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SECTION 1

Introduction and Safety

* This section gives a general introduction to the DPC III, and
deals with safety considerations.

Dukane Corporation
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Section 1 Introduction and Safety

Before O erating Eclui ment
please fo

Before you operate the equipment, ow the recommendations given
here.

Read this Manual First

Before operating the Dynamic Process Controller™ (DPC) 111, read this
User’s Manual to become familiar with the DPC.

Watch for Special Paragraphs

Wiatch for these special kinds of paragraphs in this manual:

NOTE

Note statements highlight procedures or provide information.

CAUTION

Caution statements identify conditions or
practices that could result in damage to
the equipment or other property.

WARNING

Warning statements point out conditions

or practices that could result in personal
injury or loss of life.
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About this Manuadl

Contents
This manual:
e explains the installation and setup necessary for the Dukane
DPC III process controller,

e provides basic programming information to achieve precise
ultrasonic welding,

*  gives process control information about advanced program-
ming techniques,

e contains details to monitor process data, and

*  provides equipment specifications and troubleshooting infor-
mation.

Organization

Before Welding: Sections 1-5
Section 1 Introduction and Safety gives a general explanation of
the DPC, and covers safety considerations.

Section 2 Installation explains DPC setup and shows cable connec-
tions for a typical system.

Section 3 Controls introduces Front Panel and Advanced Program-
mer components and functions, and the basics of moving within the
menus.

Section 4 Start-up explains the start-up procedure using the Front
Panel and the Advanced Programmer. Stopping the weld cycle is also
covered.

Section 5 Menu Orientation gives an overview of how the menu is
organized and provides basics on navigating through the menu.

Basics of Process Control: Section 6
Section 6 Setup Mode, Process Control Page describes the set-
tings that have to be considered and made before welding can begin.



Section 1 Introduction and Safety

Organization, continued

Beyond the Basics of Process Control: Sections 7-10
Section 7 Setup Mode, Process Limits Page describes process
characteristics and shows how to establish limits to define bad and
suspect parts.

Section 8 Setup Mode, Communications Page explains how to
communicate with external devices including setup information allow-
ing part sampling and graphing.

Section 9 Setup Mode, Utilities Page gives information on using
the setup management tools and diagnostic features this menu pro-
vides.

Section 10 Setup Mode, Sequencing Page describes how the DPC
can be used for jobs that need multiple welds in a single setup.

Monitoring the Welding Process: Section 11

Section 11 Operate Mode, Operate Page describes ways to accom-
plish real-time monitoring of the process control functions.

Supporting Information: Sections 12 -16
Section 12 Specifications is a summary of the DPC power and space
requirements.

Section 13 Care and Troubleshooting describes equipment care and
provides elementary diagnostic information including error and warn-
ing messages.

Section 14 Contacting Dukane gives information on support from
the Dukane Ultrasonics factory team, and provides warranty informa-
tion.

Section 15 Appendices contain technical reference data.

The Index has page references for terms the manual uses.
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DPC Overview

The DPC 111 is one of Dukane Corporation’s most technologically ad-
vanced process controllers used with Dukane ultrasonic welding systems.

This fully integrated process controller provides essential control and
monitoring features for ultrasonic welding operations. Its modular de-
sign provides tailor-made flexibility in meeting a wide variety of process
requirements in one, space-saving unit.

A selection of DPC models helps meet different needs. For instance, the
DPC 1 s a reliable power source for welding applications. The DPC II can
function with a single, hand-held ultrasonic probe, while our DPC III can
be linked to a larger, stationary press, and the DPC IV might be networked
with a group of DPCs to control an extensive array of ultrasonic systems.

The advanced programming capabilities of the DPC I1I and IV improve the
welding process. Process characteristics and equipment settings are made so
that parts are joined precisely and consistently.

The DPC III and IV provide a one-point source for data collection
and display. When the DPC III is coupled with the optional Advanced
Programmer, it’s much easier to program and view process parameters.
That means process control can be managed more efficiently.

Key Features

Modular Design makes upgrades and retrofits easy when appli-
cation requirements change.

*  Weld Process Control is accomplished using the primary con-
trols of time, distance, energy, and peak power. Enabling second-
ary controls means any combination of these factors can be used
to achieve a greater level of process control precision.

Two sets of limits for as many as 25 process characteristics can be
made. Weld cycles can then be monitored to detect parts whose
process characteristics are outside the preset limits.
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Key Features, continued

* Progressive Pressure for holding and welding are available
in combination with the Dukane thruster that incorporates
dual pressure capability.

* Interface Versatility means that in addition to the DPC’s
own front panel display, it can connect with the Advanced
Programmer display, automation equipment, printer, and
computer. The DPC will also output data for a dedicated
statistical process control (SPC) system.

* Automatic Setup Change is used when parts require more
than one assembly operation and more than one set of pro-
cess parameters.

* Pulse Width Modulation is Dukane’s patented circuitry giv-
ing the DPC power supply the ability to efficiently change the
voltage sent to the transducer.

* Auto-Trac Tuning automatically tracks the resonant fre-
quency of the acoustic stack (horn, booster, transducer), and
adjusts the generator output frequency to match it.*

¢ mﬁﬂkqggaﬁﬂgkﬁwqma%mg@%@%m@gmms constant

* Load Regulation provides constant amplitude automatically
regardless of load (power draw).*

* Power Factor Correction (optional) means that the DPC
would be capable of reducing its electrical power consump-
tion by approximately 25%.

* Worldwide Auto-Ranging Universal Voltage Input means
that the DPC will operate anywhere in the world. No manual
power adjustments are needed.

* Within specified ranges.
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Health and Safety Recommendations

Please observe these health and safety recommendations for safe, effi-
cient, and injury-free operation of your equipment.

“System” in this manual refers to a complete group of components associ-
ated with the welding of plastic or metal parts, also known as an ultrasonic
assembly system. A typical system consists of a generator and/or ultrasonic
process controller, a thruster or press, switches, controls, cables, transducer,
booster, horn, and fixture.

NOTE

These recommendations apply to the welding system, that
is, the DPC, and the other components associated with join-
ing plastic and/or metal parts ultrasonically.

Proper Installation - Operate system components only after they are
properly installed.

No Unauthorized Modifications - Do not modify your system in any
way unless authorized to do so by Dukane Corporation. Unauthorized
modifications could cause equipment damage and/or injury to the opera-
tor. In addition, unauthorized modifications will void equipment war-
ranty.

Keep the Cover On - Do not remove any equipment cover unless di-
rected to do so by Dukane Corporation.

Grounded Electrical Power - Operate this equipment only with a
grounded electrical connection. (See Electrical Safety Grounding Instructions
on the next page.)

Comply with Regulations - You may be required to add accessories to
bring the system into compliance with applicable OSHA regulations for
machine guarding and noise exposure.

CAUTION

Parts being joined ultrasonically some-

times vibrate at audible frequencies.

Wear ear protectors to reduce annoy-

ing or uncomfortable sounds. In addi-
tion, ultrasound baffles, sound enclosures, or ma-
terials that absorb sound may be located to sur-
round the system.
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Special Health Notice - Plastics

Before using any Dukane ultrasonic system, become familiar with
OSHA regulations from the U.S. Department of Labor about the
particular type of plastic(s) you are using,

When plastic materials are being processed, they may emit fumes
and/or gases that could be hazardous.

Make sure there is proper ventilation whenever these plastics are
processed.

Electrical Safety Grounding Instructions

For safety, the power cords used on all Dukane products have a
three-prong, grounding-type plug.

CAUTION

If you must use a two-prong electrical
receptacle, we strongly recommend
that you replace it with a properly
grounded three-prong type. Have a
qualified electrician replace it following the Na-
tional Electric Code and any local codes and ordi-
nances that apply. See Figures 1-1 and 1-2.

CAUTION

If there is any question about the
grounding of your receptacle, have it
checked by a qualified electrician.
Do not cut off the power cord grounding prong
or alter the plug in any way.
Extension Cord: If an extension cord is needed,
use a three-wire cord that’s in good condition.
The cord should be large enough to do the job
safely. It, too, must be plugged into a grounded
receptacle. Do not use a two-wire extension
cord with this product.

Approved 2 pole, 3 wire grounding
receptacle BRYANT No. 5261 or equivalent
to NEMA 5-15R OR 5-20R

Figure 1-1 Example of 120V,
Grounded, 3-Prong Receptacle

-
=

Approved 2 pole, 3 wire grounding
receptacle HUBBELL No. 5652 or
equivalent to NEMA 6-15R OR 6-20R

Figure 1-2 Example of 220V,
Grounded, 3-Prong Receptacle
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120 Volt Ground Adapter

If it is impossible to change the wall receptacle to an approved ground-
ing-type, and where local codes permit, you may use an adapter to con-
nect the three-prong grounding plug to the two-prong receptacle. (See
Figure 1-3.)

1 - Power cord w/ 3 - prong plug

2 - Adapter assembly

3 - Wall Plate

4 - Receptacle

5 - Cold water pipe (metal)

6 - Ground clamp

7 - Mounting screw

8 - Earth Ground Lead

9 -14 AWG (1.63 mm @) Ground wire

Figure 1-3 Example of 120 V Ground
Adapter Hookup

CAUTION

The ground lead on the adapter
MUST BE CONNECTED TO GROUND.
Do not connect to gas pipes because
that may present a hazardous condi-
tion.

If the receptacle is grounded, the earth ground lead marked as 8 in Figure
1-3, may be connected to it.

If the receptacle is not grounded, connect a separate 14 AWG (1.63mm
= 0.064” dia.) ground wire from the receptacle to the nearest effectively
grounded metal pipe (cold water pipe) or equivalent grounding electrode.
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International Grounding

The power cable normally provided for international use is compatible
with many power outlets. (Refer to Figure 1-4.) However, if your appli-
cation requires another type of cable, check with the local Dukane
products representative, and follow local regulations concerning
proper wiring and grounding.

Grounding Contgcts

Typical Outlet

Provided Cable
Additional Grounding

Grounding lugs have been provided on the DPC, base, and
thruster (See Figure 1-5). You should connect a separate 14 AWG
ground wire to an effectively grounded metal pipe. This will
minimize any external electrical interference from leaking into the
control circuitry and will not compromise the safety of the power
ground.

Figure 1-4 Example of Internation-
al 220/240V Grounding

Base Ground
Connection

RFI Filter Considerations
In addition to the safety considerations above, proper grounding
at the generator power cord is essential for the effective
operation of the RFI (Radio Frequency Interfer-

ence) filter in every Dukane generator. The
filter prevents line noise from entering

the control circuitry of the ultrasonic
equipment, as well as blocking ultra-

sonic RFI from the power line.

Thruster Ground
Connection
(Used when

the thruster is
not used with

a press support

DPC Ground
Connection

To “earth ground”, a metal
pipe or grounding elec- ~—
trode.

Figure 1-5 Typical Equipment Grounding Arrangement



10

™ ’

This page intentionally left blank



SECTION 2

Installation

e This section deals with basic installation: locating and
cabling the .

Dukane Corporation
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Section 2 Installation

[ ]
Unpac king
Carefully open the shipping container, and make sure it has
the items shown in Table 2-1.

Quantity Item Part Number
1 DPC Il >
1 DPC Il User’s 403-541-04
Manual

AC power cord and cables as specified. See your packing
list. Compare with Table 2-3.

Table 2-1 Contents of DPC Shipping Container

** See Section 12, Specifications, for an explanation of the
DPC part number.

DPC Placement

Placement of the DPC depends on what type it is, bench-

NOTE
Questions or problems?
Call your sales representa-
tive or the Sales Depart-
ment at Dukane Corpo-
ration Headquarters for
most concerns. If reporting
damage, contact the car-
rier first. Save all shipping
containers and packing
materials so they can be
inspected in processing
any claims that may arise.
For additional help contact
Dukane Support/Service.
See Section 14 for contact
information.

top or rack-mounted.

Benchtop

Place the DPC near the ultrasonic press on a flat surface
with its front panel easily accessible. Make certain the
placement and cabling do not interfere with press opera-
tion.

Allow 5 inches (13 cm) at the rear of the DPC for cable
clearance. Allow 6 inches (15 cm) of space on either side
of the DPC for air circulation. Refer to Figure 2-1.

Allow space, 5 inches (12 cm) for cables

ez O U
T
Dynamic Process Controller™

r(m
e | \%8
L

Figure 2-1 Placing a Benchtop DPC

B

Continued

Allow space for ventilation, _
4 inches (10 cm) on each side.

11
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DPC Placement, continued

Rack-mounted

Figure 2-2 shows the use of a bracket kit in mounting a DPC to a 19-inch
equipment rack. (Contact Ultrasonic Sales at Dukane, and ask for the kit

as Part Number US-1155.) The DPC illustrated has the standard, angled

front panel of impact-resistant ABS plastic.

Allow 5 inches (12 cm) of space behind the DPC for cables. — |

l\ Approximate CAUTION
17.35 inch |
Inches (44 cm) — Remove any
19inches (48em) obstructions
that would
Figure 2-2 Rack-mounted DPC Using Bracket Kit prevent the free
flow of air around the DPC.
CAUTION

Do not install the DPC in a sealed enclo-
sure. In such an installation, heat would
build up inside the enclosure, and could
damage the equipment. If an enclosure
is needed, be sure to provide for adequate venti-
lation so any heat build up would be eliminated.

12



Section 2 Installation

Rear Panel Layout

Familiarize yourself with the connection points for power and
ground, and all communication ports on the DPC rear panel; see
Figure 2-3 below and Table 2-2, on the next page.

NOTE

See Appendix B, Connector Pinout Descriptions, for Press
Cable (Port J901), and Press Base Cable (Port J902) .

Activation Switch Port
Ground AC Breaker Amplitude Auxiliary Input/Output Port
| Switch Control (Customer Automation)
\ e Q3
US 123456

DUKANE CORP
ST. CHARLES, IL 60174
MADE IN USA

WARNING BASE

POWER LINE MUST BE
GROUNDED AT OUTLET -

— WARNING! -

©000000000000
000000000000

POWER LINE MUST BE
‘GROUNDED AT OUTLET.
REMOVE ALL POWER BEFORE
REMOVING COVER OR CONNECTING
OR DISCONNECTING CABLES.

Ji

AN
J901
ULTRASOUND
THRUSTER OUTPUT

IEC AC (Customer Signal)
Input

A e
A

(Press Interface Port)

— (Distance Encoder Port)

Figure 2-3 DPC Rear Panel

Continued

13
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Connection Point/ Panel label Function
Port (Alternate Designation)
Ground (Electrical Ground) Connection point to establish electrical
ground.
IEC AC Input (AC Power Source Input) Receptacle accepts all approved AC power
cords.
J1 ULTRASOUND OUTPUT High voltage ultrasound output to press,
thruster, or probe system.
Jo01 THRUSTER Control for pressure regulator and air valves.
(Press Interface Board)
Jo02 BASE Connects cycle activation switches and the
(Activation Switch Port) press base display to the DPC.
J401 TO LINEAR ENCODER Connection to the optical linear distance en-
(Distance Encoder) coder (mounted on the side of the press).
J3 SERIAL PORT Connects the DPC to printers or data pro-
RS-232 cessing systems.
DCE
J801 1/0 Gives access to equipment (Automation
(Auxiliary Input/Output Port) [ Input, Ground Detect) and/or functions (Bad
Part Output, Good Part Output, Suspect Part
Output, Ready Output) not already provided
through other connections.
J802 AUTO STOP Customer supplied signal.

Table 2-2 Rear Panel Connection Points/Ports
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Ground the System

Make sure the system is propetly grounded.

proceeding, make sure you have fol-
lowed the instructions of Section 1 relat-
ing to electrical grounding.

CAUTION
fji Is the system properly grounded? Before

Connect the Cables

CAUTION
Make sure electrical power is off before

connecting or disconnecting cables to the

DPC. Put both the front panel ON/OFF
switch and the rear panel AC breaker switch in
the OFF position whenever cables are connected
to or disconnected from the DPC.

Complete the cable connections for your system using

Figures 2-4 through 2-8 and Table 2-3 as guides.

The power cable is the last one to be connected, but do not turn on
the power to the DPC as yet.

NOTE

Systems may or may not have cables as shown. Com-
pare your equipment order with the cables that were

CAUTION

The power cord is equipped with a

three-prong, gounded-type plug for

your safety. Whenever a two-slot re-

ceptacle is encountered, we strongly
recommend that it is replaced with a prop-
erly grounded three-lead receptacle. Have a
qualified electrician do the replacement in ac-
cordance with the National Elecrical Code and
local codes and ordinances.

DO NOT cut off the power cord grounding

prong or alter the plug in any way.

Continued

15
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\

1)
r
- )
To Earth Ground .
DPC Il - Rear View (4)
s A 6
o @
\®/
J401 Joo1 | Jso2|| 1)
|
2! g\
é_| o AT
Connect to Printer, 9
Advanced Programmer 9 _ e .
or Computer « @
(2] Customer.Automofion
To Press Base Ground EqUIpment
Figure 2-4 DPC Cabling Connections
Cable Part No. Cable Type Length From DPC To
No. (m)
1 200-479 Coaxial 2.4 J1 J1 on Thruster
2 200-1203 15-Pin Sub-D 3.0 801 Input’Output
cable
3 200-1124 9-Pin Sub-D 3.0 J902 J35 on Press
Base
4 200-1104 36-Pin #M 24 J901 J7 on Thruster
5 625-14 12-Pin 3.0 J401 Linear Encoder
Serial connec-
6 200-1127 25-Pin Sub-DC 3.0 J3 tor on printer or
processor
200-1276-202 AC (120V) 2
, 200-1276-201 AC (240V) 2 IEC AC 3-prong AC
AC Input receptacle
200-1276-203 Continental 2
Europe

Table 2-3 DPC Cables

16
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The Advanced Programmer

(Part No. 438-641)

Overview

The DPC can be easily programmed using the keyboard for data entry.
The monitor provides a way to view full screens of process control
information. By allowing the operator to have quick access to program-
ming and information, the Advanced Programmer is a valuable process

control tool. The optional Advanced Programmer consists of:

14” video display emulator terminal with two serial and one paral-
lel port.

120 VAC power cord for terminal

ASCII Keyboard and connecting cable

Serial port cable to connect DPC I1I generator to Advanced Pro-
grammer terminal (Dukane P/N 200-740)

Connections

1.

2.

3.

DPC III to Advanced Programmer
Connect the serial adaptor cable from J3 on the DPC III to the SES
1-EIA connector on the terminal. See Figure 2-5.

Keyboard Connections
Connect the keyboard cable to the side of the terminal as shown in
Figure 2-7.

Power Connection

CAUTION

Do not use
a two wire
extension
cord with
the monitor. Fol-
low the electrical

Connect the advanced programmer power cord to a suitable 120 ?rour;d'ng dg vide-
VAC grounded outlet. Inés round on
Pages 6-7.
Advanced Programmer Monitor
sk 7 —~_ SES1-EIA J3 Serial Port

Port DPC III Generator 25-Pin Sub-D

AAAAAAAA

a0
mmmmmm

W — J

[T
)

J
sssssss
P

901
nnnnnnn

Cable — Dukane Part No. 200-740

\

Figure 2-5 Advanced Programmer to DPC 11l Connection

17
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SES 2-AUX
SES 1-EIA

[
=

Cable — Dukane Part No. 200-740

fl _A_A_ __J_VE (one supplied with Advanced P'rogrammer)

.

The Advanced Programmer is
factory configured with the
serial printer port enabled.
To reset the monitor or
re-enable the serial port, refer
to Section 13, pages 141-144.

k 2nd Serial Cable — Dukane Part No. 200-740

Serial Printer

Figure 2-6 Advanced Programmer Serial Printer Connection

\
\‘ ‘
/
/|

/
Keyboard Power
Connector Switch

Figure 2-7  Keyboard Connector and Power
Switch on Advanced Progammer

18

CAUTION

Make sure
the moni-
for power
is off when
connecting or dis-
connecting the
keyboard. If the
power is on, the
keyboard or the
Advanced Pro-
grammer could be
damaged.
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NOTE

The Advanced Programmer is factory configured to use
the serial printer port. Remember, that serial printers
are supported and parallel printers may work if they
support the printer codes listed in Appendix C, page V.
However, Dukane does not guarantee that all parallel
printers which support the listed printer codes will work.
To use the parallel port, it must be enabled. Follow the
procedure in Section 13 on pages 141-143. Remember,
only one of the output ports, serial (preferred) or parallel

Hand Probe System Connections

A probe system requires two connections to the DPC — The Auxiliary
Input/Output (Port J801), and Ultrasound Output, (Port J1) as shown
in Figure 2-8 below. In addition, a jumper block (Dukane Part No. 200-
1293) is required on J902 to replace the normally closed contact from
the Emergency OFF (ABORT) switch on the press base.

J902(J801|
A 2 SHORTING BLOCK
o N [ I P/N 200-1293
200-1293 l ]

1401\ 1901 S NOTE
The hand probe works only
in AUTO mode - refer to

)
QR

pages 53 and 60.

200-1248]

Figure 2-8 Probe Cabling

Computer Connections

See Appendix C for these connections.

19
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Ground Detect Feature Connections

If a DPC system has the ground detect feature, complete the press installa-
tion steps to isolate the fixture as shown below before rechecking the con-
nections and before connecting electrical power.

The horn is ground and acts
as a switch closure when it

touches the fixture.

Ground detect wire

from the DPC, a Screw m

<«——Horn

+ 5 VDC signal.

Fixture

Use plastic insulating washers
with the bolts used to fasten

the fixture to the base plate.
Center the washers and bolts so
the bolts will not touch the insides

. of the fixture holes.

2 (D
Install a plastic insulator
. between the fixture

With all electrical power to the

Base Plate

system turned off, connect cable P/N 200-12083 to the
J801 connector on the DPC rear panel. Connect the cable's
green (ground) wire to the fixture. The ground signal is sent

to the cable's Pin 15.

Figure 2-9 Ground Detect Fixture Installation

Recheck Connections

and the base plate.

Recheck all connections, and when they are all secure, you are ready to

connect electrical power.

Connect Electrical Power

As a final step in the cabling process, connect the electrical power from
the AC power source specified for your DPC. See Specifications, Section 12,

Table 12-1.

Figure 2-4 shows the AC power cable identified as Cable 7.

20



SECTION 3

Controls

* Functions of the controls on the DPC III Front Panel,
Rear Panel and the Advanced Programmer are explained.

Dukane Corporation
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Section 3 Controls

Rear Panel Control

The rear panel has an amplitude adjustment knob for controlling the
ultrasound output level. The amplitude may be manually adjusted
from 40% to 100%. The adjustment shaft is secured with a shaft—lock
bushing that is vibration and shock resistant to prevent unintentional
changes. The control is shown below in Figure 3-1a.

Amplitude

/_ Control

ULTRASC/JND
AMPLIT/JDE

0% —>80%

WARNING

POWER LINE MUST BE
GROUNDED AT OUTLET

A |
a L

rigure o~ 1a Rear raneir Ampiliruae “oniroi

LINEAR
ENCODER

Front Panel Layout

The DPC Front Panel is arranged into three sections shown below in

Figure 3-1b:
* DPC Display and Keypad,
* Generator Status Panel, and
Green
* AC Power. Power On LED

SYSTEM POWER OUTPUT

m ]
E S0L PROCESS CONTROL O i iiaioa®

CANCEL = A \J >  ENTER OPERATE CULE

S
—_————— — BEE
&'. Dynamic Process Controller DPC™ Il ua

Generator AC
Status Panel Power

DPC Display and Keypad
Figure 3-1b Front Panel Layout

21
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Front Panel Display and Keypad Overview

Display

The LCD display has one line displaying as many as 32 alphanumeric
characters. The display allows the operator to select and/or modify all
process parameters. In addition, all error messages and prompts will ap-
pear here.

In the Operate mode, all open process limits of the last weld will appear
here.

Keypad

The six-key keypad is used to access data, and to set up and modify weld
process parameters. The operator can scroll through the various menus,

make changes in the operating parameters, and select specific operations
to be monitored.

Up and Down Arrows ENTER
Two functions: . . Press to select and enter process
1. Move up or down in a list to and system parameters into setup
select an item. memory.When moving through menus,

2. When entering a number, the keys it acts as a "forward" key to move
increase or decrease the number from the current item ahead to a
indicated by the cursor. more specific one.

S01 PROCESS c 0 20, 40 a0 80 Too

CANCEL = A \J » EN'ER OPERATE EIE
HENENA
~ N\ I

Dureesie Dracess Controiiar Left and Right Arrows
CANCEL

Two functions:

Press to cancel an operation or a X 1 Wh L b .
mistaken entry . When entering a number, move cursor
o . left or right to the digit to be changed.
When moving through the menus, it .
2. In Operate mode: Each active process

acts as a "back" key to move from
the current item back to a more
general one.

parameter of the last weld can be
viewed on the display by pressing
either the left or right arrow key.

Figure 3-2 Keypad Functions

22



Section 3 Controls

Keypad Details
The CANCEL Key

The CANCEL key performs three functions depending on the system
mode, SETUP or OPERATE:

* Menu Navigation,
¢ Canceling an Erroneous Entry, or
e Canceling a Print or Display Operation

Menu Navigation

In the SETUP mode, on any page, pressing CANCEL has the effect of
moving from a lower level menu item to a higher level menu item.
For example, if INITIATE MODE is displayed on the front panel, press-
ing CANCEL changes the display to PROCESS CONTROL.

