Select

Time Del iny3ec) ioti
| Flow! | [om3s |

Run Leak Master Leak Rate Serial No.
[ 10,0000 [egym =[@ | 0000 [psig =~ [0
Caleulator || o eieted Vaiues Test Result Logging
USL LSL
| 105 | 95

¥ Enable Test Results Log
~TestMethod Factors :
Study Tvpe #ofTests #FPars

[rigl(s)fl Operatar(s)
Tpel = il BN KN BB
Factor k Factor Points in MR Control Limit Factor MR UCL Factor
Close i 0.2 | 01 [s [266 [327

—Additional Test Information

|CompanyName |Name |Partdescription 1042772004 'I | 1:37:02 PM :‘

Commen
_— ‘ B
El
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FIGURE 7—8: PRINTING A REPEATABILITY REPORT
report x|

[ i
Repeatability Report

Selected Test: Flowl Description: (null)

Time Delay (MinSec): 0M 3§ Senal Nurrber: 0

Leak Master Leak Rate: 10,0000 ccfra @ 0.000 psig Tolerance %: 5

Calculated Values:  USL=10500000  LSL=9.500000
Test Method Factors:

Study Type = Type 1 Test Setup = (null) Number of Tests = 5

Part Number = 1 Trial(s) =1 Crperators = |

Cp Factor=0 Cpk Factor=10 Points in MR.= 5

Conftrol Limit Factor=3 MR UCL Factor=3
Additional Test Information:

Company Name: Company Name  Operator: Name  Part Description: Part description

Date: 1072772004 Time: 1:37:02 FM

Comments: =

[Results

Min = 10099 std = 035

Max = 10915 ICL = 8275

Mean = 10446 ucL = 12616 =l

Print Save Cancel

Use the following procedure to save a Repeatability Report:

1. Click the Save button at the bottom of the new window. The Save As
dialog box will appear with the default log folder selected.
2. Name the file and click the Save As button.

GENERATING TEST REPORTS 7-11
VER 2.2.7



[Q Vector Uson Wity ]

NOTES:
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COMMENTS

We appreciate your taking the time to read the Vector Operations Manual.
Please help us improve our manual by sharing your comments with us.

— Are any parts of the Vector Operations Manual difficult to understand?

— Are the instructions and illustrations easy to follow?

— What areas could benefit from more detailed documentation?

— What else ought to be changed?

Thank you for your comments.

Please return this form to:

Uson L.P.

Attention: Engineering

8640 North Eldridge Parkway
Houston, Texas, USA 77041
Fax: (281) 671-2001
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