The only exception to this is when an entry has been changed, but
not entered. A description of pressing CANCEL in this case is ex-
plained below.

Canceling an Erroneous Entry

If an error is made when entering a new value for the Front Panel
display, pressing the CANCEL key removes the erroneous entry, and
replaces it with the old value. Pressing the CANCEL key again moves
from the current menu item to the previous menu item.

Canceling a Print or Display Operation
When sending information to the printer or displaying data from

previous welds, pressing the CANCEL key cancels the print or display
operation.

Continued
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The ENTER Key

The ENTER key performs two functions:

* Menu Navigation, and
* Setup Selection Entry

Menu Navigation

Pressing the ENTER key allows you to move from a higher level menu
item to a lower level item. For example, if the display is at INITIATE MODE,
pressing ENTER causes the Front Panel display to change from INITIATE
MODE to SELECT INITIATE MODE. When changing pages, the ENTER key
operates differently depending on whether the Advanced Programmer is
connected to the system.

With the Advanced Programmer connected, when ENTER is pressed the
page display will change from PROCESS CONTROL to COMMUNICATIONS.
This allows all pages to be displayed in quick succession with a minimum
number of keystrokes. To access the menu items of a particular page,
press the ENTER key twice.

Without the Advanced Programmer in the system, pages are changed
with the Front Panel keypad. Press the ENTER key only once to change
from page to page.

Setup Selection Entry

To input an item that has been selected, press the ENTER key when that
entry is complete. The ENTER key must be pressed before the DPC 111 ac-
cepts the entry into memory.

NOTE
REMINDER - The ENTER key must be pressed to save an

item to the program memory.
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Section 3 Controls

The Down Arrow Key

The Down Arrow key is used to choose SETUP menu items and to
change entry values. When choosing from a list of items, pressing the
Down Arrow key will choose the next item.

When entering a number, press the Down Arrow key, and the digit at
the cursor location will be reduced by one.

When modifying a text field, such as Job ID or Horn Number, press-
ing the Down Arrow key at the cursor location changes the letter in
reverse alphabetical order.

If the key is held longer than 0.5 second, automatic changes occur
each 0.25 second.

The Up Arrow Key

The Up Arrow key is used much like the Down Arrow key as ex-
plained above. It is used to choose SETUP menu items and to change
entry values. When choosing from a list of items, pressing the Up
Arrow key will choose the next item.

When entering a number, press the Up Arrow key, and the digit at the

cursor location will be increased by one.

When modifying a text field, such as Job ID or Horn Number, press-
ing the Up Arrow key at the cursor location changes the letter in
alphabetical order.

If the key is held longer than 0.5 second, automatic changes occur
each 0.25 second.
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The Left Arrow Key

In SETUP mode, the Left Arrow key has only one function. Press the key
to move the cursor to the left, to the next character. When the cursor can
no longer move left, the next time the Left Arrow key is pressed, the cutr-
sor will “wrap around” and appear at the end of the entry field.

In OPERATE mode, pressing the Left Arrow key allows the operator to
scroll through the active process characteristics of the last weld.

If the Left Arrow key is held longer than 0.5 second, the cursor automati-
cally moves one place to the left every 0.25 second.

The Right Arrow Key

In SETUP mode, the Right Arrow key has only one function. Press the key
to move the cursor to the right, to the next character. When the cursor
can no longer move to the right, the next time the Right Arrow key is
pressed, the cursor will “wrap around” and appear at the beginning of
the entry field.

In OPERATE mode, pressing the Right Arrow key allows the operator to
scroll through the active process characteristics of the last weld.

If the Right Arrow key is held longer than 0.5 second, the cursor auto-
matically moves one place to the right every 0.25 second.
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Section 3 Controls

Mode Selection Keyswitch

|
SYSTEM POWER OUTPUT

S0L PROCESS CONTROL O Rmcao i .

CANCEL <= A \ >  ENTER OPERATE

SETUP

Dynamic Process Controller DPC™ Il

Mode Selection Keyswitch

SETUP
« Key is needed to activate this mode.
« Key cannot be removed.

OPERATE

- Key is needed to activate this mode.
Key can be removed.

Figure 3-3 Front Panel Keyswitch

The mode selection keyswitch has two positions:

SETUP and OPERATE.

Using the Key - The key must be used to change from one mode to
another.

The key can be removed when in the OPERATE position only. In this
way access to the SETUP function can be limited to authorized person-
nel.

SETUP - Welding cannot take place in this position. The Front Panel
display shows the letter S followed by the current setup number.
Move through the Setup menu in this position.

OPERATE - Welding takes place when in this position. The Front
Panel display shows the letter O followed by the setup number that
will be used for the next cycle. Move through the Operate menu in
this position.
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Generator Status Panel

The Generator Status Panel has three sections:
* Generator Control, * System Status, and ® System Power Output.

SYSTEM POWER OUTPUT

System Power Output

—_
0 20 40 60 80 100
PERCENTAGE OF AVAILABLE FOWER

System Status ONINE
STATUS

on oFF

Generator Control

Figure 3-4 Generator Status Panel

Generator Control
Generator Control has three keys, shown in Figure 3-5.

ON LINE Key — Pressing this key makes the generator operational so it
can produce the ultrasound signals.

TEST Key — After ON LINE has been pressed, when the TEST key is pressed, Figure 3-5 Generator Control
the generator activates and produces an ultrasound signal. The DPC

display shows the power of the acoustic stack being tested. At the same

time, the SYSTEM POWER OUTPUT display shows generator output in per-

cent.

OFF LINE Key — Press this key to make the generator no longer opera-
tional. This prevents production of ultrasound signals.
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Section 3 Controls

System Status

The STATUS display shows the status of six conditions. If a condition’s
status is “active”, the name of the condition is lighted in the System
Status Display.

In Figure 3-6, ON LINE is active.

The conditions are explained below. STATUS

ON LINE and OFF LINE — One or the other of these generator con- __ ]
ditions can be active at once. The corresponding words showing the Figure 3-6 System Status Display
active status are lit in the System Status Display.

OVERTEMP — This indicator lights if input or output power modules
overheat. The generator then automatically shuts down. It resets when it
reaches 75°C.

OVERLOAD - This indicator lights when either of the following condi-

tions occurs:

* An instantaneous overload caused by a mismatch between the ultra-
sound signal and the vibrational characteristics of the acoustic stack
(transducer, booster and horn).

* Excess power beyond the generator power rating is being drawn from
the generator.

NOTE
The red warning indicator in the SYSTEM POWER OUTPUT
section of the panel lights just prior to an average over-
load indication. See Figure 3-8.

The ultrasound signal is shut down when an overload occurs.

INPUT TEST — This indicator flashes during the power-up test sequence.
It will also light if a fault occurs on the input module circuit.

FAULT — This indicator lights when out-of-tolerance voltage fluctua-
tions occur that are related to one of the following:

* AC line voltage.

* An internal DC power supply (+5 VDC; -12 VDC; +12 VDC; or, +24
VDCQO).

* The power factor circuits and/or the 360 VDC bus.

Continued
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System Power Output

Green

The three color SYSTEM POWER OUTPUT display indicates the percentage

of ultrasonic power being drawn by the load.

* GREEN indicates normal operation. If the rear—panel amplitude con-
trol is set to less than 100%, the power meter will reflect the reduced

amplitude signal.

Figure 3-7 shows the group of “normal” indicators.

* YELLOW warns that a potential overload condition exists.

* RED warns that an overload condition exists.

Figure 3-8 shows which indicators warn of overload conditions.

AC Power

The AC power section has:

* An ON/OFF switch for AC electrical power.

YSTEM POWER QUTPUT

(TN

80 100
PERCENTAGE OF AVAILABLE POWER

Figure 3-7 Normal Operation

Indicators
NER OUTPUT NER OUTPUT
i
60 80 10
ABLE POWER
Yellow Red

Figure 3-8 Warning Indicators

e A green LED indicator that lights when power has been switched

(13 2

on .

NOTE

panel.

The ON/OFF switch is also a circuit breaker that pro-
vides overload protection for the DPC. This switch works
together with a similar AC breaker switch on the rear

Green Power On

LED

'STEM POWER OUTPUT

0 20 40 0 100
U oF.

N Push the "I" end of the switch
to turn power on.

ON LINE ‘

STATUS

OFF Push the "0" end of the switch

to turn power off.

AC Power Switch

Figure 3-9 AC Power Switch
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CAUTION

Make sure elec-
trical power is off
before connect-
ing or disconnect-
ing cables to the DPC.
Put both the front panel
ON/OFF switch and the
rear panel AC breaker
switch in the OFF posi-
tion whenever cables are
connected to or discon-
nected from the DPC.




Section 3 Controls

The Advanced Programmer Keyboard

The Advanced Programmer custom keyboard and its monitor sim-
plify process control by giving the operator a tool to more quickly
program and monitor the welding process

NOTE

Refer to the Sherwood (monitor) User’s Manual for ad-
ditional information about the abilities of the Advanced
Programmer.

Programmable
Function Keys F1 - F9

Scroll Num C
Sherwood \ lock Lock Lock|
a a a
N
Prt Sc
Esc| F1 | F2 | F3 | F4 | F5 | F6 | F7 | F8 | F9 |F10 SysRq
Back “
Space | ¢
PgUp
Enter |PgDn
Shift Shift | 4 End
Fn | Cirl Altl Alt Del |~ | —

Figure 3-10 Advanced Programmer Keyboard

Function Keys

The active function keys are F1 through F9. These can be defined by
the operator to perform things that would be used most frequently.

Use of the keys can reduce the need to switch back and forth from
SETUP to OPERATE.

For your convenience the F10 key has been defined as SELECT NEW
SETUP. FF10 cannot be deleted or reprogrammed, and it functions in

both SETUP and OPERATE modes. .
Continued
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Function Keys, continued

Programming a Function Key

NOTE
Programming the function keys can only be done in SETUP mode.

To program a function key:

1. Highlight the number, list, or text entry field you want to program.
2. Press and hold the SHIFT key.

3. Press the function key (F1 through F9) to be programmed .

4. One of two messages will be displayed:
KEY PROGRAMMED, or
KEY DEFINED - OK TO OVERWRITE?

5. If the key is already defined, you can either:
* Abort the programming process by selecting NO, or
* Overwrite the previous programming by selecting YES.

Removing a Function Key’s Program

To remove the programming from a function key, the Advanced Pro-
grammer display must be in the OPERATE mode. The procedure is similar
to programming a function key:

1. Press and hold the SHIFT key.

2. Press the function key to be changed.

3. A message appears asking the operator to confirm whether the func-
tion key’s program is to be deleted.

4. The operator can either:

* Abort the delete procedure by answering NO, or
* Delete the function key’s program by answering YES.
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Section 3 Controls

Miscellaneous Key Functions

Press to select and enter process
and system parameters into setup
memory. When moving through

In SETUP: Allows quick movement from
page to page.

An Example: If WELD METHOD is selected
and the HOME key is pressed, the next item
to appear will be PROCESS CONTROL. That
is the menu page on which WELD METHOD

the menus, it acts as a “forward”
key moving from the current item
to a more specific one.

Scroll Nu
Lock Lock
" =

Delete
Press to cancel an operation or a
mistaken entry.

When moving through the

menus, it acts as a “back” key
moving from the current entry to / \ Pﬂ_ Page Up, Page Down
a more general one. E Select between
nfer Pgbn SETUP and OPERATE modes.
shift | 4 End
/ N
Alt Del [+, ¢y —
/ ! \
/ \

Up and Down Arrows
Two functions:

1. Move up or down in a list to select
an item.

Left and Right Arrows
Two functions:

1. Move cursor left or right to a digit that needs
to be changed.

2. In OPERATE mode: Each active process param-
eter of the last weld can be viewed by pressing
cither the left or right arrow.

2. When entering a number, the keys
increase or decrease the digit indi-
cated by the cursor.

Figure 3-11 Advanced Programmer Special Purpose Keys
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Blocking Access to SETUP Mode

Access to the SETUP mode functions is blocked when the Front Panel key
is removed from the keyswitch while the unit is in OPERATE mode. (See
Page 27.)

If the unit has the Advanced Programmer however, the keyboard PgUp
and PgDn keys can be used to switch between modes even though the
front panel keyswitch is locked in the OPERATE position. To block access
to the SETUP mode in this case, disconnect the keyboard from the moni-
tor, and store the keyboard securely.
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SECTION 4

Start-up

e Start-up sequences are explained.

Dukane Corporation
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Section 4 Start-up

Overview

Complete installation (Section 2), and become familiar with the
controls (Section 3) before start-up. Section 4 describes the start-up
sequence — first for systems with no Advanced Programmer, and
then for systems with it.

Start-up without Advanced Programmer

1. Push the DPC III rear panel AC breaker switch to ON.

2. Push the ON LINE generator control key on the front ON
panel.

3. Push the front panel AC power switch to ON. OFF

AC Breaker Switch
When the DPC is turned on:

¢ Three quick tones from the buzzer are heard.
* INPUT TEST flashes (red) briefly as the power-up test is run.
* The green “on” LED indicator in the AC power section lights.

Next, four separate displays appear in rapid sequence:

DPC Il WELDING SYSTEM

SOFTWARE VERSION V. T xxxx

COPYRIGHT DUKANE CORPORATION  1989-2000

ALL RIGHTS RESERVED

The final message displayed in the start-up sequence depends on
which mode was selected by the Mode Selection Keyswitch: SETUP
or OPERATE.

If SETUP was selected, the message will be:

SO1 - PROCESS CONTROL

If OPERATE was selected, the message will be: NOTE
_ The setup number to the
(O01)- PART COUNT left of the menu item
= begins with the letter “S”
Setup Number for SETUP, or with “O” for
OPERATE.
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Start-up with Advanced Programmer

If your system has an Advanced Programmer, the DPC III sends
an “are you there” command to the Advanced Programmer every
two to three seconds. When the Advanced Programmer responds
for the first time, or after it has been disconnected for over five
seconds, communications are established automatically. To turn on
the Advanced Programmer:

1. Turn on the DPC I1II as outlined on the previous page.

2. Turn the Power Switch located on the lower right side of the
base from the O (OFF) position to the | (ON) position. See Figure

4-1. ’

3. The Advanced Programmer beeps twice after system checks
and initialization. Figure 4-1 Right Side View
Advanced Programmer

_ Power Switch

4. 'The Advanced Programmer screen displays an “OK’ message mo-
mentarily before displaying either the SETUP or OPERATE screen.

Front Panel and Advanced Programmer display content depends
on the position of the Mode Selection Keyswitch. Figure 4-2 on the
next page illustrates the displays when the keyswitch is in either the
SETUP or OPERATE position at start-up.
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Section 4 Start-up

Advanced Programmer Display

PROCESS CONTROL DPC Ill Setup # 1:Insert #2 ——————————— vlixxx ]
INITIATE MODE MANUAL AFTERBURST DISABLED
. : TRIGGER METHOD MAINTAINED
Keyswitch in SETUP TRIGGER METHOD
Position SECONDARY CONTROLS
WELD METHOD SINGLE PRESSURE xgtg EII\?ERACIB\IYC }E]P] 8£E
TIME 0.000 PEAK POWER P1 OFF
ABSOLUTE DISTANCE OFF
OPERATE SCRUB DISABLED TOTAL CYCLE TIME OFF
TOTAL STROKE OFF
HOLD METHOD ENABLED
SETUP
TIME 0.000
[1. PROCESS CONTROL 4. UTILITIES
2. PROCESS LIMITS 5. SEQUENCING
3. COMMUNICATIONS
(c)1989-99 Dukane Corp.

Front Panel Display
SO1: PROCESS CONTROL

Advanced Programmer Display

PART DOWNSTROKE TRIGDELAY ~ WEIDTIME ~ WELDDIST ~ TOTALCYCIE  TIME
COUNT  TIME TIME PRESSURET  PRESSURE1  TIME
Keyswitch in OPERATE
Position
OPERATE
HIBAD LIM 0.0060
HI SUS LIM 0.0055
1O SUS LM 0.0045
LO BAD LIM 0.0040 0.800
1. FUNCTION KEYS 4. PRINT HEADERS 7. PRINT GRAPH
2. PRINT CONSECUTIVE MEMORY 5. DISPLAY CONSECUTIVE MEMORY 8. RESET SEQUENCE
3. PRINT SAMPLE MEMORY 6. DISPLAY SAMPLE MEMORY
[ (c)1989-99 Dukane Corp. |

Front Panel Display
001: PART COUNT 0

Figure 4-2 Displays at Start-up
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Stopping the Weld Cycle

Normal Conditions

The cycle stops when the programmed cycle ends.

Emergency Conditions

Manual System

Press the red, PUSH FOR EMERGENCY OFF switch on the press base
plate.

Automated System
Customer-supplied external controls provide the means to stop the
cycle for an automated system.

An auxiliary cable connects these external controls to the DPC at con-
nector J902. See Figure 2-4, Page 16.
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SECTION 5

Menu Orientation

* This section provides orientation to menu organization
and to the basics of navigating through the menus.

Dukane Corporation
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Section 5 Menu Orientation

Overview

This section of the user’s manual provides orientation to the DPC

11T menu by providing;

*  Terms to Know, and

e Instruction on navigating through the menu — first in SETUP
mode and then in OPERATE mode.

Both Front Panel and Advanced Programmer control are considered.
Figure 5-1 illustrates how the menu is organized under the two main
functional modes, SETUP and OPERATE.

DPC lil Menu Organization

FUNCTIONAL MODES

— SETUP
1

° PROCESIS CONTROL ° PROCEISS LIMITS e COMMUNICATIONS
Initiate Mode Bad Limits Configure Serial Port
Trigger Method Suspect Limits User 1O
Weld Method Advanced Programmer
Scrub Part Sampling
Hold Method Graphing
Afterburst
Secondary Controls

T 1
e UTILITIES e SEQUENCING

Setup Utilities Sequencing
Time and Date Utilities Sequence

Encoder Utilities
Reset/Preset Part Count
User Parameters

Power Utilities

—| OPERATE

T 1
* PRINT GRAPH ® RESET SEQUENCE

Figure 5-1 DPC Il Menu Organization

I T 1
* FUNCTION KEYS ® PRINT CONSECUTIVE MEMORY ® PRINT SAMPLE MEMORY

I T 1
® PRINT HEADERS ® DISPLAY CONSECUTIVE MEMORY  * DISPLAY SAMPLE MEMORY
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Terms to Know

NOTE
These terms apply to the way the DPC Ill program has
been put together. Knowing what these terms mean will
help in understanding how to move through the program.

Menu ltem

Each word or phrase appearing on the Front Panel display or on the Ad-
vanced Programmer display is a menu item. The single-line Front Panel
display shows menu items one at a time, while the full-screen Advanced
Programmer display shows many menu items at once.

NOTE

The menu item currently selected on the Advanced Pro-
grammer display is highlighted in reverse video.

Page

A page is a collection of menu items grouped under a main topic. For
instance, SETUP mode is organized into these five pages:

* Process Control

* Process Limits

* Communications

e Utilities, and

* Sequencing,

Menu

The menu is the DPC’s interface between the operator and the program
that actually completes the work to be accomplished. The menu is made
up of all the menu items.
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Section 5 Menu Orientation

Terms to Know, continued

Entry Fields

Entry fields are menu items that allow the operator to input or
modify parameters. You will encounter three types:

* Numetic
e List, and
e Text

Numeric Entry Field

This type of entry field requires numeric values to be entered. Ex-
amples of numeric entry fields:

* ENTER WELD TIME,
* ENTER SAMPLE SIZE, and
* ENTER PART COUNT.

Advanced Programmer - Numbers can be entered using the Ad-
vanced Programmer’s keyboard number keys and the decimal point
key. This is direct parameter entry. Another way of entering numbers is
with the edit mode. A number can be edited by pressing any non-nu-
meric key on the keyboard. The current setting is displayed and can

Front Panel Display - With the Front Panel, using edit mode is the
only way to make numeric entries.

List Entry Field

This type of entry requires selecting a parameter from a list of
choices. Select by using the Advanced Programmer’s numeric keys or
by scrolling through the list using the Up and Down Arrow keys of
the Front Panel or Advanced Programmer.

Examples of list entry fields:

* SELECT INITIATE MODE - MANUAL/AUTO
* SELECT SCRUB — DISABLE/ENABLE
* SELECT BUZZER STATUS — ON/OFF

Continued
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Terms to Know, continued

Text Entry Field

This type of entry requires entering strings of text. Text entry is done as
was numeric entry with the exception that upper and lower case letters
(A to Z) and punctuation marks can be used (as well as numbers).

Examples of text entry fields:

* JOBID, and
* BOOSTER (description).

NOTE

Review what the keys’ functions are by referring to Section
3 - Controls.
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Section 5 Menu Orientation

Navigating in SETUP Mode

Figure 5-2 illustrates a typical “flow” when navigating through the SETUP
portion of the menu. Starting with the PROCESS CONTROL page and end-
ing with the SEQUENCING page, the gray line indicates that each menu
item is linked to the one that follows (or precedes) it.

N

SETUP

|
e PROCESS CONTROL
Initiate Mode

Trigger Method
Weld Method
Scrub

Hold Method
Afterburst
Secondary-Controls

T 1
¢ PROCESS LIMITS ¢"COMMUNICATIONS
Bad Limits Configure Serial Port
SuspectwLimits User IO
Advanced Programmer
Part Sampling
Graphing

o UTILITIES
Sefup Utilities
Time and Date Utilities
Encoder Utilities
Reset/Preset Part Count
User Parameters

Power Utilities

Figure 5-2 Navigating in SETUP Mode

I
*"SEQUENCING
Sequencing

Sequence

Continued
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Navigating in SETUP Mode, continued
How to Navigate
Using the Front Panel Controls

A review of Front Panel key functions is shown below so you can apply
that understanding to navigating through the menu as explained on the

following page.
Up and Down Arrows ENTER
Two functions: _ . Press to select and enter process
1. Move up or down in a list to and system parameters into setup
select an item. memory.When moving through menus,
2. When entering a number, the keys it acts as a "forward" key to move

increase or decrease the number from the current item ahead to a
indicated by the cursor. more specific one.

s01 PROCESS CAWlgoL | Sk e

CANCEL <= [\ \J > ENTRR OPERATE ERE
NMENMNEBRE

ima2ss Controiiar

N
CANCEL

Press to cancel an operation or a A ;
mistaken ent 1. When entering a number, move cursor

! nuy. . left or right to the digit to be changed.
When moving through the menus, it .

" " 2. In Operate mode: Each active process
acts as a "back" key to move from
. parameter of the last weld can be

the current item back to a more . . .

eneral one viewed on the display by pressing
gener : either the left or right arrow key.

Figure 5-3 Front Panel Key Functions
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Section 5 Menu Orientation

Navigating in SETUP Mode, continued

The figure below illustrates the concepts of navigating from PROCESS
CONTROL to TRIGGER FORCE using the Front Panel.

In addition to the starting PROCESS CONTROL display, five more dis-
plays will be encountered. These displays and the keys used to move
to them are shown below.

In general, the actions shown using the ENTER, CANCEL, and arrow
keys in this example apply to navigating any part of the menu in
SETUP mode.

Setup (S) Number (01)

(SOT1) PROCESS CONTROL Starting display in SETUP mode.

ENTER

SO1 INITIATE MODE

ENTER
77N
SOT1 SELECT INITIATE MODE AUTO ( A v) MANUAL
N
ENTER Select from list of choices

with arrow keys.

SO1 TRIGGER METHOD

ENTER
v SO1 TRIGGER TYPE FORCE (/AA )MA'NTA'NED
\j/ MOMENTARY

ENTER
SO1 TRIGGER FORCE 10 | AW o sot FORCE

<« - To move cursor.

A3

Touching the CANCEL key moves the display
“back” to the last menu item. In this example, it
would be to TRIGGER TYPE.

Figure 5-4 Navigating with the Front Panel

Navigating with the Advanced Programmer is described next.
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Using the Advanced Programmer

The figure below highlights the functions of the keys typically used to
navigate with the Advanced Programmer keyboard.

Press to select and enter pro-
cess and system parameters into

setup memory. When moving In SETUP: Allows quick movement from

page to page.
An Example: If WELD METHOD is select-
ed and the HOME key is pressed, the next

item to appear will be PROCESS CONTROL.
That is the menu page on which WELD
METHOD appears.

through the menus, it acts as a
“forward” key moving from the
current item to a more specific

one.

N\
Delete
Press to cancel an operation or 2 /
. Back /
mistaken entry. Space | Tome
When moving through the P
menus, it acts as a “‘back” key \ PgUp
moving from the current entry \ Page Up, Page Down
to a more general one. Enter PQD)/ Select between
SETUP and OPERATE modes.
N Shift } End
1 N
/ Alt Del |=— * —
/ \\

Up and Down Arrows
Two functions:

1. Move up or down in a list to
select an item.

2. When entering a number, the
keys increase or decrease the digit

Left and Right Arrows
Two functions:

1. Move cursor left or right to a digit that needs
to be changed.

2. In OPERATE mode: Each active process
parameter of the last weld can be viewed by
pressing either the left or right arrow.

indicated by the cursor.

Figure 5-5 Advanced Programmer Special Purpose Keys
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Navigating with the Advanced Programmer, continued

The Figure below illustrates the PROCESS CONTROL Page. Circled
numbers 1-5 correspond to the numbered steps below describing
how to navigate from PROCESS CONTROL to TRIGGER FORCE.

In general, the actions described in this example apply to navigating any
part of the menu in SETUP mode. Compare this process with Front
Panel navigation described on Pages 44 and 45.

ROCESS CONTROL DPC Il Setup # 1:Insert #2 i vixxxx
/| INTIATE MODE MANUAL AFTERBURST DISABLED
TRIGGER METHODoFORCE 10 °
o TRIGGER NORMAL
Highlight SECONDARY CONTROLS
indicates
current WELD METHOD SINGLE PRESSURE aﬁg Eﬁgﬁgfglm 8EE
selection. TIME 0.000 PEAK POWER P1 OFF
ABSOLUTE DISTANCE OFF
SCRUB DISABLED TOTAL CYCLE TIME OFF
TOTAL STROKE OFF
HOLD METHOD ENABLED
TIME 0.000
\
) PROCESS CONTROL 4. UTILITIES
The 5 Pagesin ||| 2 PROCESS LIMITS 5. SEQUENCING
SETUP Mode —TT~ 3. COMMUNICATIONS
(c)1989-99 Dukane Corp.

Figure 5-6 Navigating on the Advanced Programmer Display
@ Press ENTER to move to INITIATE MODE.

@ Press M=  to move to the right for mode selection.

@ Use the A VGys to select MANUAL.

@ Press ENTER to move to TRIGGER METHOD.
Use the A V<eys to select FORCE.

Press W= to move to the right where pressure is chosen.

Use the A ' keys to choose two digits for the pressure.
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Navigating in OPERATE Mode

Navigating techniques learned for the SETUP mode will function as well in
getting around in the OPERATE mode. DPC Front Panel keys and the Ad-
vanced Programmer keys function for OPERATE as they did for SETUP. Menu
items are linked in the order indicated by the gray line in the figure below.

Specific references to each of the menu items can be found in Section 11,
Operate Mode.

Quick Review of Key Functions
Review the key functions by referring to Figure 5-3 for Front Panel keys and
to Figure 5-5 for Advanced Programmer keys.

o
OPERATE [>>
T T 1
* FUNCTION-KEYS * PRINT CONSECUTIVE-MEMORY * PRINT SAMPLE-MEMORY
A <
T T 1
*-PRINT-HEADERS e DISPLAY CONSECUTIVE MEMORY  ® DISPLAY SAMPLE MEMORY
* PRINT GRAPH ® RESET SEQUENCE

<
Figure 5-7 Navigating in OPERATE Mode

48



SECTION 6

Setup Mode, Process Control Page

* This section outlines the settings that have to be
considered and made before ultrasonic welding
can begin.

Dukane Corporation
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- Sectionb Setup Mode, Process Control Page

Overview

The figure below illustrates the SETUP mode menu and its five pages: NOTE
Process Control; Process Limits; Communications; Utilities; and, .
Sequencing, Review how to select

SETUP mode by referring
to Pages 27 and 33.

Section 6 provides basic information about using the Process Con-
trol Page. Sections 7-10 deal with each of the four other pages: Pro-
cess Limits, Communications, Utilities, and Sequencing respectively.

SETUP

1 | 1
* PROCESS CONTROL * PROCESS LIMITS ¢ COMMUNICATIONS

Initiate Mode Bad Limits Configure Serial Port
Trigger Method Suspect Limits User 10

Weld Method Advanced Programmer
Scrub Part Sampling

Hold Method Graphing

Afterburst

Secondary Controls

. UT||.I|T|ES o SEQUEINC|NG
Setup Utilities Sequencing
Time and Date Utilities Sequence
Encoder Utilities
Reset/Preset Part Count

User Parameters

Power Utilities

Figure 6-1 SETUP Mode Pages

Continued
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Process Control Page

The seven primary menu items of the Process Control Page are shown in
Figure 6-2. The items are organized and displayed in the order they have
in a usual weld cycle. That means that Initiate Mode is considered first,
and Secondary Controls considered last. These are the basics the operator

must consider before starting to weld parts.

SETUP

I
* PROCESS CONTROL

Initiate Mode
Trigger Method
Weld Method
Scrub

Hold Method
Afterburst
Secondary Controls

Figure 6-2 Process Control Page Menu

At start-up (in SETUP mode) Front Panel and Advanced Programmer dis-

plays will appear as shown on the next page.
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Starting Displays
The figures below approximate how the displays appear when starting
out with the Process Control Page.

—PROCESS CONTROL |—————— DPC lll Setup # 1:Insert #2 i vixox T
INITIATE MODE MANUAL AFTERBURST DISABLED
TRIGGER METHOD MAINTAINED
TRIGGER NORMAL
SECONDARY CONTROLS
WELD DISTANCE P1 OFF
WELD METHOD SINGLE PRESSURE WELD ENERGY P1 OFF
TIME 0.000 PEAK POWER P1 OFF
ABSOLUTE DISTANCE OFF
SCRUB DISABLED TOTAL CYCLE TIME OFF
TOTAL STROKE OFF
HOLD METHOD ENABLED
TIME 0.000
[1.JPROCESS CONTROL A. UTILITIES
2. PROCESS LIMITS 5. SEQUENCING
3. COMMUNICATIONS
‘ (c)1989-99 Dukane Corp.

Figure 6-3 Advanced Programmer Process Control Display
\_ Status Line

SO1 - PROCESS CONTROL

Figure 6-4 Front Panel Process Control Display

NOTE
To review how to use the Front Panel and Advanced
Programmer keys to navigate through the menu, refer
to Section 3, Controls.

Continued
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Initiate Mode

SETUP

—sETuP |

Initiate Mode controls how a cycle is started. The cycle be-
gins in one of two modes: Manual or Auto.

Manual

Trigger Methods

With each trigger methods, the cycle is started by depressing
both activation switches (Activation Switch 1 and Activation
Switch 2) within 0.5 second of each other.

Depress the activation switches continuously until the trigger switch on
the press has closed or until the ultrasonic signal is applied. Otherwise,

o PROCESIS CONTROL
Initiate Mode
Trigger Method
Weld Method
Scrub
Hold Method
Afterburst

Secondary Controls

the cycle is terminated, and the error message E13:SS(s) RELEASED BEFORE

TRIG is displayed on the Front Panel display and on the Advanced Pro-
grammer display status line. See Figure 6-3 on the previous page.
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Auto

With Auto Mode, the cycle is begun by providing a
closed contact between Pins 8 and 2 of the J801 con-
nector. Apply the Auto Input signal for a minimum of

50 milliseconds to ensure that the cycle has been started.

Mode Input Duration
Auto J801 50 msec minimum
Until trigger or
Manual J801 ultrasound signal is
activated.

Table 6-1 Initate Mode Summary
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Trigger Method

“Trigger” defines the type of event that turns on the ultra-

SETUP

:

T
® PROCESS CONTROL

sound signal. This event can be: Initiate Mode
¢ Trigger Method <
e acontact closure from the trigger switch in the press or Weld Method
e an absolute encoder position as in the case of pre-trigger- Serub
. Hold Method
1ng: Afterburst

Secondary Controls

Trigger Method defines the behavior of the system as it relate
to trigger.

Trigger Type
The first choice to be made is what type of trigger you need. Trig-

ger type defines whether the signal that triggers the application of an
ultrasonic signal is: Maintained or Momentary.

Maintained

A maintained trigger means that the trigger signal is active for the entire
Weld portion of the cycle. The signal comes from the pressure
switch on the press.

If the signal is lost while the ultrasonic signal is on, the cycle is terminat-
ed, and one of two error messages is displayed on the Front Panel and on
the Advanced Programmer monitor:

E12: TRIGGER LOST WITHIN 100ms appears when the ultrasonic
signal is lost within the first 100 milliseconds.

E11: TRIGGER LOST WHILE SONICS ON is displayed if the signal is lost
after the ultrasonic signal has been on for at least 100ms.
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Momentary

With a momentary trigger, the trigger switch is ignored after it closes
once. If the trigger switch opens during the weld portion of the
cycle, the weld continues normally. No error message is generated.

CAUTION

Be certain that the application of the
ultrasonic signal is due to contact with
the part, and not due to anything else.
This can be determined by setting
downstroke limits for distance and time.

CAUTION

Use extreme caution when using

the Momentary trigger type. Open-

ing the trigger switch will NOT ter-
minate the weld cycle. Guard the horn/fixture
“pinch point” to prevent hands, or fingers from
being crushed by the vibrating horn.

Once a trigger type has been selected, a trigger method can be chosen
from this group of six methods:

* Normal Trigger

* Delay Trigger by Time

* Delay Trigger by Distance

* Delay Trigger till Auto-In,

* Pre-trigger by Distance, and
* Probe Mode.

Continued

TIP

Here are some reasons the
trigger switch may be lost:
The application may need
a light trigger setting and
low pressure causing the
press inertia at the start of
the downstroke to close
the trigger switch.
Another reason: Involves
use of Kinechek (hydraulic
speed control). If the mate-
rial melts at a rate faster
than the horn descends,
pressure is lost at the face
of the horn, and the trig-
ger switch can open.

55



™ ’

Trigger Method, continued
Trigger Method 1: Normal Trigger

The ultrasound signal is applied when the trigger switch in the press

closes or the force read from the force transducer reaches its preset limit

(the force built up after the horn contacts the part).

NOTE
The force needed to close the trigger switch can be adjust-
ed by rotating the trigger adjustment knob on the thruster.
In systems equipped with a force transducer, adjust the
force by increasing or decreasing the force level with the
Front Panel or with the Advanced Programmer when FORCE
is the trigger type.

Trigger Method 2: Delay by Time

This method delays the start of the ultrasound signal by a specified time.
Otherwise, this method is the same as “Normal Trigger”.

Entering Trigger Delay by Time

Enter trigger delay time in seconds from 0 to 99.999 in increments
of 1 millisecond.

56

TIP

Delaying the trigger causes
the ultrasonic signal to

be delayed until a specific
event occurs. The delay
allows additional pressure
build up on the part. In this
way resilient compounds
such as O-rings, and gaskets
can be collapsed. Likewise,
warped parts can be flat-
tened before the ultrasonic
signal is turned on.
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Trigger Method 3: Delay by Distance (Systems with Distance Encoder Only)

This method delays the start of the ultrasound signal by a specified dis-
tance beyond the normal trigger point. Otherwise, this method is the
same as “Normal Trigger”.

To continue the weld cycle even if the delay distance is not met, a
MAXIMUM DELAY TIME value must also be entered.

Entering Trigger Delay by Distance and Max Time

Enter trigger delay distance in inches from 0 to 9.9999 in increments
of 0.0001 inch. (Distance can also be entered in millimeters from 0
to 99.999 mm in increments of 0.001 mm.)

Next, enter MAX TIME in seconds from 0 to 99.999 in increments of 1
millisecond.

Trigger Method 4: Delay till Auto-In

This method delays the start of the ultrasound signal until an Auto-In TIP

input (an external signal from customer equipment) is received. Delay till Auto-In can be
used to synchronize the
application of ultrasound
NOTE in a multi-headed applica-
tion. During this delay the
IN DWELL signal on Pin 5
of the J801 connector is
asserted (if In Dwell has
been enabled).

Delay till Auto-In is in addition to the auto-initiate signal
that may have been used.

NOTE

Although a press pre-trigger flag could be used, the pur-
pose of the Delay till Auto-In feature would be defeated.
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CAUTION

With Delay till Auto-In as the trigger method, there are two
auto-in signals: the first starts the cycle (Cycle Initiate) and
the second starts the ultrasound signal. If the Initiate Mode
is set to AUTO, take care to avoid confusion between these
auto-in signals.
For Delay till Auto-In to work, end the Auto-In (Cycle Initiate) signal
before the trigger switch is activated. Otherwise, there will be no de-
lay when the trigger switch activates, and the ultrasound signal will
start too soon.

©

e

[s)

== Weld Cycle Time Line

2 o >

= §e) O 5

U.) _E ** ?§\o O

? ¢ N 3

s X \i‘Q’Q) £ & S \O O _§

[ O Q(e: 49 Qé Q{ 8 I

. o o o . - - @
Auf:o-ln 1 Auto-In 2

** Pre-trigger cannot be used if Delay till Auto-In is chosen as the trigger method.

Figure 6-5 Dukane Weld Cycle Components
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Trigger Method 5: Pre-trigger by Distance (Systems with Distance Encoder Only)

Pre-triggering is defined as turning on the ultrasound signal before
the horn contacts the part. In this way the horn reaches full ampli-
tude before part contact is made.

The ultrasound signal is turned on at a user-defined distance. This
is measured from the reference mark (zero) of the distance encoder
mounted on the press.

NOTE

The maximum travel of the press from the pre-trigger
point (without closing the trigger switch or reaching the
specified force level) is 0.75 inch (19.05 mm). Exceed-
ing this distance results in an E10: PRE TRIGGER > 0.75in
ABOVE PART error message, and the cycle terminates.

Start Weld At

When pre-triggering by distance, the horn contacts the part with the
ultrasound signal turned on. From the time the horn contacts the
part to closure of the trigger switch, welding is taking place. This may
result in inconsistent weld times and weld distances.

In other cases, such as when working with small parts, insufficient
pressure may keep the trigger switch from closing or prevent the
force transducer from reaching its programmed force level.

To avoid these situations when pre-triggering, the user may choose to
start the weld at the pre-trigger point or at the trigger point.

If the start of weld is at the pre-trigger point, then all weld parame-
ters will be referenced from that point. If the start of weld is defined
as the trigger point, then all weld parameters relate to the point at
which the trigger is closed.

TIP

Insertion, swaging, and
staking can make good use
of the Pre-trigger by Dis-
tance method by allowing
plastic to melt immediately
upon horn contact.
Pre-triggering can also help
to run large, complex horns
if overload conditions occur
on start-up (if no mechani-
cal/electrical faults are
found within the system).
Press limit switches can

be used to pre-trigger the
ultrasound signal above the
part.
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Trigger Method 6: Probe

Probe method is designed for use with a Dukane hand-held probe or
custom designed probe system.

If this method is used as the trigger, only single pressure and continu-
ous welding modes are allowed; dual pressure welding is disabled. In
addition:

* All press functions are disabled.

¢ All distance related process methods will defaut to time.

* All distance process characteristics are disabled.

Entering Probe Delay Time

This option is available to give the probe a time delay before the ultra-
sound signal is started.

NOTE

Hand probe works only in
AUTO mode and requires
a jumper block. AUTO
mode is described on
page 53.
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Weld Method

Process Control menu description continues with the Weld
Method submenu.

T
* PROCESS CONTROL

Initiate Mode
Weld Method defines when the ultrasound signal is termi- Trigger Method
nated after it has been triggered. Weld Method
There are three methods of welding: Scrub
. Hold Method
* Single Pressure, Afterburst

* Dual Pressure, and Secondary Controls

e Continuous

Choosing one method automatically deactivates the other two.

Single Pressure

Single Pressure** (designated as P1) is a preset pressure applied to the
part during the weld process. The pressure continues until the con-
trol parameter (Time, Distance, Absolute Distance, Energy, or Peak
Power) specified under the Weld Method menu item is reached.

Dual Pressure

When Dual Pressure** is chosen, two separate pressures are applied
to the part (P1 and P2) while the ultrasound signal is on. When the
control parameter is reached for P1, the pressure changes to Pressure
2. The weld continues until the control parameter for P2 is reached
(or a process characteristic moves outside its process limits). Control
parameters for P2 are the same as those used for P1, however the
limits set for the parameters are specific to each pressure.

** Pressure is measured in pounds per square inch (psi) or in kPascals
(kPa). The range is 0—100 psi or 0—690 kPa.

Continued

61



™ ’

Continuous

Continuous welding is used when the part to be welded moves continu-
ously under the horn. Films and fabrics are examples of product types
that require continuous welding.

Unlike single or dual pressure welding, this method has no control
parameter to end the cycle. With continuous welding, the cycle is ended
when the initiating signal is removed. The amount of material to be pro-
cessed determines cycle length.

NOTE

Graphing functions are not available in Continuous mode.

Entering Report Interval

The report interval is a user-defined period of time that tells the DPC when
to output process data (to the output device, or to the Advanced Program-
mer). This allows a record of the process to be produced that can be used
as process documentation or input to an SPC (statistical process control)
software package for analysis. The minimum interval is one second.

TIP

Process limits are also
reported and analyzed
from the beginning of
each interval.

NOTE
With the exception of TOTAL CYCLE TIME, all process param-

eters are reset after each report interval.

NOTE

The Report Interval usually will not correspond to actual
weld time. In fact, the Report Interval time should always
be less than actual weld time to produce valid interval
data.
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Control Parameters - Single and Dual Pressure Welding
Time

Welding by time means that the DPC III applies the ultrasound signal for
a user-specified period. The range is from 0 to 99.999 seconds with a .001
second increment.

Distance (For Systems with Distance Encoder Only)

Welding by distance means that the DPC applies the ultrasound signal
until the press travels a user-defined distance from the trigger point.
The range is from 0 to 9.9999 inches (0 to 99.999 mm) with a 0.0001
inch (0.001 mm) increment. A secondary control characteristic, MAX
WELD TIME, must also be set to shut off the ultrasound signal if the
thruster cannot reach the specified distance.

NOTE

MAX WELD TIME is a secondary characteristic of Distance,
Absolute Distance, Energy and Peak Power. The time
forces the weld portion of the cycle to stop even if the
specified control parameter is not met.
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Absolute Distance (For Systems with Distance Encoder Only)

NOTE

Downstroke Distance = Distance the horn travels until the
ultrasound trigger point is reached. Where pre-triggering
is used, it is the distance the horn travels until the pre-trig-
ger point is reached (and not the contact point of the part
being welded).

Weld Distance = Distance the horn moves during the appli-
cation of ultrasound to create the weld.

Hold Distance = Distance the horn moves during the hold
or “cooling” portion of the weld cycle.

Absolute Distance = Downstroke Distance + Weld Distance.

Welding by absolute distance means the DPC turns off the ultrasound
signal after the horn travels a user-defined distance from the distance
encoder reference mark. (This is independent of when the horn touches
the part to be welded.)

Absolute Distance terminates the ultrasound signal at the specified dis-
tance above the work piece.

Energy (For Systems with Energy Module Only)

With Energy as the selected weld control parameter, the system welds
until the generator delivers a specified level of energy to the transducer
while the horn is in contact with the part.

Energy, measured in joules, has a range of 0 to 99999.9, and has a 0.1
joule resolution.

Peak Power (For Systems with Energy Module Only)

With Peak Power as the selected weld control parameter, the system welds
until the generator delivers a specified level of power to the transducer.
Peak Power, measured in watts, has a 1 watt resolution.

Peak Power range is dependent on generator output.

Maximum Weld Time

In all weld methods, with the exception of time, the operator is required
to enter a maximum weld time. This time forces the end of the Weld por-
tion of the weld cycle even if the specified control parameter is not met.
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Scrub

Scrub is an extension of the weld time generated when the weld
portion of the cycle is ended by the ground detect input.

Typically this is used in cutting applications. Often the horn cuts
through the material at a single point. This activates the ground
detect and ends the weld portion of the cycle. There may be an
incomplete cut however.

Scrub time allows the cut to be completed by keeping the ultra-
sound signal on for a maximum of 100 milliseconds.

To use this feature, it must first be enabled. Secondly, a time will be
entered.

In addition, the End of Weld and Ground Detect menu selection
(END OF WELD/GND DET) must be enabled. Look for that item on the
Communications page under the | / @) heading,

NOTE

Scrub time is not reported, and it is not included in either
the Weld or Hold portions of the weld cycle.

T
e PROCESS CONTROL
Initiate Mode

Trigger Method
Weld Method
Scrub
Hold Method
Afterburst

Secondary Controls
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Hold Method

The Hold Method determines in what way pressure on

the part is held after the ultrasound signal has ended. First,
enable Hold Method; then proceed to select either Hold by
Time or Hold by Distance.

Disable

When DISABLE is selected, Hold Time and Distance are not avail-
able. Therefore, holding will not occur in this cycle.

Hold Method Choices

Holding allows the molten thermoplastic material to solidify (under
pressure) before the press head retracts. Hold Method choices are:

* Hold by Time, or
* Hold by Distance.

Hold by Time

The DPC will keep pressure on the part for the time specified after the
ultrasound signal is ended.

Choose a hold time, and enter it.

Hold by Distance (For Systems with Distance Encoders Only)

Holding by distance involves keeping pressure on the part until a
specified distance from the start of Hold is reached.

As with the weld methods, to prevent the press from staying on the

part indefinitely if the hold distance is not reached, a MAX HOLD TIME
must be entered with this option.
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T
* PROCESS CONTROL

Initiate Mode
Trigger Method
Weld Method
Scrub

Hold Method <
Afterburst
Secondary Controls

TIP

In multi-head applications,
Hold by Time can be

used in conjunction with

a secondary control on
Total Cycle Time to force
all heads to retract from a
part at the same time.
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Afterburst

In some applications the horn can stick to the part being

T
* PROCESS CONTROL

welded as the head of the press retracts. Afterburst prevents Initiate Mode
this by sending a short burst of ultrasound on the upstroke. Trigger Method
Weld Method
The Afterburst feature can be turned off by choosing DISABLE, Serub
or it can be turned on by choosing ENABLE Hold Method
) & ' Afterburst

Secondary Controls

When Afterburst is enabled, the two values that define it, Delay and
Duration times, ate entered.

Delay is the time from the start of the upstroke until the start of the
afterburst.

Duration is the length of time the afterburst ultrasound signal is on.

NOTE

Both of the times — Delay and Duration — must each be
greater than 50 milliseconds.
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Secondary Controls

Secondary Controls provide a secondary method for ending
the Weld portion of the weld cycle in addition to the primary
control method specified under WELD METHOD. This allows
the operator to control the weld either by the primary control
method or by one or more secondary controls.

A secondary control is activated by selecting ON at the de-
sired secondary control. Next, a value is entered specifying
the upper limit of the selected parameter. During the cycle, if that
parameter is met or exceeded during the Weld portion of the cycle, the
Weld portion of the cycle terminates.

T
e PROCESS CONTROL
Initiate Mode

Trigger Method
Weld Method
Scrub

Hold Method
Afterburst
Secondary Controls

NOTE

If Dual Pressure welding is being used, and a Pressure 1
secondary control is reached, control is transferred to the
Pressure 2 segment of the cycle. Otherwise, control is trans-
ferred to the Hold portion of the cycle, if that is enabled, or
to upstroke.
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SECTION 7

Setup Mode, Process Limits Page

e This section describes process characteristics and
shows how to establish limits for them.
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Overview

As the weld cycle progresses, time, distance,
power and energy information is compiled
for each portion of the weld cycle. These
measurements or process characteristics, form a
record of the process for each part. Records analysis
can establish parts limits that can be used to determine

if the current process is “in control.” The DPC can report
the process characteristics as Bad or Suspect. The characteristics
can also be displayed or printed without evaluation. There are 22 Figure 7-1 Process Limits Page Menu
process limits that can be enabled. Process limit availability however

depends on the current DPC setup.

I
e PROCESS LIMITS
Bad Limits
Suspect Limits

Limits are set using either statistical methods or physical system
constraints. Statistical methods can be applied to pre-production
parts that were evaluated for physical characteristics of quality (such
as strength and appearance). Results of this evaluation are correlated
to the process characteristics. Limits for the characteristics related to
part quality are calculated. Other limits are determined by the system
itself. For instance, TOTAL CYCLE TIME limits may be established to end
the cycle before an index table moves. DOWNSTROKE DISTANCE may
be set to detect a misload or incomplete assembly.
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| PROCESS LIMITS

—————DPClll Setup # 1:Insert #2

BAD PART LIMITS

VT.XXXX i
SUSPECT PART LIMITS

CHARACTERISTICS STATUS HI LIM LO LIM STATUS HI LIM LO LIM
DOWNSTROKE TIME DISPLAY DISABLED

DOWNSTROKE DIST DISPLAY DISABLED

WELD TIME P1 WINDOW 1.000 0.500 DISABLED

WELD DISTANCE P1 WINDOW  0.0010 0.0000 DISABLED

WELD ENERGY P1 DISPLAY DISABLED

PEAK POWER P1 DISABLED ENABLED 350 250
ABSOLUTE DISTANCE DISABLED DISABLED

HOLD TIME DISABLED DISABLED

HOLD DISTANCE DISABLED DISABLED

TOTAL CYCLE TIME WINDOW 1.000 DISABLED

TOTAL STROKE DISPLAY DISABLED
1. PROCESS CONTROL 4. UTILITIES

PROCESS LIMITS

3. COMMUNICATIONS

5. SEQUENCING

© 1989—2004 Dukane Corp.

Figure 7-2 Process Limits Page Displayed on the Advanced Programmer
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Available Process Characteristics

NOTE

Of the available process characteristics, the ones that apply
to a particular part depend on the current DPC setup for

Here is a list of the available process characteristics followed by brief
descriptions of each.

1. Downstroke Time 11. Weld Energy P2

2. Downstroke Distance 12. Peak Power P2

3. Trigger Delay Time 13. Absolute Distance
4. Trigger Delay Distance 14. Total Weld Time

5. Weld Time P1 15. Total Weld Distance
6. Weld Distance P1 16. Total Weld Energy
7. Weld Energy P1 17. Hold Time

8. Peak Power P1 18. Hold Distance

9. Weld Time P2 19. Total Cycle Time
10. Weld Distance P2 20. Total Stroke

Process Characteristics Defined

Downstroke Time — This is the time from the start of the weld cycle
(closing of the Auto Input or manual activation switches) to the trigger
point. Trigger point is either the closing of the trigger switch or the pre-

trigger point if START WELD AT is defined as PRE-TRIGGER.
Downstroke Time is available in all trigger modes except Probe.

Downstroke Distance (Distance Encoder Systems Only) — This is the
distance between the distance encoder reference mark and the trigger

point. This limit is available in all trigger modes except for the Probe
mode.

Continued
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Process Characteristics Defined, continued

Figure 7-3 shows the relationship between lower and upper limits on
Downstroke Distance. Because distance increases as the press head trav-
els toward the part in process, the lower limit is physically above the upper
limit.

Encoder Head
Direction of travel;
distances increase.

Part in Process

Lower Limit _._ /

Upper Limit ="~

Figure 7-3 Lower and Upper Limits, Downstroke Distance

Trigger Delay Time — The ultrasound signal can be delayed by a specified
amount of time after the trigger switch has closed. It is available when delay-
ing the trigger by time, distance, or till Auto-In.

Trigger Delay Distance (Distance Encoder Systems Only) — The ul-
trasound signal can be delayed until the press travels a specific distance
beyond the trigger point. It is available when delaying the trigger by time,
distance, or till Auto-In.

Weld Time P1 — This is the length of time the ultrasound is applied to
the part while Pressure 1 (P1) is applied to the part.

Weld Distance P1 (Distance Encoder Systems Only) — This is the
distance the press travels while the ultrasound signal is applied to the part
under Pressure 1.

Weld Energy P1 (Energy Systems Only) — This is the amount of energy

drawn from the generator while the ultrasound signal is applied to the
part under Pressure 1.
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Peak Power P1 (Energy Systems Only) — This is the highest in-
stantaneous power delivered to the transducer during the Pressure 1
portion of the weld cycle.

Weld Time P2 — This is the length of time the ultrasound is applied
to the part while Pressure 2 (P2) is applied to the part.

Weld Distance P2 (Distance Encoder Systems Only) — This is the
distance the press travels while the ultrasound signal is applied to the
part under Pressure 2.

Weld Energy P2 (Energy Systems Only) — This is the amount of
energy drawn from the generator while the ultrasound signal is ap-
plied to the part under Pressure 2.

Peak Power P2 (Energy Systems Only) — This is the highest in-
stantaneous power delivered to the transducer during the Pressure 2
portion of the weld cycle.

Absolute Distance (Distance Encoder Systems Only) — This is the
user-defined distance the horn travels from the distance encoder ref-
erence mark (regardless of when the horn contacts the part).

Total Weld Time — This is available when dual pressure welding is
selected. It is the total of P1 and P2 weld times.

Total Weld Distance (Distance Encoder Systems Only) — This is
available when dual pressure welding is selected. It is the total of P1
and P2 weld distances.

Total Weld Energy (Energy Systems Only) — This is available when

dual pressure welding is selected. It is the sum of the Pressure 1 and
Pressure 2 weld energies.

Continued
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Process Characteristics Defined, continued

Hold Time — This is the time the horn maintains pressure on the part
after the ultrasound signal has stopped, and while Pressure 2 is applied to
the part.

NOTE

This characteristic is available when the Hold Method setup
item on the Process Control Page is Enabled, and Hold by

Hold Distance (Distance Encoder Systems Only) — This is the distance
the press travels while maintaining Pressure 2 on the part after the ultra-
sound signal has stopped.

NOTE

This characteristic is available when the Hold Method
setup item on the Process Control Page is enabled and
Hold by Distance is selected.

Total Cycle Time — This is the time from Cycle Initiate through the
Hold portion of the cycle. (See Figure 6-5, Page 58.) The start of the cycle
is defined as the point the auto input signal begins or when manual acti-
vation switches are closed. The end of the cycle is defined as the point
the head retracts from the part.

Total Stroke (Distance Encoder Systems Only) — This is the absolute

press position as measured from the distance encoder reference mark. It
is active during the entire cycle.
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Bad Limits

Bad limits are used to establish boundaries
that define unacceptable results for parts being
processed. If a “bad” limit is either not met or
is exceeded, the weld cycle is terminated immedi
ately, and the operator is notified in these ways:

I
¢ PROCESS LIMITS

Bad Limits <

Suspect Limits

*  Front Panel: The characteristic that caused the cycle to end is
displayed for two seconds. If the upper limit was exceeded,
the numerical value is preceded by two “greater than” (>>)
symbols. If the lower limit was not met, two “less than” (<<)
symbols precede the numerical value.

* Advanced Programmer: All active windows are shown on the
two Operate Pages of the display. If the upper limit was ex-
ceeded, the numerical value is preceded by two “greater than”
(>>) symbols. If the lower limit was not met, two “less than”
(<<) symbols precede the numerical value.

e The DPC III’s Bad Part output, J801 Pin 3 is activated. This
output can be defined as Maintained or Pulsed.

e Two 100 millisecond tones are generated if the buzzer has been
set to ON.
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Bad Limits Status Field

There are three available selections for the Bad Limits status field:
Disabled, Display, and Window.

Disabled

When a process characteristic is disabled, it is not evaluated as a limit
and is not displayed unless it is selected as a suspect limit. DISABLED is
the default selection.

Display

The DISPLAY selection allows the characteristic to be displayed on the
Front Panel and on the Advanced Programmer displays. DISPLAY also
enables a characteristic to be sent to an output device (such as a printer
or a computer).

Window

The Bad Limits WINDOW choice assigns upper and lower limits to a char-
acteristic. The upper limit is tested continuously during the segment in
which the characteristic is active. The lower limit is tested only at the end
of the active segment.

For example, when in the Weld portion of the cycle, the upper limit on
Weld Distance is tested from the start to the end of the Weld segment.
The lower limit on Weld Distance is tested only at the end of the Weld
segment. Figure 7-2 shows Weld Time P1 set as a window.

If a characteristic is enabled as a Window a#d as a Secondary Control, the
upper bad limit is 7o available on the Process Limits Page.

A secondary control is designed to pass control of the process to the next
segment of the weld cycle without evaluating the part based on the enabled
characteristic. Therefore, placing an upper bad limit would be inconsistent
given the way secondary controls are designed.

Attempting to access the upper limit results in a WO0: MAX LIMIT CON-
TROL PARAMETER warning message displayed on the Front Panel and
Advanced Programmer displays. Figure 7-2 shows the Total Cycle Time
characteristic set up as both a window and as a secondary control.
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Window, continued

If a zero value is specified as an upper limit, the limit checking is
disabled and the limit behaves as a Display. If a value for the upper
limit that is less than the lower limit is entered, a WO1: MAX LIMIT <
MIN LIMIT warning message is displayed on the Front Panel and on the
Advanced Programmer.

Suspect Limits

Suspect limits detect out-of-limit conditions without
ending the weld cycle. These limits are useful when
process characteristics fall within the “gray area”

between good and bad. By using suspect limits, good,
bad, and suspect parts can be sorted. This allows the
suspect parts to be hand inspected. Suspect limits also
can be used as a form of pre-control in applications
where statistical process control methods are being app
To notify the user that a suspect limit has been exceedeu, u1 1oL

I
Ja * PROCESS LIMITS

- Bad Limits
_D Suspect Limits

¢ On the Front Panel display, suspect limits are preceded by a single

reached, the following events occur:

“greater than” (>) symbol indicating the upper limit was exceed-
ed. A single “less than” (<) symbol indicates the lower limit was
not reached.

e The Advanced Programmer displays all active windows on the two
Operate Pages of the display. Out-of-limit characteristics are pre-
ceded by one “greater than” (>) symbol indicating the upper limit
was exceeded. A single “less than” (<) symbol indicates the lower
limit was not reached.

e The DPC IIT’s Suspect Part output, J801 Pin 4 is activated. This
output can be defined as Maintained or Pulsed.

¢ One 100 millisecond tone is generated if the buzzer is set to ON.

Continued
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Suspect Limits Status Field

There are two available selections for the Suspect Limits status field:
Disabled or Enabled.

Disabled

If a suspect limit is disabled, it is not evaluated as a Suspect limit.

Enabled

Enabling a suspect limit allows the entry of upper and lower Suspect
limits for the selected process characteristic. Suspect limits are tested at
the end of the cycle. Therefore they have no effect on the flow of the
welding process. As with Bad Limits, setting the upper limit to zero is
the same as specifying the limit as Display only. No evaluation of the
limit is performed. Entering a value for the upper limit that is less that
the lower limit results in a WO1: MAX LIMIT<MIN LIMIT warning message
displayed on the Front Panel and on the Advanced Programmer.
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Enabling Process Limits

NOTE

The status field controls the behavior of the character-
istic both as a process limit and as a displayable pa-
rameter. If either status field is not set to DISABLED, the
characteristic is displayed on both the Front Panel and
Advanced Programmer displays. It is also sent to the
output device.

Enable process limits by starting on the Process Limits Page. Then do
the following:

1.
2.

Press the ENTER key.

Press the Up or Down Arrow keys to choose between Bad Limits
and Suspect Limits. With the Advanced Programmer keyboard,
the “1” and “2” number keys can also be used to make the choice.

Press the ENTER key.

Press the Up or Down Arrow keys to select a process characteris-
tic.

Press the ENTER key.

Press the Up or Down Arrow keys (or the “17, “2”, “3” number
keys on the Advanced Programmer keyboard) to choose the Bad
Limits or Suspect Limits status field selections.

Press the ENTER key.

Repeat steps 4 — 7 for each process characteristic desired.
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Secondary Control

Secondary controls provide additional ways to end the Weld portion of
a cycle together with the primary control method specified. This means
control of the weld process can be accomplished either by the primary
control or by one or more secondary controls.

Not All Characteristics Have Secondary Control

Secondary controls can be selected for the following process
characteristics:

Weld Energy P1
Peak Power P1
Weld Energy P2
Peak Power P2
Absolute Distance
Total Weld Time
Total Weld Distance
Total Weld Energy
Total Cycle Time
Total Stroke

EXAMPLE

If you are using dual pressure welding, and a P1 secondary control limit is
reached, control is transferred to the P2 portion of the cycle. Otherwise,
control is transferred to the Hold portion of the cycle (if it is enabled) or
to the Upstroke portion of the cycle.
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Setup Mode, Communications Page

e This section desctibes how the DPC III can be
set up to communicate with external devices.
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Overview

The Communications Page has the five menu items that are

shown in Figure 8-1.

¢ COMMUNICATIONS
R Configure Serial Port
User 10

Advanced Programmer
Part Sampling
Graphing

In using the menu items, the operator encounters all of the

selections that enable the DPC III to communicate with ex-
ternal devices. These include: the Advanced Programmer; serial
devices such as printers, computers, and data collectors; and,
automated machines using discrete and serial 1/O.

The Communications Page also has the setup information that Figure 8-1 Communications Page Menu
allows part sampling and graphing of process parameters.

Figure 8-2 below shows how the Communications Page appears
on the Advanced Programmer display.

| COMMUNICATIONS —————— DPC Il Setup # 1:Insert #2 | V1 .XXXX =

CONFIGURE SERIAL PORT ADVANCED PROGRAMMER
OUTPUT DEVICE EPSON-FX STATUS ENABLED
OUTPUT MODE ALL BAUD RATE 9600
BAUD RATE 9600
PROTOCOL XON/XOFF PART SAMPLING
LF AFTER CR YES LOT SIZE 0
LIMIT INDICATORS DISABLED SAMPLE SIZE 0
TIME TAG DISABLED EXCLUDE NONE

STORE NONE
/0 GRAPHING
OUTPUTS ACTIVE HI LEFT AXIS POWER
UP VALVE ON ABORT OFF RIGHT AXIS DISTANCE
END OF WELD/GND DET  DISABLED START AT WELD
STATUS OUTPUTS MAINTAINED STOP AT END OF WELD
DEFINE J602-5 AS GOOD PART TIME SCALE AUTO RANGE
DEFINE J602-6 AS READY POWER SCALE AUTO RANGE
BUZZER STATUS ON DISTANCE SCALE AUTO RANGE

1. PROCESS CONTROL 4. UTILITIES
2. PROCESS LIMITS 5. SEQUENCING
3.]COMMUNICATIONS
© 1989—2004 Dukane Corp.

Figure 8-2 The Communications Page as Displayed on the Advanced Programmer
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Configure Serial Port

The DPC I1I has a serial port that enables bi-directional
serial communications with external devices. These devices

—i SETUP

g
2) I

) ¢ COMMUNICATIONS
can be defined in one of two ways: Configure Serial Port
. A
Either User IO

Advanced Programmer

1. When an Advanced Programmer is connected to the DP

. . . Part Sampling
111, all serial port setup selections apply to the Aux (Auxi

Graphing

port of the Advanced Programmer.
Or,

2. When no Advanced Programmer is connected and the external de-
vice is connected directly to the DPC’s RS-232 serial connector (Port
J3), all serial port setup selections made with the DPC III apply to
this port.

Figure 8-2 on the previous page shows that there are seven menu items to
consider:

¢ Output Device,

¢ Output Mode,

*  Baud Rate,

e  Protocol,

* LF After CR,

*  Limit Indicators, and

e Time Tag

These items are discussed on Pages 83-88.
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Output Device
OUTPUT DEVICE defines what type of device is connected to the DPC.
This controls both the output data format and the operations that are

available. TIP
) ) Two devices that com-
The DPC III supports four printer types directly. They are: Epson FX- municate with each
85; IBM ProXL; IBM ProX24 (a subset of IBM ProXL); and, Okidata other must have the
182/183. Other printers are supported through printer emulation same data frame format
modes. and the same baud rate.
Data F — Thi
Appendix B - External Serial Device Support has a detailed description re?efs t(r)a;}:l: form;st of
of the output formats and printer emulation modes supported by the the individual characters
DPC II1. Table 8-1 illustrates which operations are available for each .
devi that are transmitted and
evice type. received by the serial
devices. The frame is
. Part Setup Setup Graph _
Device Data | Headers (Text) | (Hex) Graph (Data) defined in terms of the
Epson FX-85 X X X X X X number of data bits, the
number of stop bits,
IBM Pro XL X X X X X X and the parity of the
IBM Pro X24 X X X X X X data frame.
Okidata DPC III Data Frame
182/183 X X X X X X Format: 8 data bits; 1
ASCII X X X X X stop bit; no parity.
Baud Rate — This is the
1-2-3 X X speed at which bits are
Tagged CSV X transmitted and received.
Zontec X The higher the baud rate,
the more information
DataMyte X that can be exchanged in
a given time.
Table 8-1 Device Type Allowed Operations
Continued
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Output Device, continued

Device Types

Of the 10 device types, four are types of printers that are directly sup-
ported by the DPC III:

*  Epson FX-85,

e IBM ProXL,

* IBM ProX24, and

*  Okidata 182/183.

Each (of the four) device type supports printers that use its correspond-
ing control set.

ASCII — This device type is used to connect a computer or printer that is
not directly supported by the DPC III. No device-specific control codes
are transmitted.

1-2-3 — This device type specifies a comma delimited output format en-
abling data to be output to a computer in a format that can be imported
into a spreadsheet.

Tagged CSV — The Tagged CSV (Comma Separated Value) device type
allows communication with certain SPC packages. Each characteristic
output is identified with a tag value and separated by a comma.

Zontec — This device type allows communication between the DPC 111
and the Zontec Advanced Series SPC packages. The part data output for-
mat conforms to the Zontec ASCII-2 Device Interface specification.

DataMyte — This device type enables the DPC III to communicate with

DataMyte data collectors. This device type adds one decimal place to
power measurements.

84

NOTE

If Epson FX-85 is
chosen as the de-
vice type, Epson has
two current printer
models: LQ570 and
LQ2080 that are

be compatible with
that device type. The
printers are avail-
able from Epson
distributors. Each
requires a serial
interface card.
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Output Mode

OUTPUT MODE selections specify which parts are sent to the output
device. The selections are:

All — All parts are sent to the output device immediately following the
weld cycle.

None — No parts are sent to the output device. Part data is stored in
both consecutive and sample memories and is available for downloading
from the Operate Page. This selection can be used to increase system
performance when operating in very high-volume applications.

Sample — All part data stored in the sample memory are sent to the
output device.

Good — All Good parts are sent to the output device.
Bad — All Bad parts are sent to the output device.
Suspect — All Suspect parts are sent to the output device.

Bad and Suspect — All Bad and Suspect parts are sent to the output
device.

Good and Bad - All Good and Bad parts are sent to the output
device.

Good and Suspect - All Good and Suspect parts are sent to the
output device.

Baud Rate

Baud rate is the serial port output speed in bits per second.

NOTE

Baud rate settings on both the sending unit (DPC Ill) and
the receiving unit (computer, printer) must be the same for
communication between the devices to work properly.

Choose a baud rate appropriate for your output device.

Continued
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Configure Serial Port, continued

Protocol

Protocol refers to the programming rules established to ensure reliable
communications between devices. In many cases, the rate at which a
device can transmit information to the second device exceeds the second
device’s ability to process it.

When information is sent to a printer, the rate at which the printer re-
ceives and processes the information is much faster than its ability to print
it. Eventually, the printer would run out of storage, or buffer space. This
means that any excess data would be lost.

The printer and the DPC III can provide acceptable transmission rate
information to each other to regulate the flow of data between them.

The two methods used by the DPC 111 to control this information flow
rate are Xon/Xoff and RTS/CTS as explained below:

Xon/Xoff

Xon/Xoff is a software protocol regulating the flow of information
between two devices by sending an Xoff character (13H, S) to stop the
flow of information and an Xon character (11H, ~Q) to resume the flow
of information.

RTS/CTS

RTS/CTS is a hardwate protocol that uses two signals (RTS and CTS) to
regulate the flow of information between devices.

Request to Send (RTYS) is transmitted when a device has information to
send to a second device. The second device acknowledges the RTS by
sending a Clear to Send (CTS) signal when it can safely accept informa-
tion. If the second device’s capacity to accept information has been ex-
ceeded, the CTS line is turned off until information can again be safely
sent.
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Configure Serial Port, continued

LF After CR

Each line of output ends with a carriage return (SCR>). Some devices
automatically insert a /ne feed (<LLF>) to advance the paper, while
others do not. The LF AFTER CR function allows you to insert a line
feed at the end on an output string,

Select YES if you want data printed on every line.

Select NO if you want data printed on every other line.

Limit Indicators

Limit indicators are characters that appear in front of displayed or
printed part data to indicate whether the data has reached or exceed-
ed an upper or lower limit. The “greater than” sign (>) indicates that
an upper limit has been exceeded. The “less than” sign (<) indicates
that a lower limit has not been reached (or in other words, has been
exceeded in a negative direction).

When a Suspect limit is exceeded, one sign (either < or >) appears in
front of the out-of-limit characteristic. When a Bad limit is exceeded,
two signs (either >> or <<) appear in front of the out-of-limit char-
acteristic. Table 8-2 summarizes the limit indicators. Limit indicators
always appear on both the Front Panel and Advanced Programmer
displays.

Select DISABLE if the limit indicator characters may confuse a pro-
gram running an SPC or data collection application. Select ENABLE to
allow use of the limit indicatorts.

Symbol Meaning
<< Lower Bad limit not reached
<

Lower Suspect limit not reached

> Upper Suspec limit exceeded

>> Upper Bad limit exceeded

Table 8-2 Limit Indicator Symbols and Their Meaning
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Configure Serial Port, continued

Time Tag

TIME TAG allows each part record to be time stamped. The
time at the end of each cycle is added to the part record.
TIME TAG can be either DISABLED to turn off the feature or
ENABLED to turn it on.

User I/O

The DPC I1I has a flexible discrete input/output struc-
ture that allows the DPC 111 to interface with automated
machinery and PLC’s in a number of configurations. The
I/O menu allows the operator to customize the polat-
ity and behavior of the discrete I/O to suit the needs of
specific applications.

Outputs

This selection defines the polarity of the output signal
when the output is set or reset.

OUTPUTS selects between the following:

ACTIVE HI refers to a signal that is high, or on, when the
output is active. When the output is not active, the signal is
low, or off.

ACTIVE LO refers to a signal that is low, or off, when the
output is active. When the output is not active, the signal is
high, or on.

The outputs affected are:

* Bad Part Output,

* Suspect Part Output,

* J801-5 (Good Part Output, In Dwell, In Cycle, Sonics
On), and

* J801-6 (Ready, Good Part Output, In Cycle, Sonics On).
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Use Active Lo when a positive acknowledgment of an output is
needed.

EXAMPLE
Consider a situation where the Bad Part output is routed to a PLC that
controls a gate. The gate routes reject (Bad) parts to a reject part bin
and shuts down the process if two “rejects” occur in a row. With Active
Hi outputs, a broken wire or a failed output would prevent the reject
part gate from operating and would cause Bad parts to mix with Good
parts. If, however, Active Lo outputs were selected and a system fault
occurred, the signal would be lost, and the PL.C would consider all parts
Bad. After two bad parts, the PLC would shut down the process and
output an alarm. After determining that the DPC III produced Good
parts, maintenance personnel could conduct tests to identify and correct
the fault.

Switching the OUTPUTS item from ACTIVE HI to AC-
TIVE LO, or vice versa, causes the above outputs to reset.

End of Weld/Ground Detect

'This END OF WELD menu item determines whether the End of Weld/
Ground Detect inputs are recognized or ignored.

Selecting DISABLED means signals will be ignored.

Selecting ENABLED means the signals will be recognized.

The End of Weld input is from the End of Weld press limit flag and
is used to end the Weld portion of the weld cycle based on the posi-
tion of the press head. The flag can be manually raised or lowered on
the press to end the weld at an absolute distance.

NOTE

This feature is generally not used with a press or thruster
that has a distance encoder.

The Ground Detect input is located at the DPC III rear panel on Pin
15 of the J801 Auxiliary connector. Ground Detect is used in con-
junction with Scrub. Refer to the Process Control Page for more infor-
mation about Scrub.

Continued
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User I/O, continued
Status Outputs

This feature allows a selection of either Maintained or Pulsed part status
outputs.

Part status outputs are: Bad Part Out, Suspect Part Out, and Good Part
Out.

MAINTAINED means that the outputs stay active until the start of the next
weld cycle.

PULSED means that outputs are active for 100 ms before being reset.

Define J801-5 As

Pin 5 output of the J801 Auxiliary connector can be redefined as any

of the following:
*  Good Part,
* In Dwell,

e In Cycle, or

e Sonics On.

Good Part

The Good Part output is asserted whenever a Good part is made. It
can be used with the Bad part and Suspect part outputs to determine
part status.

In Dwell
The In Dwell output is active whenever the DPC 111 is in a delay por-

tion of the weld cycle. Delays include:
e Trigger Delay by Time,

e Trigger Delay by Distance,

e Trigger Delay till Auto-In,

* Hold by Time, and

* Hold by Distance.

In Dwell can be used to determine where in the current cycle the pro-
cess is or it can be used to synchronize multiple DPC III’s in a multi-
head application.
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In Cycle
In Cycle is set when the DPC III goes into a weld cycle and is reset at
the start of the Upstroke portion of the cycle.

Sonics On

Sonics On output is set when the DPC III turns on the ultrasound
signal. This is not a confirmation from the generator that the signal has fired.
Use the Peak Power process limits to verify generator operation.

Define J801-6 As

Pin 6 output of the J801 Auxiliary connector can be redefined as any
of the following:

*  Ready,
*  Good Part,
e In Cycle, and

*  Sonics On.

Ready
Ready output is set whenever the DPC 111 is ready to go into the NOTE

next cycle. This means that the initiating signal from the last cycle has | The Ready signal is not
been cleared and that no inhibiting conditions exist. Inhibiting condi-

the same as the Top-
tions are defined as:

of-Stroke position. See
«  Cycle Start Input Active, Page 58, Figure 6-5.

*  End of Weld Active,

*  FEither one or both of the activation switches Active, or

e Auto Input Active from the last cycle.

If any inhibiting conditions exist, an error message appears on Front
Panel and Advanced Programmer displays.

Good Part, In Cycle, and Sonics On
The Good Part, In Cycle, and Sonics On outputs are identical to the
Define J801-5 menu item described above.

Continued
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User I/O, continued

Buzzer Status
Use BUZZER STATUS to turn the DPC internal buzzer on or off.

ON

The buzzer will sound for every process condition (such as when a Bad
or Suspect part limit has been exceeded).

OFF
The buzzer will not sound for any process condition (such as when a
Bad or Suspect part limit has been exceeded).
(It will sound its normal tones during the DPC 111 start-up sequence
however.)
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Advanced Programmer

The Advanced Programmer menu controls the Advanced
Programmer status and the baud rate between the DPC
III and the Programmer.

* COMMUNICATIONS
o Configure Serial Port

User IO

Advanced Programmer
Part Sampling

Status
STATUS notifies the DPC III whether the Advanced Programmer is
connected to the DPC III serial port, J507.

If the operator knows that the Advanced Programmer will not be
connected, set STATUS to DISABLED.

Graphing

Baud Rate

This is the rate of information low betwen the DPC 1II and that
Advanced Programmer measured in bits per second.

NOTE
Baud rates for both the DPC Il and the Advanced Pro-

grammer must be the same for the units to communicate
properly.
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Part Sampling

There are two kinds of part storage memory in the DPC III:

(C
) 1

Consecutive memory and Sample memory. N * COMMUNICATIONS
=" Configure Serial Port
User 10

Advanced Programmer
Part Sampling
Graphing

Consecutive Memory

This type of memory stores each part record after a weld is comy
ed. The capacity is 512 characteristics. To determine how many c
plete parts can be stored, divide the number of characteristics plus the
part count into 512.

>

EXAMPLE
If five process characteristics are being displayed (including the part
count characteristic), then the number of parts that can be stored in
consecutive memory is 102. If capacity has been reached and a part is
welded, the oldest part in memory is erased before the new part record is

added.

Sample Memory

Sample memory has twice the capacity of Consecutive memory allowing
for storage of 1,024 characteristics. Unlike Consecutive memory, which
stores every part, Sample memory can be customized by the user.

Lot Size and Sample Size

These menu items control which parts are stored in Sample memory.

Lot Size
This is the number of parts in a group, or lot, to be sampled (for accep-
tance or rejection).
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Part Sampling, continued
Sample Size

This is the number of parts from the lot to be sampled.

If the Lot Size is set at 100 and the Sample Size is set at 5, then the
following parts would be stored in Sample memory:

96, 97, 98, 99,100
196, 197, 198, 199, 200
296, 297, 298, 299, 300

ete. ..

Sampling allows quality assurance personnel to automatically sample
part data over a period of time so that the data can be collected once
rather than several times per shift.

NOTE

If either Lot Size or Sample Size is set to zero, or they are
set to the same number, all parts are sampled automati-
cally. Sample memory contains consecutive part records.

Continued
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Part Sampling, continued

Exclude

This item allows the operator to filter out unwanted part data from
Sample memory. Exclude options are:

* None,

* Bad,

* Suspect, and

* Bad and Suspect.

EXAMPLE
Customers need part data furnished with delivered parts for quality control
purposes. If the DPC III is set to detect Bad or Suspect parts, and those
parts are removed from the shipped parts, then the Bad and Suspect part
data should be removed from the shipping data as well. EXCLUDE allows
the operator to do that.

NOTE

Parts excluded are not counted by the lot counter. There-
fore, excluded parts will change the part numbering se-
quence as described under Lot Size and Sample Size.

Store

STORE is the opposite of EXCLUDE. This allows the operator to include
Bad or Suspect parts in Sample memory along with the sample parts.
This might be used to gather data on Bad or Suspect parts for analysis.

Storing parts has no effect on the lot counter.

Choices for STORE are the same as they are for EXCLUDE.
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Graphing

The DPC III can store, in real-time, power, distance,

force and pressure measurements each millisecond and
can provide graphical output at the end of each cycle. Thi
information can be used to document/analyze your pro-
cess. Graph informaton can be presented in print (using t
printer types available to the DPC I1I). Graphical informar
can also be presented as a comma delimited table of raw d
can be downloaded to a computer or data collection device for analysis and
display.

There are several menu items the operator can use to control the collecton
and display of graphical data.

Left and Right Axis

Entries made for the left and right axes control the type of graph to be dis-
played and also the labeling of the vertical axes.

» Graphing

NOTE

By selecting different data types for the left and right vertical
axes, a combination graph (i.e. Power and Distance vs. Time)

can be produced.

Start At

START AT defines when during the weld cycle the DPC III starts to collect
graph data. By choosing different START AT entries, the DPC 111 data collec-
tion is limited to the part of the cycle that has been defined. Selections for
START AT include:

*  Weld,

e Trigger, and

e Cycle Start.

Stop At

STOP AT determines when the DPC I1I stops collecting graph data. Com-
bined with START AT, the operator can define a range in the cycle during
which graph data is collected. STOP AT selections:

* End of Cycle, or

*  End of Hold.

Continued

e COMMUNICATIONS
Configure Serial Port
User IO
Advanced Programmer

Part Sampling
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Graphing, continued

Selecting Time, Power, and Distance Scales

As the DPC III prepares to print a graph, the scale for each graph parameter
is calculated based on that parameter’s maximum value. This is refered to as
Auto Ranging. When the graphs are printed, the change in scale caused by Auto
Ranging can make comparison of graphs difficult.

To alleviate this problem, Time, Distance, and Power graphs have user-select-
able scales. Selecting a fixed scale ensures that graphs appear consistent from
cycle to cycle.

NOTE

Power and Distance scales can be changed between multiple
graphs of the same part, but the Time scale cannot be changed.
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Setup Mode, Utilities Page

 'This section describes how the Utilities menu
item can be used for setup management and for
diagnostic tools..
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Overview

The Utilities Page has the six menu items shown in Figure 9-1.

o]

With these menu items, the operator can use system utilities as

setup management tools, for encoder setup, and as diagnostic * UTILITIES

Setup Utilities
Time and Date Utilities
Encoder Utilities

Reset/Preset Part Count
User Parameters

tools. User parameters are also included that allow the operator to
attach a unique name to each setup. In addition, names or descrip-

tions of external system components (horn, booster, etc.) can be
given. When a setup and its components are identified in these
ways, references are provided for later recall.

Power Utilities

Figure 9-2 below shows how the Utilities Page appears on the Ad-

vanced Programmer display. Figure 9-1 Utilities Page Menu

| UTILITIES —————— I DPC Il Setup # 1:Insert #2 | vixoox )

SETUP UTILITIES RESET/PRESET PART COUNT
SELECT SETUP RESET PART COUNT
COPY A SETUP PRESET PART COUNT
ERASE SETUP
PRINT SETUP USER PARAMETERS
JOB ID INSERT #2
TIME AND DATE UTILITIES HORN DX-1133
SET DATE BOOSTER 2to1
SET TIME FIXTURE NONE
CHECK DATE PRESSURE 1 30.0
CHECK TIME PRESSURE 2 45.0
DATE FORMAT MM-DD-YY CHECK PRESSURE
TRIGGER FORCE
I/0
ENCODER UNITS ENGLISH POWER UTILITIES
ENCODER POSITION POWER AVERAGE EIGHT
POWER
1. PROCESS CONTROL UTILITIES
2. PROCESS LIMITS 5. SEQUENCING

3. COMMUNICATIONS

© 1989—2004 Dukane Corp.

Figure 9-2 The Utilities Page as Displayed on the Advanced Programmer
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Setup Utilities

Setup Utilities enable the operator to:

* Select New Setup,

. UT||.I|T|ES
| > Setup Utilities
Time and Date Utilities
Encoder Utilities
Reset/Preset Part Count
User Parameters

* Copy a Setup,
* Erase Setups, or

* Print Setup.

Select New Serp Power Utilities
The SELECT NEW SETUP menu item can be used:
* to choose a new setup, or

* to choose a setup in memory that needs changing.

To access this menu feature:
Front Panel Display

* Use the Front Panel keypad.

The current setup number and the job identification are displayed. A new
setup is chosen by pressing the Up or Down Arrow keys on the Front
Panel keypad until the desired setup number is shown.

Advanced Programmer

* Use the Advanced Programmer keyboard, or

* Use the F10 function key. It is the only key that can be used in either
Setup or Operate mode and has been defined as Select New Setup.
The key cannot be redefined. For more information on Function
Keys, see Section 3.

When SELECT SETUP is chosen, the entry area on the display shows a selec-
tion number followed by a setup number and the Job ID.

NOTE

The Job ID is entered in the USER PARAMETERS section of
the Utilities Page.

A new setup is chosen by pressing the keyboard number key correspond-
ing to the desired setup (1-8). The operator can also use the Up or Down
Arrow keys to scroll to the desired setup.
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Setup Utilities, continued

NOTE

With both the Front Panel and Advanced Programmer,
the ENTER key selects the new setup, and the DELETE key
cancels any selection made.

Copy a Setup
Using this selection data from one setup is copied into the current
setup.

When COPY A SETUP is selected, enter the setup number of the setup
to be copied. When the ENTER key is pressed to the DPC 111 asks for
confirmation by displaying an OK TO OVERWRITE? message.

If YES is chosen, the specified setup will be copied into the current
setup. Selecting NO or pressing the DELETE key cancels the operation.

Erase Setups

CAUTION

It is a good idea to make a printed
copy of all setups as a way of back-
ing up what’s in the DPC lll memory.
Once the deletion process begins, it
cannot be stopped.

When ERASE SETUP is chosen, the operator can erase the current
setup or erase all setups. Once setups have been removed from

memory, they must be reentered to be restored. The menu choices
are explained on the next page.

Continued
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Erase Setups, continued

Erase Current Setup

Erasing the current setup removes all setup information for the current
setup. If this item is selected, the DPC III prompts the operator with
OK TO ERASE SETUP? before proceeding with the operation. To erase the
setup, select YES. To cancel, select NO or press DELETE.

Erase All Setups

Erasing all setups removes all setup parameters in all setups. If this item
is selected, the DPC III prompts the operator with the message: OK TO
ERASE MEMORYZ. If YES is selected, all setups are erased from memory.
(This operation can take from 1 to 20 seconds.) To cancel the operation,
choose NO or press DELETE.

Print Setup

Use this menu item to print a setup selection to a printer or to a com-
puter file. If this selection is chosen, the operator may choose either TEXT
or HEX.

Print Setup - Text
This selection allows printing of a setup to a printer (for backup pur-
poses).

NOTE

Printing a setup in this mode can only be done when the
OUTPUT DEVICE has been set to one of the four printer types
(Epson FX-85, etc.) or to ASCII. Trying to print in any other
way results in the appearance of a warning, WO02: INVALID
OUTPUT DEVICE on the Front Panel display and on the status
line of the Advanced Programmer display.

Figure 9-3 shows an example of a setup printed by a printer.
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SETUP 2: LOWER LIM ITS UPPER LIMITS PROCESS LIMITS
PROCESS SEQUENCE BAD SUSPECT
------------------------- 1.250 1.450 DOWNSTROKE TIME
2.4500 DOWNSTROKE DIST
NORMAL TRIGGER
WELD BY TIME 1.200 WELD TIME P1
275 PEAK POWER
HOLD BY TIME 1.000
TOTAL CYCLE TIME
TOTAL STROKE
SECONDARY CONTROLS
PEAK POWER 395
COMMUNICATIONS USER PARAMETERS
OUTPUT DEVICE -IBM PRO XL JOB ID - Setup 2
OUTPUT MODE - ALL HORN -
BAUD RATE - 9600 BOOSTER -
PROTOCOL - XON/XOFF FIXTURE -
LF AFTER CR - YES PRESSURE 1 - 20.0
LIMIT INDICATORS - ENABLED PRESSURE 2 - 35.0
TIME TAG - ENABLED TRIGGER FORCE - 2.25
ADVANCED PROGRAMMER ENCODER UTILITIES
BAUD RATE - 9600 ENCODER UNITS - ENGLISH
STATUS - ENABLED
1/0 GRAPHING
OUTPUTS - ACTIVE HI LEFT AXIS - POWER
UP VALVE ON ABORT - OFF RIGHT AXIS - DISTANCE
END OF WELD/GND DET - DISABLED START AT - WELD
STATUS OUTPUTS - MAINTAINED STOP AT - END OF HOLD
DEFINE J602-5 AS - GOOD PART TIME SCALE - 0.050 SEC
DEFINE J602-6 AS - READY POWER SCALE - AUTO RANGE
BUZZER STATUS -ON DISTANCE SCALE - AUTO RANGE
PART SAMPLING MISCELLANEOUS
LOT SIZE - 100 POWER AVERAGE - EIGHT
SAMPLE SIZE - 5 DATE FORMAT - MM-DD-YY
EXCLUDE - NONE INITIATE MODE - AUTO
STORE - NONE TRIGGER METHOD - MAINTAINED
SEQUENCING
SEQUENCING - DISABLED
SEGMENT LENGTH - 0
RESET SEQUENCE - BAD
DEFINE PART AS - CYCLE
Time: 12:58:24 © 1989—2004 Dukane Corp
Date: 10-20-99 V1.XXXX

Figure 9-3 Example of a Printed Setup
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Print Setup, continued

Figure 9-3 shows the Process Control/Process Limits section of the
setup. To the left, under PROCESS SEQUENCE, the entire sequence of
operations for the current setup is listed. To the extreme right, under
PROCESS LIMITS, all process limits are listed for each process control seg-
ment. Limits are listed in the order they are evaluated and listed on the
Advanced Programmer display and output device. The center section
contains the upper and lower Bad and Suspect limits for all open process
limits. They are shown in increasing order from left to right.

SETUP 2: LOWER LIMITS UPPER LIMITS PROCESS LIMITS
PROCESS SEQUENCE BAD SUSPECT BAD
1.250 1.450 DOWNSTROKE TIME
: 2.4000 2.4500 DOWNSTROKE DIST
NORMAL TRIGGER : : : :
WELD BY TIME 1.200 : : : : WELD TIME P1

1275 : : : PEAK POWER P1

Bad : Suspect ! Good * Suspect : Bad

Figure 9-4 Limits Over a Normal Distribution

Figure 9-4 shows the limits over a normal distribution. Downstroke Time
is an example of a Bad limit; Weld Time P1 is an example of a limit
defined as Display only; and Peak Power P1 is an example of a limit that
shows a process limit defined as a Bad limit and is also defined as a Sec-
ondary Control. (Notice that there is no upper limit.)

Print Setup - Hex

When HEX is chosen, the current setup is sent to the output device in
Intel® hexadecimal format. This format will allow the setup to be stored
in a computer file and later downloaded (to the DPC III). In an auto-
mated environment, setups can be downloaded to match the needs of
production. By downloading setups, the setup capacity of the DPC III is
unlimited.
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Time and Date Utilities

The DPC III has a real-time clock/calendar. With this fea-
ture the operator can:

o UTILITIES
Setup Utilities
Time and Date Utilities
Encoder Utilities

Reset/Preset Part Count
User Parameters

* Set the time and date, and

* Determine whether the clock/calendar is functioning
propetly.

When in production, the utility allows the part data to be

time-tagged. In this way a part is linked to a specific time and

date.

Power Utilities

Set Date

The calendar portion of the real-time clock/calendar is set with this
menu item. Date format is based on what is chosen in the DATE FOR-
MAT menu item explained below.

Set Time

The internal clock can be set using this menu item. Set the clock in
24-hour format: Hours (HH), Minutes (MM), and Seconds (SS).

Check Date

With this menu item the current date is displayed. The display field is
updated each second, with the current date.

Check Time

With this menu item, the current time of the real-time clock is
displayed. This display field is updated once each second with the cur-
rent time.

Date Format

With this menu item the operator chooses how the date will be dis-
played using one of the following formats:

* MM-DD-YY (Month—Day—Year),

* DD-MM-YY, or

* YY-MM-DD.
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Encoder Utilities (Distance Systems Only)

Encoder Utilities monitor the distance encodet’s current position.
The utilities also are used to select encoder units of measure.

Encoder Units

Encoder units can be displayed in English (default) units (inche
with a resolution of 0.0001 inch) or in metric units (millimeters
with a resolution of 0.001 millimeter).

Encoder Position
When ENCODER POSITION is chosen, the current position of th
encoder is displayed.

NOTE

Encoder units can either be positive or negative.

With this menu item, the operator can:

e check whether the encoder is working propetly, or

¢ determine the distance from the encoder reference mark to the top of a

part to be welded.

The encoder reference mark is always enabled in this mode.

If your press has a seven-inch stroke, it is possible to cross a second ref-
erence at the bottom of the thruster stroke. This is not a problem during
production since the reference mark is disabled when either the first refer-

ence has been crossed or when the ultrasound signal is applied.
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Reset/Preset Part Count

With this utility the operator can modify the part count.

N
Reset Part Count

Selecting this menu item sets the part count to zero (0). This
also sets the Sample counter to zero (0).

e UTILITIES
Setup Utilities

Time and Date Utilities
Encoder Utilities

Reset/Preset Part Count

User Parameters

Preset Part Count

The operator enters a number for the part count (maximum
0f 999,999). Preset Part Count has no effect on the Sample
counter.

Power Utilities

User Parameters

This menu item gives the operator a place to enter notes that identify
parts and conditions associated with a particular setup.
Information about these seven parameters can be entered:

l =S
* Job Number, e UTILITIES
Setup Utilities
* Horn, Time and Date Utilities
* Booster, Encoder Utilities
* Fixture, Reset/Preset Part Count

User Parameters
Power Utilities

* Pressure 1,
* Pressure 2, and

* Trigger Force.

Job Number

This is a 10-character field in which the operator can enter a name or
number to identify the job or part that is associated with the current
setup. The job identification appears at the top of each Advanced Pro-
grammer Setup page (Process Control Page, Process Limits Page, etc.)
next to the setup number.

When choosing a new setup, the job identification is displayed with the
setup number in the Advanced Programmer entry area and on the Front
Panel display.

Continued

107



Horn
This 10-character field allows the operator to enter the horn
number or description.

Booster
The 10-character Booster field can be used to enter a booster
number or its gain ratio (2:1 for instance).

Fixture
This 10-character field lets the operator enter a number or de-
scription of the fixture.

Pressure 1

Enter the air pressure setting for Pressure 1 which is used for
Downstroke and single pressure welding,

Pressure 2

Enter the air pressure setting for Pressure 2. Pressure 2 is used
during the Pressure 2 portion of a dual pressure welding appli-
cation and during the Hold portion of the weld cycle.

Trigger Force

The TRIGGER FORCE setting provides an entry field to record the
trigger force. Enter the numeric setting that is on the thruster’s
trigger switch.
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Power Utilities (Energy Systems Only)

Menu items associated with Power Utilities allow the operator to display
the present, instantaneous ultrasound power output
level as measured by the DPC III energy module. This
menu also allows for selection of a sampling rate when
measuring the power output.

. UTIIIITIES
Setup Utilities
Time and Date Utilities
Encoder Utilities
Reset/Preset Part Count
User Parameters

Power Utilitie <

Power Average

Some applications, such as inserting and cutting gener-

ate “noise” in the ultrasonic signal which causes extreme
fluctuations in the power measurement. Although these
extremes do not affect system operation, they do limit the

usefulness of power measurement for control and monitoring,

Power averaging is used to “filter” the power measurement, limiting the
amount of fluctuation, and providing for a “smooth” power vs. time
curve.

The filtering is performed by a moving average. POWER AVERAGE selec-
tions are EIGHT, FOUR, TWO, and DISABLED (one). These values represent
the number of measurements that are averaged to get the present power
measurement,

EXAMPLE

When the average is set to eight, the last eight power measurements are
averaged to get the latest power level. A new power measurement is taken
every millisecond replacing the oldest of the last eight power measure-
ments.

Power

The POWER selection is used to display the current power level. This

could be used:

* to determine if the energy/power subsystem of the DPC III is opera-
tional, and

* to determine if the generator/stack subsystem is operating within not-
mal limits.
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SECTION 10

Setup Mode, Sequencing Page

e This section describes how the DPC 11I can be
used for jobs that require multiple welds in a
single setup.

Dukane Corporation
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Overview

The final group of menu items in the Setup mode involves the
Sequencing Page. Sequencing is typically used for operations

where parts must be staked or inserted and need more than one
processing step or more than one set of process parameters.

7

T 1
e UTILITIES * SEQUENCING
Sequencing

To use sequencing, the operations performed on a part must be
grouped according to a setup number. Once the setup param-
eters have been established for each group, determine the order
in which the groups are to be processed. This order of opera- Figure 10-1 Sequencing Page
tions determines the order of the segments in the sequence defini-

tion.

Sequence

Figure 10-2 shows the Sequencing Page as it appears on the Ad-
vanced Programmer display.

| SEQUENCING ———IDPCIli Setup # T:insert #2 | VIdooxx 7]

SEQUENCING DISABLED

SEGMENT LENGTH 3
RESET SEQUENCE DISABLED
DEFINE PART AS CYCLE

PRESET SEGMENT
PRESET CYCLES

SEQUENCE DEFINITION

SEGMENT SETUP CYCLES
1. 1:Insert #2 1
2. 2:Insert #3 2
3. 3:lnsert #4 3
1. PROCESS CONTROL 4. UTILITIES
2. PROCESS LIMITS SEQUENCING

3. COMMUNICATIONS

© 1989—2004 Dukane Corp.

Figure 10-2 The Sequencing Page as Displayed on the Advanced Programmer
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What is a Sequence?

Figure 10-3 gives a graphic representation of a sequence. The figure
shows that a sequence is a pro-
c 1%

2 Segme™

n 3
S . 5 ‘c

t 7 fyott

Sequence W_

Figure 10-3 What is a Sequence?
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Example Sequence

Our example sequence would appear on the Sequence Page as:

SEQUENCE DEFINITION

SEGMENT SETUP CYCLES

I 3. Tnserf #1 4
2. 1: Insert #2 2
3. 2: Insert #1 2

In our example, the sequence has three segments. In Segment 1,
Setup 3 is used to process four Type 1 inserts. The DPC III then
changes setups and goes to Segment 2, Setup 1 in which two Type 2
inserts are processed.

Finally, the DPC switches to Segment 3 and Setup 2 that processes
two Type 1 inserts. At this point the sequence is reset and another
part can be processed. Figure 10-4 illustrates how the sequence might
be implemented on an X-Y table.

Setup 03, Cycle 4 Setup 03, Cycle 3

Setup 01
Cycle 2

K Setup 02

Start Point
Stop Point

Setup 03, Cycle 1 Setup 03, Cycle 2

Figure 10-4 Example Sequence
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[ ]
Sequencing
After SEQUENCING is chosen, the operator selects
from a list of three “states’: Disabled, Enabled, or Remote.

Disabled

Select DISABLED to turn off the sequencing feature.

Enabled

When ENABLED is selected, a sequence can be specified. A group of five
sequencing parameters is presented:

T 1
e UTILITIE e SEQUENCING .
Sequencing
Sequence

* Segment Length,

* Reset Sequence,

* Define Part As,

* Preset Segment, and

* Preset Cycles.

Segment Length
Set the number of segments in the sequence by choosing a number: 1
through 8.

NOTE

If the segment length is changed with the Advanced Pro-
grammer, the Sequence Definition menu item will be
changed respectively.

Reset Sequence
This menu item allows the sequence to reset automatically when a select-
ed event occurs. These events are:

BAD — Bad part detected.

SUSPECT — Suspect part detected.

ABORT — System abort occurs.

DISABLED is selected to prevent an automatic sequence reset.

NOTE

A sequence can be reset manually from the Operate Page
using the Advanced Programmer keyboard or the Front
Panel keypad.
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Sequencing Enabled, continued

Define Part As

This menu item controls how the system treats the part counter.

Cycle

The part counter is incremented every time the system cycles. Use this
setting when the welding process is completed in a single cycle.

Sequence

The part counter increments after every sequence. Use this setting when
welding a part needs more than one type of setup.

NOTE

A single part number can be associated with a mul-
tiple-operation assembly. All data generated for an
entire assembly will have the same part number.

Preset Segment

The operator can program the sequence to start with a certain segment
(segment pointer) by using PRESET SEGMENT. This allows resetting or
presetting a sequence in cases where a process problem requires that an
operation or group of operations needs repeating,

Preset Cycles

The operator can program the sequence to start with a specific cycle
(cycle pointer) by using PRESET CYCLES.

This allows the resetting or presetting of a sequence in cases where a
process problem requires that an operation or group of operations be
repeated.

NOTE

As with any entry field, Preset Segment can be defined as
a function key.
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Sequence (Definition)
The choices presented with the SEQUENCE menu item
allow the operator to define the sequence.

T 1
e UTILITIES e SEQUENCING

Sequencing
Sequence

Select Segment

Select an individual segment for setup or modification. Use
the Up and Down Arrow keys to make that selection. See
the Example Sequence in Figure 10-4, on Page 113.

Select Setup

This field determines how many cycles to perform for the selected seg-
ment. When the number is reached, the DPC III switches to the next
segment. At the last segment, the DPC 111 resets the segment pointer to
the first segment.
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Function Keys and Sequencing

Function keys are defined in terms of and available for a particular process
setup. That is important to remember when playing back a function key from
the Operate Page.

NOTE
The current Operate setup appears on the Front Panel display.

During Sequencing or Remote Setup Switching, the DPC III changes the Op-
erate setups. Take care to make sure that the function key set desired matches
the set for the current Operate setup.
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SECTION 11

Operate Mode, Operate Page

* This section describes ways to monitor the
process functions.

Dukane Corporation
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- Section 1l Operate Mode, Operate Page

Overview

With the Operate Page the operator can:

* Replay or delete the function keys,

* Print Consecutive and Sample memory,

* Print headers,

* Display Consecutive and Sample memory,
* Print a graph, and

* Reset the sequence counter.

Figure 11-1 illustrates the Operate Page menu.

—I OPERATE

T T 1
® FUNCTION KEYS ® PRINT CONSECUTIVE MEMORY ® PRINT SAMPLE MEMORY

T 1
® PRINT HEADERS ¢ DISPLAY CONSECUTIVE MEMORY  © DISPLAY SAMPLE MEMORY

T 1
* PRINT GRAPH ® RESET SEQUENCE

Figure 11-1 Operate Page Menu

In the figure below the Operate Page is illustrated as it might look on
the Advanced Programmer display.

PART DOWNSTROKE ~ TRIG DELAY WELD TIME WELD DIST TOTALCYCLE  TIME
COUNT  TIME TIME PRESSURE 1 PRESURE 1 TIME
1 0.525 0.250 0.075  <0.0043 0.850 12:08:53S
2 0.530 0.250 0.075 0.0050 0.855 12:09:12
3 0.530 0.250 0.075 0.0051 0.855 12:09:15
4 0.530 0.250 0.075 0.0051 0.855 12:09:20
5 0.530 0.250 0.075 0.0051 0.855 12:09:26
6 0.530 0.250 0.075 0.0050 0.855 12:09:29
7 0.530 0.250 0.075 0.0051 0.855 12:09:32
8 0.530 0.250 0.075 0.0051 0.855 12:09:37
9 0.530 0.250 0.075  >>0.0061 0.855 12:09:418
10 0.530 0.250 0.075 0.0050 0.855 12:09:46
HI BAD LIM 0.0060
HI SUS LIM 0.0055
LO SUS LIM 0.0045
LO BAD LIM 0.0040 0.800
1. FUNCTION KEYS 4. PRINT HEADERS 7. PRINT GRAPH
2. PRINT CONSECUTIVE MEMORY 5. DISPLAY CONSECUTIVE MEMORY 8. RESET SEQUENCE
3. PRINT SAMPLE MEMORY 6. DISPLAY SAMPLE MEMORY
| © 1989—2004 Dukane Corp. |

Figure 11-2 The Operate Page as Displayed on the Advanced Programmer
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Operate Page with Front Panel
Select the Operate Mode

Turn the keyswitch to the OPERATE position. A weld cycle can only be

started with the switch in this position. The key can be removed when it is
in the OPERATE position.

NOTE
To prevent access to the SETUP mode, and when the key-

switch has been turned to OPERATE, remove the key.

Reviewing Process Characteristics

All process characteristics from the weld cycle just completed can be re-
viewed using the Left and Right Arrow keys on the Front Panel keypad.

Parts processed previously cannot be displayed, although they can be
downloaded to a printer or computer using the rear panel 3 serial port
connector.

Accessing Operate Functions

Press the Up or Down Arrow keys on the Front Panel keypad to scroll
through the menu items.
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Operate Page with Advanced Programmer
Select the Operate Mode

Press either the Page Up or Page Down key on the keyboard.

NOTE

If there are more than 11 process characteristics active
for the current process, the Operate Page will display
on two screens. The first screen will provide information
for as many as 11 characteristics. The second screen will
have information for the remaining characteristics.

NOTE

Switching the Front Panel keyswitch from SETUP to OPERATE
changes the Advanced Programmer mode accordingly.

Reviewing Process Characteristics

The Advanced Programmer can display more information at a glance
than the Front Panel display (with its one-line display). In addition,
when the Display Consecutive/Sample Memory commands are used,
part history can be reviewed as well.

Accessing Operate Functions

Operate functions can be selected using the Up and Down Arrow keys
on the Advanced Programmer keyboard. Operate functions can also
be chosen by pressing the number key corresponding to the menu
item linked to each function.

EXAMPLE
To print headers, press the “4” key on the Advanced Programmer
keyboard.

Continued
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Operate Functions
Function Keys

Function keys can be replayed in several ways:

* with the Advanced Programmer function keys (F1 through F10), or

* with the Up/Down Arrow keys of the Front Panel or Advanced Pro-
grammer.

Function keys can be used to change process parameters during the “trial
and error” process of setup, and they can allow the operator limited ac-
cess in making setup changes to the system.

NOTE

Each setup has its own set of nine function keys. If multiple
setups are to be used, define the keys for each setup.

Remember: F10 is permanently defined as, Select New Setup.

For more information about Function Keys, see Section 3, Controls, Pages
31-32.

Print Part Memory

Either Consecutive or Sample part memory can be sent to an output
device giving a hard copy record of part memories.

When either PRINT CONSECUTIVE MEMORY or PRINT SAMPLE MEMORY is

accessed, the message: PARTS TO DOWNLOAD is displayed. The number

of available parts is displayed in parentheses (xx) to the left of the entry
field. Enter the number of parts to be downloaded.

To cancel the print operation, press the DELETE key.

Print Headers

“Headers” refers to the words that appear at the tops of columns on the
Advanced Programmer display. They identify the columns of process
characteristics appearing below them. Having the headers printed helps to
identify what has been recorded.
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Display Part Memory

Display part memory is an Advanced Programmer function. When
cither DISPLAY CONSECUTIVE MEMORY or DISPLAY SAMPLE MEMORY is
accessed, the number of parts to be displayed is entered at the prompt:
PARTS TO DISPLAY (xx) xxx. The number of available parts is displayed
in parentheses at the left of the entry field. If the number of parts is
greater than ten, only ten parts will display at a time. To see more parts,
press any key on the Advanced Programmer keyboard.

To cancel the display operation, press the DELETE key.

Print Graph

With this function, a graph or graph data can be sent to an output de-
vice. When PRINT GRAPH is chosen, choices are TEXT and RAW DATA.

TEXT

When TEXT is chosen, a graph is printed to the output device according
to the settings made in the Graphing section of the Communications
Page. If no informaton has been collected by the system, the error mes-
sage E14:NO GRAPH DATA AVAILABLE is displayed on the status line of
the Advanced Programmer. The error is displayed on the Front Panel
display if the keyswitch is in the OPERATE position.

Graph axes are labeled in real units and not simply as percentages. See
Figure 11-3 for an example of a graph showing Distance and Power vs.

Time.
0.0000in |- ' ' ' | ' ' ' "L 250 Watts
0.0050 T 195
0.0100 | | I o

0 0.125 0.250 sec

Figure 11-3 A Distance and Power vs. Time Graph Continved
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Print Graph, continued

Raw Data

The RAW DATA selection sends graph data in a tabular format when
a graphical device (such as a printer) is not attached to the DPC II1.
This means that time, distance, velocity, power, pressure, and force
data can be sent to a computer for analysis (using spreadsheet soft-
ware) or for archival purposes.

All process parameters are sent regardless of system configuration.
If a particular option is not installed in the system, a data column
will display zeroes. A maximum of 255 lines of output is generated.
Figure 11-4 shows an example of raw data output.

Time (ms) Distance (in/mm)

0.056, 271, 2.0090, 0.0001
0.058, 312, 2.0097, 0.0002
0.060, 360, 2.0103, 0.0001
0.062 424, 2.0109, 0.0002
0.064, 479, 2.0118, 0.0002
0.066, 531, 2.0126, 0.0002
0.068, 576, 2.0135, 0.0002
0.070, 620, 2.0148, 0.0003
0.072, 667, 2.0158, 0.0002
0.074, 728, 20169, 0.0003

Power (w) Velocity (in/s; mm/s)

Figure 11-4 Raw Data Graph Example
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Reset Sequence

This menu selection allows the operator to manually reset a sequence in
case a system error or Bad part limit is exceeded. Before the sequence is
reset, the operator is prompted by the system whether the reset should
be carried out. The message OK TO RESET SEQUENCE is displayed.
Then a YES/NO choice is made.

Choosing NO cancels the operation to reset the sequence.

Choosing YES resets the system to the beginning of a sequence.

NOTE

Presetting a sequence can be done by defining one func-
tion key as PRESET SEGMENT and another function key as
PRESET CYCLES.
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SECTION 12

Specifications

* This section has a regulatory agency compliance
statement, dimensions, operating requirements,
and an explanation of the model number..

Dukane Corporation
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Section 12 Specifications

Reqgulatory Agency Compliance

FCC

The equipment complies with the following Fed-
eral Communications Commission regulations.

® The limits for FCC measurement procedure

MP-5, “Methods of Measurement of Radio
Noise Emissions from ISM Equipment”, pur-
suant to FCC Title 47 Part 18 for Ultrasonic
Equipment.

CE Marking

This mark on your equipment certifies that it
meets the requirements of the EU (European
Union) concerning interference causing equip-
ment regulations. CE stands for Conformité Eu-

CAUTION

DO NOT make any
modifications to the
DPC or associated ca-
bles as the changes
may result in violating
one or more regula-
tions under which this
equipment is manu-
factured.

ropeéne (European Conformity). The equipment
complies with the following CE requirements.

® The EMC Directive 2004/108/EC for Heavy

Industrial —

EN 61000-6-4: 2001
EN 55011: 2003

EN 61000-6-2: 2001
EN61000—4-2
EN61000—4-3
EN61000-4-4
EN61000—4-5
EN61000—4-6
EN61000—4-8
EN61000—4-11

® The Low Voltage Directive 2006/95/EC.

® The Machinery Directive 2006/42/EC.
EN 60204: 2006

Safety of Machinery - Electrical
Equipment of Machines Part 1: Gen-
eral Requirements.
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Dimensions

Refer to Table12-1 on the next page for the input power required by
your DPC generator model.
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Figure12-1 Dimensions
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Section 12 Specifications

Power Supply Electrical Source Requirements

Generator Models

DPC-3 Peak Power
Frequency || Generator Model | Rating (Watts) | Nominal Input Power Requirements
95-130V 50/60 Hz @ 8 Amps
2050 500
190-260V 50/60 Hz @ 4 Amps
95-130V 50/60 Hz @ 15 Amps
20 kHz 2120 1200
190-260V 50/60 Hz @ 8 Amps
2170 1700 190-260V 50/60 Hz @ 12 Amps
2220 2200 190-260V 50/60 Hz @ 15 Amps
30 kHz 3150 1500 190-260V 50/60 Hz @ 12 Amps
95-130V 50/60 Hz @ 6 Amps
4035 350
190-260V 50/60 Hz @ 4 Amps
95-130V 50/60 Hz @ 12 Amps
40 kHz 4070 700
190-260V 50/60 Hz @ 8 Amps
95-130V 50/60 Hz @ 15 Amps
4100 1000
190-260V 50/60 Hz @ 8 Amps
95-130V 50/60 Hz @ 6 Amps
50 kHz 5015 150
190-260V 50/60 Hz @ 4 Amps
95-130V 50/60 Hz @ 6 Amps
70 kHz 7010 100
190-260V 50/60 Hz @ 4 Amps

Table 12-1 Generator Models

Operating Environment

Operate the DPC within these guidelines:

Temperature: 40 - 100°F (5-38° ()

Pressure: Ambient

Air Particulates: Keep the DPC dry.
Minimize exposure to moisture, dust, dirt,
smoke and mold.
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Interpreting the DPC Model Number

NOTE

Figure 12-2 is designed to help you determine which
elements your DPC has. It is not meant to suggest that
every combination of these elements is possible. Look
on the DPC rear panel for the model number.

Generator

Controller

2220-HN4-PC3

FREQUENCY
2 =20 kHz
3 =30 kHz
4 = 40 kHz
5 =50 kHz
7 =70 kHz

Figure12-2 Interpreting the DPC Model Number
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RATED POWER |

010= 100 w
015= 150 w
035= 350 w
050 = 500 w
070 = 700 w [—
100 = 1000 w
120 = 1200 w
170 = 1700 w
220 = 2200 w
INPUT POWERT
MODULE
L = Low
power
module
H = High
power
module _|

N = Non-power
Factor

_[3 = Level 3

C =Time, Distance & Energy
D =Time & Distance

E =Time & Energy

T =Time Only

PRESS
P = Press Control Board
P1 = Press Option Board

]_

TRANSDUCERS
2 = 2 ceramics
4 = 4 ceramics



SECTION 13

Care and Troubleshooting

* This section has information about care of the
DPC III controller, and it describes error and
warning messages.

Dukane Corporation
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Section 13 C | Troubleshoofi

Care

Environment
Prolong the life of your DPC I1I in these ways:

* Handle the DPC with care. It is a sensitive electronic device, and NOTE
should be treated accordingly. It is not designed to withstand high Handle your Advanced

impact blows of any kind. Programmer display
and keyboard with the
* Do not expose the DPC to moisture. Keep the unit dry. same care outlined

here for the DPC.

e Minimize the DPC’s exposure to, dust, dirt, smoke, and the ex-
tremes of temperature. All are factors which can shorten compo-
nent life.

¢ Keep fingers clean. Because they will be touching the keypad, and
can carry dirt, grease, etc., fingers should be as clean as possible.

Front Panel

The operator controls on the Front Panel (keypad, generator control
keys and AC power switch) respond to a gentle but firm touch. Never
use a sharply pointed object to touch any of these controls.

CAUTION

PLEASE, do not use any sharply point-
ed object to touch any part of the DPC
front panel!

Cleaning
When cleaning the DPC, put a small amount of computer cleaner on
a soft cloth, and gently wipe the cloth and cleaner over the surface to

be cleaned. Do not apply (spray or otherwise) any cleaner directly to
the DPC.
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Replaceable Parts

The DPC I11is a self-contained device and has no parts that are
replaceable by the end user.

When parts need replacing, contact Dukane Corporation.
See Section 14 for contact information.
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Troubleshooting

Problem

Possible Solution

Front Panel display image disappears.
Panel goes dark.

1. Check to see that the DPC’s green, LED
power light is on.

2. If the light is not on, tighten all cable connec-
tions. Then, make certain the DPC rear panel
AC breaker switch and the Front Panel power
switch are both in the ON position.

System Status Display shows OVERLOAD condition.

The ultrasound signal will shut down during an
overload condition. If overloading continues,
analysis of application and hardware may be
needed.

Contact Dukane Corporation. See Section 14 for
contact information.

Unit power-up sequence stops, and System Status
Display INPUT TEST is flashing;

The self test routine for input power compat-
ibility with the DPC has found a problem. The
power-up sequence will not continue until the
problem is resolved. Recheck line voltage and
DPC system requirements.

Another possibility: a fault may have occurred on
the DPC’s input module circuit.

service either unit will void any warranty.

NOTE

Contact Dukane Corporation for servicing. (See Section 14.) The DPC and Advanced
Programmer are serviceable only by Dukane personnel. Unauthorized attempts to
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DPC lll Error and Warning Messages

Error messages and warnings are displayed on the Front Panel and

Advanced Programmer displays. The Advanced Programmer has a
“Status Line” of reverse video at the bottom of each page that con-
tains a copyright notice. All error and warning messages appear in this

line. See Figure 13-1 for the location of the status line. Each time an

error or warning message appears on the status line, an audible tone is

generated from the Advanced Programmer.

There are two kinds of error and warning messages: /azched and un-

latched. Explanations of both types follow.

Latched Error/Warning Messages

Latched error and warning messages appear on the display device until a

key is pressed or the next cycle has been initiated.

Unlatched Error/Warning Messages

Unlatched error and warning messages appear on the display for three

seconds and then clear themselves.

2. PROCESS LIMITS
[3.]JCOMMUNICATIONS

5. SEQUENCING

[—| COMMUNICATIONS }:1 DPC Il Setup # 1:Insert #2 i Vv 1.XXXX

CONFIGURE SERIAL PORT ADVANCED PROGRAMMER

OUTPUT DEVICE EPSON-FX STATUS ENABLED

OUTPUT MODE ALL BAUD RATE 9600

BAUD RATE 9600

PROTOCOL XON/XOFF PART SAMPLING

LF AFTER CR YES LOT SIZE 0

LIMIT INDICATORS DISABLED SAMPLE SIZE 0

TIME TAG DISABLED EXCLUDE NONE
STORE NONE

I/0 GRAPHING

OUTPUTS ACTIVE HI LEFT AXIS POWER

UP VALVE ON ABORT OFF RIGHT AXIS DISTANCE

END OF WELD/GND DET  DISABLED START AT WELD

STATUS OUTPUTS MAINTAINED STOP AT END OF WELD

DEFINE J602-5 AS GOOD PART TIME SCALE AUTO RANGE

DEFINE J602-6 AS READY POWER SCALE AUTO RANGE

BUZZER STATUS ON DISTANCE SCALE AUTO RANGE

1. PROCESS CONTROL 4. UTILITIES

© 1989—2004 Dukane Corp.

L8

Status Line

Figure 13-1 Status Line Location on Advanced Programmer Display
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Error Messages

Error messages appear on the Front Panel display and on the Ad-
vanced Programmer display status line. Error messages remain on
the displays until cleared by removing the condition that caused them
(e.g., a system abort) or by pressing an Advanced Programmer or
Front Panel key. Errors 04 — 09, I/O Active at Cycle Start, appear for
three seconds and then disappear for three seconds. Fach time the
error message appears, it is accompanied by an audible tone from the
Advanced Programmer.

EOO:EEPROM WRITE VERIFY ERROR (This is a latched error.)

The EEPROM Write Verify error occurs when an attempt to write

to the EEPROM (Electrically Erasable Programmable Read-Only
Memory) fails. The EEPROM contains the setup information for the
DPC III. If updates to the setup memory fail, unintended operation
of the DPC may result.

CAUTION

If the EOO:EEPROM WRITE VERIFY ER-

ROR appears on the Front Panel dis-

play or the Advanced Programmer

status line, contact the Dukane Ultra-
sonics Service Department immediately.

EOT:CYCLE ABORTED (This is a latched error.)

The Cycle Aborted error message apears on the Advanced Program-
mer status line while the DPC Abort input is asserted. On the Front
Panel, the Cycle Aborted error is displayed only when the keyswitch
is in the OPERATE position. This allows the system to be programmed
in the SETUP mode even though the system is aborted and cannot be
placed in cycle. Note that the 24VDC to the press head is removed
when the Abort switch supplied with the safety switches is pressed.
With an automated system, the UP VALVE ON ABORT menu item on
the Communications Page may be set to ON during an abort. This
prevents heavy horns from pulling the press head into the path of
moving tables and fixtures. The 24VDC supply to the press should
not be switched through the Abort switch in this case. Refer to Ap-
pendixc A — 1/ O for details on controlling the 24VDC to the press.

Continuved
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Cycle Aborted, continued

E02:ENCODER ERROR (Distance systems only)

The encoder signal is a low-level quadrature output that detects
changing position and direction of travel. If one or more of the
quadrature inputs is weak or lost, an encoder error signal is sent to
the DPC III. Encoder error has no effect on the DPC cycle. It will
not terminate or alter the flow of the process. It may have an effect
on the distance measurements and therefore should be addressed as
quickly as possible. Encoder errors may be a result of the following
situations:

* Incorrect encoder alignment

The gap between the encoder read head and the encoder scale should
be set at 0.039 inch (1 mm). This measurement should be taken with
feeler gauges when the read head is at both the top and the bottom
of the encoder scale. The allowable tolerance as specified by the
manufacturer is +0.005 inch yielding an allowable range of 0.034 inch
to 0.044 inch.

e Damaged encoder cable

Because the encoder signals are of a low level, damage to the cable,
such as a cut or splice, can cause interruption or corruption of the

signals from the encoder. If the cable is damaged, contact the Du-

kane Ultrasonics Service Department for a replacement.

EO3:SERIAL PORT TIME-OUT ERROR  (This is a latched error.)

A Serial Port Time-out error occurs when the DPC 111 cannot com-
municate to the output device. In serial communications, the flow of
information to a terminal device sometimes occurs at a faster rate
than the ability of the terminal device to process it. This causes data
to back up in the terminal device. When the terminal device is full, it
commands the DPC to stop sending data. If the terminal device does
not send a “go” or “resume” command within 30 seconds, a Serial
Port Time-out error occurs. The DPC will continue to attempt to
send data to the terminal device after the time-out.

To prevent time-out from occurring, try the following:

* Limit the amount of data output to the serial port.
Determine which process characteristics are actually required to
gauge your process quality and which are not. Use sampling to
output only those parts that are of interest.
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Serial Port Time Out Error, continued

* Get a faster terminal device.
If you cannot cut down on the number of characteristics report-
ed, you may wish to invest in a higher speed terminal device (e.g,,
a printer or data collector).

* Do not leave a printer off-line.
To perform form and line feeds, many printers require that the
printer be taken off-line, meaning that the printer can neither pro-
cess nor print data. However, while off-line, the printer continues
to receive data. Eventually, the printer buffer will fill and the DPC
will time-out. After an extended period of time, part data may be
lost. Unless there is a specific reason (e.g., setting printer specifi-
cations), always make sure the printer is on-line.

* Keep the printer stocked with paper.
If the printer runs out of paper, it acts as if it is off-line.

E04:SS1 ACTIVE AT CYCLE START (This is an unlatched error.)

This error message is active only when the Initiate Mode selection on
the Process Control Page is set to MANUAL. It informs you that the
Activation Switch 1 is depressed at the start of the cycle. To clear the
error, release Activation Switch 1. The Activation Switch 1 input can
be tested by holding the switch down for five seconds. As long as the
switch contact is made, the error message will be displayed for three
seconds and removed from the display for three seconds.

E05:SS52 ACTIVE AT CYCLE START (This is an unlatched error.)

The SS2 Active at Cycle Start error message is active only when the
Initiate Mode selection on the Process Control Page is set to Manual.
It informs you that the Activation Switch 2 is depressed at the start of
the cycle. To clear the error, release Activation Switch 2. The Activa-
tion Switch 2 input can be tested by holding the switch down for five
seconds. As long as the switch contact is made, the error message
will be displayed for three seconds and removed from the display for
three seconds.
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E06:AUTO ACTIVE AT CYCLE START

The Auto Active at Cycle Start error message is active only when the Initi-
ate Mode selection on the Process Control Page is set to AUTO. It is the
result of an active Auto input at power-on or an Auto input that has not
been removed from the last cycle.

EO7:EOW ACTIVE AT CYCLE START (This is an unlatched error.)

If the End of Weld/Ground Detect input is enabled at the start of a
cycle, then this error message is displayed. This may be due to the posi-
tioning of the End of Weld limit switch on the press or an incorrectly
installed Ground Detect input. The cause of this error must be removed
before the system can go into cycle.

EO8:TRIGGER AT CYCLE START (This is an unlatched error.)

If the press trigger switch is closed or the press pre-trigger flag is active
at the start of the cycle, the system will not go into cycle and the E08:
TRIGGER AT CYCLE START error message is displayed. To remove this
error, either lower the pre-trigger flag to an acceptable level or increase
the trigger pressure by turning the trigger switch knob counter-clock-
wise to a higher number.

EOQ9:CYCLE STOP AT CYCLE START (This is an unlatched error.)

This error is generated when the Cycle Stop input is active at the start
of a cycle. This signal must be removed before a cycle can be success-
tully initiated.

E10:PRE-TRIG > 0.75in ABOVE PART (This is a latched error.)

For operator safety, the pre-trigger travel distance prior to closing the
pressure switch or reaching the desired trigger force is limited to 0.75
inch. If the distance of 0.75 inch is exceeded, the cycle immediately
terminates, and the error message E10:PRE-TRIG > 0.75in ABOVE PART
is displayed. In this situation, it is desirable to increase the pre-trigger
distance.

E11:TRIGGER LOST WHILE SONICS ON ' (This is a latched error.)

With a momentary trigger type, the loss of the trigger signal termi-
nates the weld and results in the above error message being displayed.
This may be due to a loss of horn/part contact pressure when using
the Kinechek hydraulic speed control. Solutions to this error would be
to increase the trigger pressure, increase the Kinechek speed, or switch
the trigger type from Momentary to Maintained.
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E12:TRIGGER LOST WITHIN 100ms

This error message indicates that the trigger was made and lost
within 100 ms of cycle initiation. This usually means that the trigger
switch closed at the top of the press stroke due to the initial inertia
of the press slide. As with error E11, the cycle is terminated imme-
diately. To prevent this error, increase the trigger switch setting, It is
also recommended in the case of light triggering to place a limit on
Downstroke Distance to guarantee that the horn is in an acceptable
range when the trigger switch closes.

E13:SS(s) RELEASED BEFORE TRIG (This is a latched error.)

When in Manual mode and operating the system with activation
switches, it is required that the activation switches be held until the
trigger switch closes. This applies for all trigger types including pre-
trigger. If the operator releases the activation switches before the
trigger switch closes, the cycle terminates immediately.

E14:NO GRAPH DATA AVAILABLE (This is a latched error.)

This error message is displayed whenever you attempt to print a
graph and no graph data is currently available. Graph data is avail-
able after the DPC enters that portion of the cycle as specified by the

START AT and STOP AT menu selections in the Graphing section of the
Communications Page.
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Warning Messages

Warning messages are displayed on the Front Panel display and on
the Advanced Progammer status line. Each time a warning message
appears, it is accompanied by an audible tone from the Advanced
Programmer.

WOO:MAX LIMIT CONTROL PARAMETER  (This is an unlatched warning,)

This warning message is displayed whenever entry to a characteris-
tic’s maximum Bad limit is prevented due to the characteristic being
defined as a Secondary Control.

WOT1:MAX LIMIT < MIN LIMIT (This is an unlatched warning,)

This warning message is displayed whenever you are entering
characteristic limits on the Process Limits Page and the maximum
limit you are trying to set is less than the low limit. This situation is
undesirable because the characteristic will always be out-of-limit. It
is the operator’s responsibility to correct this situation.

WO2:INVALID OUTPUT DEVICE (This is a latched warning,)

Any time information is downloaded to an output device, the DPC
IIT checks to see if the output device can support the data type. If
the data type is not supported for the output device, the warning
message WO2:INVALID OUTPUT DEVICE is displayed. For example, if
the output device is set to 1-2-3 and graph printing is attempted,
the DPC will not print the graph. The 1-2-3 output device is written
to generate a unique data format for importing data into a spread-
sheet computer program. The spreadsheet input function cannot
recognize the printer control codes that are used to print graphic
information.
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Advanced Programmer Reset

The DPC I1II is designed to work with the Advanced Programmer from
its default state. If there is any question as to whether the Advanced Pro-
grammer is set up in a way that would prevent operation with the DPC,
follow the reset procedure described below and on the following pages.

CAUTION
Please note that when entering the Ad-
vanced Programmer Setup Directory, no
settings other than those described here
should be modified unless it is done under
the direct supervision of qualified Dukane
personnel.

Resetting the Advanced Programmer

1. Depress and hold the CONTROL key, then press the SCROLL LOCK
key. Release the keys and the Setup menu will appear as shown in Figure
13-2.

2. Press the PRINT SCN key and a new menu will appear as shown in
Figure 13-3. See Figure 13-4 for the location of the CONTROL, SCROLL
LOCK and PRINT SCN keys.

T3 e
=
Lt 8 ]

P
Fiamys S T T

Figure 13-2 Initial Setup Menu Figure 13-3 Setup Menu After PRINT SCRN Key Pressed
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Figure 13-4 Location of CONTROL, PRINT SCRN, SCROLL LOCK and CURSOR

3. Use the cursor keys to select the menu item DEFAU LT TERMI-
NAL. 1t will be is highlighted as shown in Figure 13-5.

4. Press the ENTER key and a message saying WAIT followed by
DONE win appear as shown in Figure 13-6.

Figure 13-5 DEFAULT TERMINAL Selected Figure 13-6 ENTER Key Pressed

5. Depress and hold the CONTROL key, then \})ress the SCROLL LOCK
key. Release the keys and the message SAVE ALL?Y/N appears

as shown in Figure 13-7.

0. Pressthe Y key to save all changes. After the screen goes blank, turn
the power off and back on. A message saying PA%S will appear
as in the upper right hand corner of the screen as shown in Figure
13-8.
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Formripng Lra al

Figure 13-7 SAVE ALL Y/N Message Figure 13-8 PASS Message In Upper Right Hand Corner

Selecting a Printer Port
7. After defaulting the terminal following steps 1 through 6, repeat step 1.

8. Using the cursor keys, select the menu item HOST/PRINTER =
EIA/NONE as shown in Figure 13-9 for a serial printer.

9. Using the cursor keys, select the menu item HOST/PRINTER =
EIA/PARA s shownin Figure 13-10 for a parallel printer.

CELEEEDPEREREEY R AL LEL L Lo

il . b | T [y FE T

. T . - re i il b i Lamag=a 1 ]

Figure 13-9 SERIAL Printer Port Selected. Figure 13-10 PARALLEL Printer Port Selected.
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Boundless Monitor Sherwood Monitor
(New Model) (Discontinued)
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Keyboard

Cable
I e e |
: DPC III Generator 25-Pin Sub-D
G wpisa = = =]
_—
,,.,Qw =
Jao1 [
A |
A L= 1 A

(Supplied when Advanced

k Cable — Dukane Part No. 200-740 nterface Option is ordered)

Use either the SES 2-AUX ||||}|7Q“N
or the PAR monitor port, =
but not both.

To use the parallel port, you must
enable the PAR port in the monitor
setup menu. The monitors are con-
figured to use the serial printer
port. Remember, that serial printers
are supported and parallel printers =

may work if they support the print- ——
er codes listed on Page C-V of the . s
DPC Ill User's Manual. However, Du- :

kane does not guarantee that all Parallel Printer
parallel printers which support listed printer codes will work. To use
the parallel port, it must be enabled using the procedure outlined at
left. It has been found that it is best to reset the terminal before

changing the output port.
&Cable — Dukane Part No. 200-1127

144 Figure 13-11 Advanced Programmer Port Locations
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Printing the Advanced Programmer Screen

1.

Connect a printer to the appropriate port on the rear panel of the
Advanced Programmer monitor. A serial printer connection is
shown in Figure 2-6. Both serial and parallel connections are shown
in Figure 13-11. The printer should automatically print out each new
weld cycle displayed on the screen.

To print the current monitor screen image, press and hold the
CONTROL (Ctrl) key.

While holding the CONTROL key, press the letter “P” key.
If you are having problems, make sure —

A. Cable connections are correct (see Figure 13—11).

B. The keyboard is connected to the terminal.

C. The DPC, monitor and printer are all turned on.

D. The connections are secure.

The Advanced Programmer is factory configured to use the se-

rial printer port. Remember, that serial printers are supported and
parallel printers may work if they support the printer codes listed
on Page C-V of this manual. However, Dukane does not guarantee
that all parallel printers which support the listed printer codes
will work. To use the parallel port, it must be enabled using the
procedure outlined. It has been found that it is best to default the
terminal (Steps 1-6) before changing the output port in Steps 7-9.
Only one of the output ports, serial (preferred) or parallel can be
enabled at a time.
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Verifying Module Operation

Depending on the configuration of your system, the DPC contains
several modules that provide interfaces from the DPC main digital
board to encoders and transducers outside the system. These mod-
ules include the following:

e Distance Module
* Energy/Power Module
e Pressure Transducer

* Force Transducer (Load Cell)

Each of these modules has a corresponding “view” option in the
DPC menu structure. The view option allows you to see the current
value of a control/monitor parameter to determine if the module is
operating correctly.

Distance Module

To view the current encoder position, select the ENCODER POSITION
menu item from the ENCODER UTILITIES section of the Utilities Page.
View the position on the right of the Front Panel display or on the
Status Line of the Advanced Programmer. As the thruster head
moves up or down, the displayed value changes. The value should
increase as the head travels down and decrease as the head travels up.
Upon power-up, the distance value internal to the DPC is set to -2.4
inches. This guarantees that the DPC does not “see” a useful number
until the reference mark on the distance encoder is crossed.

To check all encoder functions, either remove air pressure from the
press or depress the Emergency Stop switch that is grouped with the
activation switches.

After the press head is in the down position, switch off power to the
DPC. Switch the power to the DPC on again, and from the Utilities
Page menu, select ENCODER POSITION.

The position should get increasingly negative until the reference
mark is crossed at the top of the stroke. When the reference mark is
crossed, the encoder value goes to zero and then becomes negative as
the head continues up.

(The reference mark is enabled upon start-up.)
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Energy Module
Check the POWER item under POWER UTILITIES on the Utilities Page. This
will show the current power being applied to the transducer. This mea-

surement can be seen on the right side of the Front Panel display, or on
the Status Line of the Advanced Programmer. To test the energy module,
press the TEST key on the generator status panel. (See Page 28.)

In the TEST position, the generator applies ultrasound to the transducer.
The displayed power level should increase to the idle power of the genera-
tor/stack combination. When the TEST switch is released, the ultrasound

signal stops. The power level should drop to zero. If the system will be
run after testing the energy module, press the ON LINE key.

147



™ ’

Checking the Operation of Inputs

Inputs can be tested by activating an input and observing the Operate
Page display. The procedure for testing the inputs depends on wheth-
er the input is a contro/ signal or a remote setup input. To see example
circuits and electrical specifications for the DPC 111 inputs, refer to
Appendix A-1/ O.

Control Inputs

For the purposes of this discussion, control inputs are:
* Auto-In,

* Cycle Stop,

* Trigger Switch,

* End of Weld/Ground Detect,

* Activation Switches 1 and 2, and

* Abort.

Each of these inputs is capable of producing an Input Active at
Cycle Start error. The error mechanism can be exploited to determine
if an input is being recognized by the system. A procedure for each
input is outlined below with the appropriate cautions.

Avuto-In

Forcing an Auto-In signal to the DPC will test for Auto-In. To pre-
vent the system from going into cycle, apply the signal with the Front
Panel keyswitch in the SETUP position. Then, turn the keyswitch to
the OPERATE position. After three seconds, the error message E06:
AUTO ACTIVE AT CYCLE START should be displayed.

NOTE

This error message appears only if the Initiate Mode
menu selection is set to AUTO.
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Cycle Stop
The Cycle Stop input can be tested by activating the input and wait-

ing at least three seconds. If the input is working properly, the error
message EO9:CYCLE STOP AT CYCLE START should appeatr.

Trigger Switch

To test the Trigger switch input, place the Front Panel keyswitch in
the OPERATE position, and turn the Trigger switch dial on the thruster
clockwise until the trigger LED lights on the front panel of the press.
Within three seconds, the error message, EO8:TRIGGER AT CYCLE START
should appear.

End of Weld/Ground Detect

These inputs share the same internal circuitry. The source of the End
of Weld signal is the End of Weld limit switch located in the press
head. The switch is connected to the DPC through the J901 Opera-
tional Control-to-Thruster cable. The Ground Detect input enters
the DPC through the J801 Auxiliary connector. Ground Detect is
generally used to end the weld in cutting applications. To test the End
of Weld input, raise the End of Weld limit switch on the press until it
is at the same height as the Stroke Position flag. Turn the Front Panel
keyswitch to the OPERATE position and wait at least three seconds.
The error message, EO7:EOW AT CYCLE START should appear. To test
the Ground Detect input, activate it with the keyswitch in the OPER-
ATE position, and wait for the error message.

Activation Switches - SS1 and 552

With Initiate Mode set to MANUAL, and the Front Panel keyswitch
in the OPERATE position, press either of the activation switches for
at least three seconds. Errors EO4 or E05:S5x ACTIVE AT CYCLE START
should appear.
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Effects of 1/O and System Errors on

Process Flow

The welding cycle can be divided into a series of segments: Cycle
Start, Downstroke, Trigger, Weld Pressure 1, Weld Pressure 2, and
Hold. In each of these segments, operator action, rear panel inputs,
and process limits can affect the flow of the process. What follows
are examples of how some events can alter the flow of the welding
process, and how those events can be identified by looking at the
process part data and at the DPC Front Panel and at the Advanced

Programmer displays.

An Uninterrupted Cycle

Figure 13-12 shows the results of a weld process that was not inter-
rupted by any I/O signal or system error. The setup conditions for

this process were as follows:

* Normal Trigger
¢ Weld by Time for 50 milliseconds
* Hold by Time for 1.0 second

PART DOWNSTROKE DOWNSTROKE WELD TIME WELD DIST WELD ENERGY HOLD TOTAL TOTAL
COUNT TIME DIST PRESSURE 1 PRESSURE 1 PRESSURE 1 TIME CYCLE TIMESTROKE
35 0.975 1.7921 0.050 0.0023 28.4 1.000 2.025 1.8090
36 0.879 1.7927 0.050 0.0020 28.4 1.000 1.929 1.8092
37 0.877 1.7928 0.050 0.0022 28.4 1.000 1.927 1.8092

Figure 13-12 Data from an Uninterrupted Cycle
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The Cycle Terminates During Downstroke
The system is in Downstroke when the cycle has been successfully
started and the head travels towards the part. If the cycle is termi-
nated during Downstroke, all trigger, weld, and hold characteristics
are displayed as zeroes.

Figure 13-13 shows results of a cycle terminated during Downstroke
due to either an End of Weld/Ground Detect error or an Activation
Switches Released Before Trigger error.

PART DOWNSTROKE DOWNSTROKE WELD TIME WELD DIST WELD ENERGY HOLD TOTAL TOTAL
COUNT TIME DIST PRESSURE 1 PRESSURE 1 PRESSURE 1 TIME CYCLE TIMESTROKE
39 0.655 1.1959 0 0 0 0 0.655 1.1959
40 0.748 1.4229 0 0 0 0 0.748 1.4229
41 0.819 1.7946 0 0 0 0 0.819 1.7946

Figure 13-13 Cycle Terminated by /O During Downstroke

Process limits can be set for all process segments including Downstroke.
Figure 13-14 shows the effect of a high limit on Downstroke Time.
In this example, the Downstroke Time was limited to 0.500 seconds.
When the Downstroke Time reached 0.500 seconds, the cycle termi-
nated and marked the part as Bad.

PART DOWNSTROKE DOWNSTROKE WELD TIME WELD DIST WELD ENERGY HOLD TOTAL TOTAL
COUNT TIME DIST PRESSURE 1 PRESSURE 1 PRESSURE 1 TIME CYCLE TIMESTROKE
12 >>0.500 0.3462 0 0 0 0 0.500 0.3462

Figure 13-14 Cycle Terminated by High Bad Limit During Downstroke

When using pre-trigger, part contact must occur within 0.75 inch after
the application of ultrasound. If the weld is not complete or the
trigger switch does not close within 0.75 inch from the start of pre-
trigger, the cycle is aborted. Figure 13-15 shows cycles terminated for
this reason. The pre-trigger distance was set at 1.000 inch. Note that
the Downstroke Distance is 1.7527 inch for part number 56. This is
equal to the 1.000 inch pre-trigger distance plus the 0.75 inch over-
travel. The system can overshoot slightly due to thruster momentum.

PART DOWNSTROKE DOWNSTROKE WELD TIME WELD DIST WELD ENERGY HOLD TOTAL TOTAL
COUNT TIME DIST PRESSURE 1 PRESSURE 1 PRESSURE 1 TIME CYCLE TIMESTROKE
56 0.887 1.7527 0 0 0 0 0.887 1.7527
57 0.831 1.7522 0 0 0 0 0.831 1.7522
58 0.827 1.7516 0 0 0 0 0.827 1.7516

Figure 13-15 Cycle Terminated Due to Pre-trigger Overtravel
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Premature Weld Termination

Weld Termination Due to End of Weld/Ground Detect

An End-of-Weld signal from the thruster limit switches and a
Ground Detect signal from the J801 auxiliary connector cause the
weld portion of the cycle to terminate. A characteristic of this type
of weld termination is Hold Time. If the Hold portion of the cycle is
executed, then the weld was terminated by an End-of-Weld/Ground
Detect error. Figure 13-16 illustrates this condition.

PART DOWNSTROKE DOWNSTROKE WELD TIME WELD DIST WELD ENERGY HOLD TOTAL TOTAL
COUNT TIME DIST PRESSURE 1 PRESSURE 1 PRESSURE 1 TIME CYCLE TIMESTROKE
55 0.882 1.7928 0.015 0.0006 6.5 1.000 1.897 1.8094

Figure 13-16 Weld Termination Due to End of Weld/Ground Detect

Weld Termination Due to Trigger Lost

If the trigger type is set to Maintained, loss of the trigger signal causes
an immediate termination of the cycle when the ultrasound is applied.
This results in a shortened weld and zeroes for both Hold Time and
Hold Distance. Figure 13-17 shows a cycle terminated by a lost trigger

input.
PART DOWNSTROKE DOWNSTROKE WELD TIME WELD DIST WELD ENERGY HOLD TOTAL TOTAL
COUNT  TIME DIST PRESSURE 1 PRESSURE 1 PRESSURE 1 TIME CYCLE TIMESTROKE
55 0.882 1.7928 0.015 0.0006 6.5 0 1.897 1.8094

Figure 13-17 Weld Termination Due to Trigger Lost

152



Section 13 C | Troubleshoofi

Weld Termination Due to Secondary Control

Secondary controls are additional controls that allow the weld to be
controlled by more than one process parameter. In this example,
the Weld portion of the cycle ends when either the primary control
parameter (in this case, Weld by Time for 50ms) or the secondary
control parameter (Weld Energy) is reached. In either case, the cycle
proceeds to the Hold portion of the cycle provided that no process
characteristics fall outside of the Bad limits. Figure 13-18 shows the
results using Weld Energy as a secondary control.

PART DOWNSTROKE DOWNSTROKE WELD TIME WELD DIST WELD ENERGY HOLD TOTAL TOTAL
COUNT TIME DIST PRESSURE 1 PRESSURE 1 PRESSURE 1 TIME CYCLE TIMESTROKE
3 0.999 1.7915 0.037 0.0024 20.3 1.000 2.036 1.8089
4 0.944 1.7919 0.038 0.0024 20.9 1.000 1.982 1.8089
5 0.906 1.7922 0.038 0.0021 20.9 1.000 1.944 1.8090

Figure 13-18 Weld Segment Terminated by a Secondary Control

Weld Termination Due to a Bad Limit

As with all Bad limits, falling outside of a limit results in an imme-
diate termination of the process. Figure 13-19 illustrates the results
when a Bad part limit was exceeded for Weld Energy. The two
“greater than” arrows (>>) preceding the Weld Energy measurement
indicates that a bad part upper limit was exceeded. These arrows,
known as /it indicators, are always displayed on both the Front Panel
and Advanced Programmer displays

NOTE
For the limit indicators to be printed by
the output device, they must be enabled
in the Configure Serial Port menu item

PART DOWNSTROKE DOWNSTROKE WELD TIME WELD DIST WELD ENERGY HOLD TOTAL TOTAL
COUNT TIME DIST PRESSURE 1 PRESSURE 1 PRESSURE 1 TIME CYCLE TIMESTROKE
13 0.994 1.7916 0.038 0.0026 >>20.9 0 1.032 1.7942

Figure 13-19 Weld Segment Terminated by a Bad Part Limit
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Miscellaneous
The DPC Won't Cycle

Just before a weld cycle starts, the DPC waits for an initiating signal.
If an initiating signal is applied and the system does not begin to
cycle, check the following:

e Make sure the Front Panel keyswitch is in the OPERATE position.
The DPC will not cycle when the keyswitch is in the SETUP posi-
tion.

e Make sure the DPC’s Initiate Mode in the Process Control menu
is set to the appropriate setting:

MANUAL if using activation switches; AUTO if the system is con-
figured for use with an automated system.

NOTE

The Initiate Mode selection must be set for each setup
used. This is extremely important in the case of Sequenc-
ing and setup selection.

*  Remove all inhibiting inputs and check that no Cycle Start er-
ror messages are displayed (Errors 04 - 09).

* Ensure that cabling is connected properly and that user inter-
face circuitry is operating.
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No Ultrasound

e DPush TEST on the generator status panel to verify that the

generator is producing an ultrasonic signal.

e Next, push ON LINE on the generator status panel. This

transfers generator regulation to the controller.

* Review the program. There should be a Weld Time P1 (and Weld
Time P2 if dual presssure is used). Set the characteristic to “Dis-
play”. (See Section 7 - Setup Mode, Process Limits Page.)

In the OPERATE mode: Front Panel - Press left or right arrow keys
to check for the Weld Time process characteristic. Advanced
Programmer - View the Operate Page display for Weld Time.

Start the cycle, and view the reported Weld Time shown on the
display(s). This tells that the controller has directed the generator
to produce the ultrasonic signal for the programmed time.

¢  Power can be checked in a similar manner while in the OPERATE
mode:

When POWER can be seen on the Front Panel display or on the
Advanced Progammer Operate Page display, start a cycle, and
record the Power reading from the display. This reading tells that
the ultrasonic signal has been produced by the generator.

* Look over the process setup carefully to make certain there are
no conflicts.

*  You may want to remove all process characteristic windows, and
simply set all to “display”. This can be done to make it easier to
determine the source of a problem. Windows can then be reset
after the source of the conflict has been identified.
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SECTION 14

Dukane Corporation Contacts and Warranty

* This section gives Dukane Corporation contact
and warranty information.

Dukane Corporation
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Contacting Dukane
Identify Equipment

When contacting Dukane about a service—related prob-
lem, be prepared to give the following information:

* Model number, line voltage and serial number
 Fault/error indicators from the display
* Firmware version

* Problem description and steps taken to resolve it

Many problems can be solved over the telephone, so it
is best to call from a telephone located near the equip-
ment.

Intelligent Assembly

Solutions
Mailing Address: Dukane Ultrasonics
2900 Dukane Drive
St. Charles, IL 60174 USA
Phone: (630) 797-4900
E-Mail: ussales@dukane.com
Fax:
Main (630) 797-4949

Service & Parts (630) 584—0796

Website

The website has information about our products, pro-
cesses, solutions, and technical data. Downloads are
available for many kinds of literature. This is our main
web address:

www.dukane.com/us/

You can locate your local representative at:

www.dukane.com/us/sales/intsales.htm
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DUKANE CORPORATION NORTH AMERICAN WARRANTY POLICY

Subject to the terms, limitations and exclusions set forth below, Dukane Corporation IAS Division (Dukane) warrants to the original Purchaser,
unless otherwise expressly agreed to in writing by Dukane, that all equipment and tooling designed and built by Dukane will be free from defects
in material or workmanship. Normal wear items are not covered by this warranty. Warranty duration shall be defined as documented herein
and in conjunction with any exceptions or exclusions in the accompanying Dukane quotation to the Purchaser.

Equipment Type Equipment Warranty Duration Other Comments
Custom Systems 12 months on all Dukane designed and built content | Dukane standard product included in custom systems
that is not part of our standard product. are covered by the applicable product warranty.
Hot Plate Welder 24 months none
Laser Welder For all laser sources, Original equipment All internal laser optics and external beam delivery
manufacturer (OEM) warranty is applicable. optics are warranted for only 30 days.
Spin Welder 24 months none
Thermal Press 24 months none
Ultrasonic Welder 36 months See WARRANTY EXCLUSIONS OR EXCEPTIONS below.
Vibration Welder 24 months none
All Production 12 months, one-time replacement. (6-month, none
Tooling one-time replacement for carbide tipped horns)
Prototype Tooling e All tooling made from Renshape 460 (Renwood) Prototype Renshape 460 (Renwood) tools employ
are only warranted for 200 part-cycles. reusable content, and therefore remain the property
o All other prototype tooling is warranted as of Dukane.
described in each specific proposal.

All Dukane warranties commence on the date of the original shipment of the equipment or tooling, and duration is based upon a single shift
per day, five day per week operation. The warranty period on rentals of new equipment that are converted to a purchase are deemed to
have commenced on the initial date of rental.

These warranties are limited to equipment and tooling operated and maintained per Dukane’s written instructions, and used under normal
operating conditions. These warranties do not include normal wear or normal wear items, and do not cover damage attributable to misuse,
improper installation, faulty repair, unauthorized alteration or modification, neglect, or accident. Misuse includes operation of equipment with
tooling that is not qualified for the equipment or properly installed on the equipment.

The warranty on all Dukane equipment and tooling purchased and installed in North America is a parts and labor warranty only. Equipment
installed outside of North America, regardless of where it was purchased, is covered by Dukane’s International Warranty Policy. In all cases,
when on-site service is required, Travel & Living (T&L) expenses will be billed at cost. Warranty service labor (including travel time) at the
customer’s site is provided on a Monday through Friday (excluding holidays), 7 a.m. to 7 p.m. basis. Any warranty service requested outside
of these hours is available on a charge basis equal to 150% of Dukane’s prevailing rate for technical service work.

Any equipment or tooling that proves to be defective in material or workmanship during the stated warranty period will be repaired or replaced
at the sole discretion of Dukane Corporation when Dukane is promptly notified in writing. During the warranty period, defective equipment,
components, or tooling that are returned properly packed with all transportation charges prepaid will be repaired or replaced and returned to
the end-user without charge. Shipments of warranty parts will be via standard, non-expedited delivery service. Expedited shipment requests
are subject to freight charges to the Purchaser.

Computers, PLCs, CRTs, LCDs, touch screens, and keyboards separate and/or incorporated as an integral part of a system will carry a one
(1) year warranty from the date of shipment when used under normal operating conditions, and not subjected to misuse, abuse, or neglect.
For all other equipment, components, or parts included in equipment or systems from Dukane, but not manufactured by Dukane or its af-
filiates, this warranty shall be limited in time and extent to the warranty given to Dukane by the OEM.

EQUIPMENT WARRANTY EXCLUSIONS OR EXCEPTIONS:

When specified in our quotation, a limited warranty may apply to certain components of the equipment, and/or for certain types of applica-

tions of the equipment, including those noted below.

4 This warranty is void if the ultrasonic welder and/or tooling [i.e., horn(s) and fixture(s)] are used for applications requiring metal-to-
metal contact, when the ultrasonic exposure period (weld cycle) exceeds 250 milliseconds.

4  Ultrasonic Equipment and tooling used in continuous duty cycle modes such as, but not limited to, continuous cut and seal, and food
processing are warranted for 2000 hours or 12 months from shipment, whichever occurs first.

d  Any ultrasonic horn or tool quoted and sold as “Experimental” is not warranted.

O  This warranty does not cover failures of equipment and components attributable to improper cooling or overheating of the trans-
ducer.

O Ultrasonic Horn Analyzers have a 12-month warranty.

Q  Ultrasonic Transducers have a one-time replacement warranty.

4 Normal wear items and consumables excluded from any warranty coverage include, but are not limited to, filters, fuses, light bulbs,
lubricants, gaskets and seals, cast urethane fixture components, laser flashlamps, laser beam delivery optics, and lasing gases.

The forgoing warranty is the sole and exclusive warranty and is made in lieu of all other warranties, express, implied or
statutory, including without limitation any warranties of merchantability, fitness for a particular purpose, description,
quality, productiveness or any other warranty. The remedy set forth in this warranty policy is the sole and exclusive
remedy of Purchaser and in no event shall Dukane be liable for any compensatory, consequential, special, punitive or
contingent damages or for damages arising from any delay in performance by Dukane under this warranty.
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DUKANE CORPORATION INTERNATIONAL WARRANTY POLICY

Subject to the terms, limitations and exclusions set forth below, Dukane Corporation IAS Division (Dukane) warrants to the original Purchaser,
unless otherwise expressly agreed to in writing by Dukane, that all equipment and tooling designed and built by Dukane will be free from defects
in material or workmanship. Normal wear items are not covered by this warranty. Warranty duration shall be defined as documented herein
and in conjunction with any exceptions or exclusions in the accompanying Dukane quotation to the Purchaser.

Equipment Type Equipment Warranty Duration Other Comments
Custom Systems 12 months on all Dukane designed and built content | Dukane standard product included in custom systems
that is not part of our standard product. are covered by the applicable product warranty.
Hot Plate Welder 12 months none
Laser Welder For all laser sources, Original equipment All internal laser optics and external beam delivery
manufacturer (OEM) warranty is applicable. optics are warranted for only 30 days.
Spin Welder 12 months none
Thermal Press 12 months none
Ultrasonic Welder 12 months See WARRANTY EXCLUSIONS OR EXCEPTIONS below.
Vibration Welder 12 months none
All Production 12 months, one-time replacement. (6-month, none
Tooling one-time replacement for carbide tipped horns)
Prototype Tooling o All tooling made from Renshape 460 (Renwood) Prototype Renshape 460 (Renwood) tools employ
are only warranted for 200 part-cycles. reusable content, and therefore remain the property
¢ All other prototype tooling is warranted as of Dukane.
described in each specific proposal.

All Dukane warranties commence on the date of the original shipment of the equipment or tooling, and duration is based upon a single shift
per day, five day per week operation. The warranty period on rentals of new equipment that are converted to a purchase are deemed to have
commenced on the initial date of rental.

These warranties are limited to equipment and tooling operated and maintained per Dukane’s written instructions, and used under normal
operating conditions. These warranties do not include normal wear or normal wear items, and do not cover damage attributable to misuse,
improper installation, faulty repair, unauthorized alteration or modification, neglect, or accident. Misuse includes operation of equipment with
tooling that is not qualified for the equipment or properly installed on the equipment.

The warranty on all Dukane equipment and tooling purchased and installed in North America is a parts and labor warranty only. Equipment
installed outside of North America, regardless of where it was purchased, is covered by Dukane’s International Warranty Policy. In all cases,
when on-site service is required, Travel & Living (T&L) expenses will be billed at cost. Warranty service labor (including travel time) at the
customer’s site is provided on a Monday through Friday (excluding holidays), 7 a.m. to 7 p.m. basis. Any warranty service requested outside
of these hours is available on a charge basis equal to 150% of Dukane’s prevailing rate for technical service work.

Any equipment or tooling that proves to be defective in material or workmanship during the stated warranty period will be repaired or replaced
at the sole discretion of Dukane Corporation when Dukane is promptly notified in writing. During the warranty period, defective equipment,
components, or tooling that are returned properly packed with all transportation charges prepaid will be repaired or replaced and returned to
the end-user without charge. Shipments of warranty parts will be via standard, non-expedited delivery service. Expedited shipment requests
are subject to freight charges to the Purchaser.

Computers, PLCs, CRTs, LCDs, touch screens, and keyboards separate and/or incorporated as an integral part of a system will carry a one (1)
year warranty from the date of shipment when used under normal operating conditions, and not subjected to misuse, abuse, or neglect. For all
other equipment, components, or parts included in equipment or systems from Dukane, but not manufactured by Dukane or its affiliates, this
warranty shall be limited in time and extent to the warranty given to Dukane by the OEM.

EQUIPMENT WARRANTY EXCLUSIONS OR EXCEPTIONS:

When specified in our quotation, a limited warranty may apply to certain components of the equipment, and/or for certain types of applications

of the equipment, including those noted below.

0 This warranty is void if the ultrasonic welder and/or tooling [i.e., horn(s) and fixture(s)] are used for applications requiring metal-to-metal
contact, when the ultrasonic exposure period (weld cycle) exceeds 250 milliseconds.

4 Ultrasonic Equipment and tooling used in continuous duty cycle modes such as, but not limited to, continuous cut and seal, and food
processing are warranted for 2000 hours or 12 months from shipment, whichever occurs first.

O  Any ultrasonic horn or tool quoted and sold as “Experimental” is not warranted.

1 This warranty does not cover failures of equipment and components attributable to improper cooling or overheating of the transducer.

O Ultrasonic Horn Analyzers have a 12-month warranty.

O  Ultrasonic Transducers have a one-time replacement warranty.

a  Normal wear items and consumables excluded from any warranty coverage include, but are not limited to, filters, fuses, light bulbs, lubri-

cants, gaskets and seals, cast urethane fixture components, laser flashlamps, laser beam delivery optics, and lasing gases.

The forgoing warranty is the sole and exclusive warranty and is made in lieu of all other warranties, express, implied or
statutory, including without limitation any warranties of merchantability, fitness for a particular purpose, description,
quality, productiveness or any other warranty. The remedy set forth in this warranty policy is the sole and exclusive
remedy of Purchaser and in no event shall Dukane be liable for any compensatory, consequential, special, punitive or
contingent damages or for damages arising from any delay in performance by Dukane under this warranty.
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- Appendix A The Input/Output Board

Appendix A
The Input/Output Board

[ ]
Overview
This Appendix deals with the DPC III Input/Output Board, P/N 110-3812. It includes I/O signal
descriptions, and wiring diagrams that illustrate example circuits. Refer to this material when making
connections to external equipment such as automated systems, programmable logic controllers (PLCs)
and other control circuitry.

Can be
Isolated?

Input/

Pin Color Output

Signal Name Signal Description Isolated?

Internal +22 Volt Power Supply
1 Red Power Internal DC Power Supply Maximum 0.25 Amps No No
Can power external relay

2 Blk Gnd Internal Ground Ground No No
3 Blu/Blk Output Bad Part Solid state relay output, 100 mA max. No Yes
4 Grn/Wht Output Suspect Part Solid state relay output, 100 mA max. No Yes
5 Blu/Wht Output Good Part Solid state relay output, 100 mA max. No Yes
6 Red/Blk Output Ready Solid state relay output, 100 mA max. No Yes
7 Wht/Blk Output Output Common Qtjlfput ?ommon. ik outputs qre**set upas Yes Yes
isolated; otherwise not used.
8 Wht Input Automation Input Activate to start cycle No Yes
9 Orn Input Not Used Normally open dry contact to ground No Yes
10 Blu Input Cycle Stop Normally open dry contact to ground No Yes
11 Orn/Blk Input Hand Probe Inhibit No No
2 | i | von | oo el B
13 Grn/Blk Input Not Used Normally open dry contact to ground No Yes
14 Blk/Wht Input Not Used Normally open dry contact to ground No Yes
15 Grn Input Ground Detect Input Normally open; connect to ground to No No

terminate weld portion of cycle.

Table A-1 Signals: J801

** The signal is active only when a jumper is used on the I/O board to fully isolate the
circuit.

For outputs, SH801 is in the fully isolated state when the jumper is in the JU803 posi-
tion.
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J801 Signals

J801-1 User +22 VDC Supply
This is a +22 VDC .25A current limited supply.

J801-2 Ground

J801-3 Bad Part Output:

The output is activated when the programmed process limit (UPPER LIMIT) is either equal to or
greater than the value entered in the Bad Part Limit section of the Process Limits menu. The output is
also activated when the programmed process limit (LOWER LIMIT) is less than the value entered.

Factory Setting: The output is configured to sink current to chassis ground when activated.

Optional Settings: The system can be reconfigured for: Current Sourcing or for Fully Isolated Outputs
by changing a jumper (SH801) on the 110-3812 1/O PCB.

NOTE

Refer to Figure A-1, Page A-VIII, for the jumper options on Current Sourcing and on
Fully Isolated Output.

J801-4 Suspect Part Output:
The output is activated when the programmed process limit (UPPER LIMIT) is either equal to or
greater than the value entered in the Suspect Part Limit section of the Process Limits menu. The output

is also activated when the programmed process limit (LOWER
LIMIT) is less than the value entered.

Factory Setting: The output is configured at the factory to sink current to chassis ground when acti-
vated.

User Settings: The user can reconfigure the system for Current Sourcing or for Fully Isolated Outputs
by changing a jumper (SH801) on the 110-3812 I/O PCB.

A-ll
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J801 Signals, continued

J801-5 Good Part Output:

Output is activated when no upper or lower limits are exceeded. This output can be redefined under
the I/O section of the Communications Page. The four possible definitions are Good Part, In Dwell,
In Cycle, and Sonics On.

Factory Setting: Output is configured to sink current to chassis ground.

User Settings: The user can reconfigure the system for Current Sourcing or for Fully Isolated Outputs
by changing a jumper (SH801) on the 110-3812 I/O PCB.

NOTE

Refer to Figure A-1, Page A-VIII, for the jumper options on Current Sourcing and
on Fully Isolated Output.

J801-6 Ready Output:

Output is activated when the system is ready to start a new cycle. This output can be redefined under
the I/O section of the Communications Page. The four possible definitions are Ready, Good Part, In
Cycle, and Sonics On.

Factory Setting: Output is configured to sink current to chassis ground.

User Setting: The user can reconfigure the system for Current Sourcing or for Fully Isolated Outputs
by changing a jumper (SH801) on the 110-3812 1/O PCB.

NOTE
Do not use Ready output as the Top-of-Stroke

Al
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J801 Signals, continued

J801-7 Isolated Output Common:
Isolated Output Common is normally open unless the system is reconfigured by the user for Fully
Isolated Outputs.

Factory Setting: Outputs are configured to sink current to chassis ground.

User Settings: The user can reconfigure the system for Current Sourcing or for Fully Isolated Outputs
by changing a jumper (SH801) on the 110-3812 I/O PCB.

NOTE

Refer to Figure A-1, Page A-VIII, for the jumper options on Current Sourcing and on
Fully Isolated Output.

J801-8 Automation Input:

This input is used in automated systems to start a new cycle. A 50 millisecond or longer activation pulse
on this pin will start a new cycle and activate the actuator.

Proper guarding must be provided to prevent access to the actuator when the system is activated. This
input is enabled under the Initiate menu in the Process Control portion of the setup menus. To enable
this input, select AUTO under the Initiate menu.

Factory Setting: Input is configured at the factory to sink to chassis ground.

User Settings: The user can reconfigure the system for Current Sourcing or for Fully Isolated Inputs
by changing a jumper (SH802) on the 110-3812 1/O PCB.

A-lV
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J801 Signals, continued

J801-10 Cycle Stop:

When in cycle, the Cycle Stop input causes an immediate termination of the weld cycle, and the head
retracts under power. No weld characteristics are reported to the Advanced Programmer or the output
device. If Cycle Stop is set when the system is not in cycle, all part status outputs (Bad, Suspect, and
Good), are reset.

Factory Setting: Input is configured to sink to chassis ground.

User Settings: The user can reconfigure the system for Current Sourcing or for Fully Isolated Input by
changing a jumper (SH802) on the 110-3812 1/O PCB.

J801-11 Hand Probe Inhibit:

When using a hand probe in J801 this signal will remove power from the press head if it is connected at
the same time as a hand probe.

J801-12 Isolated Input Common:
Isolated Input Common is normally open unless the system is reconfigured by the user for Fully Iso-
lated Inputs.

Factory Setting: Inputs are configured at the factory to sink to chassis ground.

User Settings: The user can reconfigure the system for Current Sourcing or for Fully Isolated inputs by
changing a jumper (SH802) on the 110-38121/0O PCB.

NOTE

Refer to Figure A-1, Page A-VII, for the jumper options on Current Sourcing and on
Fully Isolated Output.

J801-15 Ground Detect Input:

To activate this input, momentarily connect it to ground. When activated, the signal terminates the Weld
portion of the cycle. It is generally used to detect when the horn contacts an electrically isolated anvil
(fixture). The ground detect input is connected to the electrically isolated anvil. When the horn, which is
always at ground potential, contacts the anvil, the ground detect input is activated.

AV
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System 1/O (110-3812) Jumper Block Settings

System Control Inputs

SHB802
* JU804 — Sinks to DPC ground (Dry contact between input & ground )
JUB05 — Source to DPC ground (Dry contact between input & +22 VDC)

JUB06 — Isolated from DPC ground  (Input common can be either sinking or
sourcing with +24 VDC maximum.)

System Status Outputs

SH801
*JU801 — Sinks DPC to ground (Open collector output to ground )
JUB02 — Source to DPC ground (Open collector output to +22 VDC)

JUB03 — Isolated from DPC ground  (Output common can be either sinking or

sourcing with +24 VDC 100 Ma per output.)
* Jumper factory setting

Abort Only J801
Connector Connector

E SH 801 OUTPUTS

Jumper

sink [@ T Juso1| | Factory
source |@ @)|vusoz2| \ Setting

ISO. .. Juso3
| SINK w JUB04| SINK = Sink to Chassis Ground
source | @ @)]Jusos| SOURCE = Current Sourcing

ISO. .. JUB06| |SO. = Fully Isolated Input or Output

\ SH 802 INPUTS

Figure A-1 1/O Jumper Block Location

A-VI



- Appendix A The Input/Output Board

Status Signals

Ready

The Ready signal indicates the system is ready to start a new cycle when it is active.
The Ready signal is on J801-6.

NOTE
The Ready signal is not the same as Top-of-Stroke. See Page 58, Figure 6-5.

Home Position
The actuator has a home or top-of-stroke switch to indicate the actuator is in the up position. This indi-
cates when it is safe to index other elements of an automated system.

Other Control Signals

Ground Detect

Ground Detect input on J801-15, when activated, terminates the weld portion of the cycle. Generally it
is used to detect when the horn contacts an electrically isolated anvil. Ground Detect Input is connected
to the electrically isolated anvil. When the horn, which is always at ground potential, contacts the anvil,
the ground detect input is activated. The weld portion of the cycle is then terminated. The system will
not start a new cycle until the ground detect input is deactivated.

Alarm Signals

There are three alarm signals available: Good Part, Suspect Part, and Bad Part.

These signals are at J801-5, J801-4, and J801-3 respectively. The suspect part alarm is associated with
the suspect parts limits in the Process Limits menus. The bad part alarm is associated with the bad parts
limits in the Process Limits menus. The good part signal indicates neither suspect nor bad part limits
were exceeded.

NOTE
With the DPC buzzer set to ON, audible tones can be heard when suspect or bad
parts are detected. There will not be any audible tone to signal good parts.
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f PL
Customer PLC DPC

Dry Contact
PLC OUprf DPC |nput
Device Device
o o
PLC Output
Output Common

200-1203
Cable _ .
J801 Pin Descriptions
NOTE Pin Description
This connection is made with the DPC 2 Ground
Il I/O board’s factory setting: SH802
jumper installed on JU80A4. 8 Automation Inpu
9 Remote Bit O
10 Cycle Stop
Figure A-2 DPC Il Input Configuration 1 13 Remote Bit 1
14 Remote Bit 2
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Customer PLC

+ 24 VDC
PLC Output

Devicg/

+ 24

O_
[ 1

Output

Common

A
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DPC

DPC Input
Device

O

Customer
24v
Relay

Figure A-3 DPC Ill Input Configuration 2

200-1203
Cable

J801 Pin Descriptions

Pin

Description

2

Ground

Automation Inpu

Remote Bit 0

Cycle Stop

Remote Bit 1

Remote Bit2
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Customer PLC

DPC

DPC Output
PLC Input Device

Device
o o
Input Output DPC
Common Common Output

1801 N7 A3,4,56

+ 24 VDC, 100mA MAX.

200-1203
Cable
J801 Pin Descriptions
Pin Description
3 Bad Part
4 SuspectPart
5 Good Part
é Ready
Figure A-4 DPC Il Output Configuration 1
7 Output Common
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J801 Pin Descriptions
DPC Pin Description
3 Bad Part
DPC Outout 4 SuspectPart
Devicep 5 GOOCl Part
()/ ) Ready
O 7 Output Common
DPC
Output
i i8o1 N7 N3,4,56 )
+24 VDC, 100 mA MAX.
200-1203
Cable
+24V Input PLC
/\ = Common Input
Customer PLC Input
Power Supply Device
Customer PLC

NOTE

installed on JU8O0S3.

This connection is made with an optional

DPC Il I/O board setting: SH801 jumper

Figure A-5 DPC Ill Output Configuration 2
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I

I

I

/7

r nual

DPC Output

Device

o o

1 J801

Output
Common

N 7

3,4,5,6 2

J801 Pin Descriptions

Pin

Description

Internal DC Power Ground

Internal Ground

Bad Part

SuspectPart

Good Part

Ready

N|OojJOo|MN[TWIDN

Output Common

Figure A-6 DPC Ill Output Configuration 3
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200-1203
Cable

Input
Common

PLC Input
Device
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Appendix A The Input tput Boar

Customer Emergency
Stop Switch

DPC

DPC Input

—0O @ O— Device
Normally Closed

5 o

Normally Open Power to DPC
Thruster «—,

J802 3N7 4 9
Auto Stop

200-1124 Cable

J802 Auto Stop
NOTE Pin Descriptions

Use Automation Stop only for automated ' —
systems. The J902 connector is used for Pin Descripfion
stand alone welding systems. 5 Hardware Abort
Power In
4 Software Abort
7 Internal Ground
9 Hardware Abort
Figure A-7 DPC Il Input for Emergency Stop Power Out
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CAUTION:
Do not apply
AC voltage.

/Z +24 VDC Maximum

Top-of-Stroke
Output Device 438-528

Cable

Input
Common

Thruster

PLC Input
Device

Customer PLC

NOTE: This output device Figure indicates the switch position when the thruster is
at the top-of-stroke position. The connector on the thruster is labeled "J40" or
"TOP-OF-STROKE SWITCH".

The customer can choose either set of pins in the connector:

Use Pins 1 and 2 for a normally closed switch;

Use Pins 3 and 4 for a normally open switch.

Figure A-8 PLC Input for Thruster Top-of-Stroke Switch
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Connector Pinout Descriptions

A

ndix B Connector Pinout D

The tables in this Appendix give descriptions of the pins for DPC connectors J901 (Thruster
Cable), and J902 (Press Base Cable).

equipment.

NOTICE

All unlisted pins are unused and should remain unconnected from all external

J901 Thruster Cable Connections

ription

Pin Mo Input/Ciulput Funclion Signal Types

1 Culput Cud Fresaume Yave Lo side Moehet driver o ground
2 Culput Trigger LED Lo side Woehet driver ko ground
3 Culput Lp Vdve lovw side Woehet driver o gmound
5 Culput Do Walve Lo side Wicehet driver o ground
T Culput Presaume Regqulalbr 0 b0 &0 méd aurmen b onamiter
o Culput Presaume Regulabor 4 o 20 méd curment onamitler
1 nput Top of Soke E";JTE ;“"'"r;m':é”“":“b:r”iﬂ“
13 nput [ud Fresase Swikh E“;JTE ;“""'r;_ln':éﬁ""mm”iﬂ'
15 Rt Trigaer MNomndlly open dry conloct swikh
"~ L e dosume o gmund
17 hput Pre-rigger E&TE ;""";Jn'f'f“"b:'”iﬂ“
15 nput Mot Lsad 4 b 20ma

1@ 20 22 24, 25 Cujput Press Poveer hkemd pover lbpress.
32 Aoaling Gnd Fressume Regulalbor Relom Pressume Regqulakor Relim
24 Aoaling Gnd Fhat Lsad 4 o ZrmA Relm
25 nput Mok Lsed 4|20 md
5 Hoating &nd Fdat Lsed 4 o 20 mA Relm

Continued
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DPC Connector Pinout Descriptions, continued

NOTICE

All unlisted pins are unused and should remain unconnected from all external equi

J902 Press Base Cable Connections

Pin No. | Input/Output | Function Signal Types

1 Input Activation Switch 1 Normally open dry contact closure to ground
2 Input Activation Switch 2 Normally open dry contact closure to ground
3 Input Hardware Abort Power In | Normally closed emergency switch contact

4 Input Software Abort Normally open dry contact closure to ground
5 Ground Internal Ground Internal Ground

7 Ground Internal Ground Internal Ground

8 Input Automation Input Normally open dry contact closure to ground
9 Ground Hardware Abort Power Out | Normally closed emergency switch contact

Table B-2 J902 Press Base Cable Connections

NOTE

The DPC-2 uses pins 5, 6 & 7 for Ground
The DPC-3 uses pins 5 & 7 for Ground
The DPC—4 uses pins 6 & 7 for Ground

To keep any custom automation circuits compatible with
all DPC models, only use pin 7 for a ground connection.

B-1l



! lx C | Serial Device S

Appendix C
External Serial Device Support

Overview

The DPC has a rear panel serial port (J3) to use with data collectors and computer software such as
statistical process control (SPC) and data analysis programs. This port matches RS-232 mechanical and
electrical specifications.

This Appendix has information about:

* Signal Definitions ¢ Communication Equipment Types

* Printer Support * Output Formats

° I f. o o
Signal Definitions
The serial interface uses a 5-pin connection. Numbers for each of the five signals (pins) refer to the

DPC rear panel serial connector and are stated as “J3.x”” where x is the pin number. The five signals are
listed below.

NOTICE

Serial cables generally use 24 AWG (American Wire Gauge) wire and should be
shielded for best results.

J3.7 - Signal Ground

Signal Ground provides a common reference for all of the signals exchanged between the DPC and the
external serial device.

J3.2 - Receive (RXD)

Serial data is received by the DPC from the Receive (RXD) line. This signal is generated by the Transmit
(TXD) line of a connected serial device.

J3.3 - Transmit (TXD)

The DPC sends out information on the Transmit (TXD) line to other serial devices. This line connects
to the Receive input of the connected serial device.

Continued
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Signal Definitions, continued

J3.4 - Clear to Send (CTS)

The Clear to Send signal is required only when the DPC is using RTS/CTS protocol. This line informs
the DPC that the connected device has information to transmit (to the DPC). The DPC sets the Re-
quest to Send (RTS) line in response to the CTS line when it is ready to accept information from the
connected device. If the DPC cannot receive information, the RTS line is reset. CTS input is connected
to the RTS output of the connected device.

J3.5 - Request to Send (RTS)

As with Clear to Send, Request to Send (RTS) is only required when using the RTS/CTS protocol. The
DPC sets the RTS line when it is ready to send information to another serial device. The CTS line is
checked to see if the connected device can receive information. RTS output is connected to the CTS
input of the connected device.

Communication Equipment Types

DCE and DTE refer to Data Communication Equipment and Data Terminal Equipment, respectively.

Data Communication Equipment
The DPC’s serial port is defined as a DCE. See Table C-1 for DCE device signals and pin numbers:

Data Terminal Equipment

Other devices, such as the Advanced Programmer and printers, are defined as DTEs. See Table C-1 for
DTE device signals and pin numbers.

Signal with Pin Number
Equipment
e Receive | Transmit C|Se:nr dto Eegt;ﬁj Ground
DCE 2 3 4 5 7
DTE 3 2 5 4 7

Table C-1 DCE/DTE Signals with Pin Numbers

C
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When a DCE is connected to a DTE by a straight-through cable (i.e., Pin 2 to Pin 2, Pin 3 to Pin 3, etc.),
communication can take place. In other words, a Receive line must be connected to a Transmit line and
a Clear to Send line must be connected to a Request to Send line.

If the two connected devices are both DCEs or DTESs, no communication can occur because Receive is
connected to Receive, Transmit is connected to Transmit, etc.

Figure C-1 shows correct connections between DCE and DTE devices.

DCE DTE
Rxd !i §» Txd
Txd ! i4 2 E Rxd
Cts E : E i Rts

i S 5\ |
Rts p 7 ECts
Gnd E___J E___: Gnd

Figure C-1 DCE to DTE Serial Connections
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Printer Support
Serial vs. Parallel

A printer must have a serial interface to connect with the DPC I1II. To determine whether your printer’s
interface is serial or parallel, consult the printer’s user manual or compare the printer’s interface connec-
tor to Figure C-2.

Figure C-2 shows the difference between serial and parallel connectors. If your printer has the parallel
interface connector, a serial interface card with a serial interface connector can be purchased from the
printer manufacturer or from a local computer supply store. As an alternative to a serial interface card, a
parallel-to-serial converter may be used.

@)

) € )

A: Centronics Parallel Connector B: DB-25 Serial Connector

Figure C-2 Parallel and Serial Interface Connectors

Determining Printer Software Compatibility

Printers use control characters and escape sequences to control the way the output is printed. These
control codes vary from manufacturer to manufacturer and often vary within a manufacturer’s product
line. The DPC supports common printer types (and the generic ASCII) to ensure compatibility with
most printers currently on the market. Your printer can probably emulate or imitate, one of the printers
listed in the Serial Port Output Device menu. Consult your printer’s user manual to determine the avail-
able emulation modes. If your printer manual is not clear on which printer emulations are supported,
compare the printer codes listed in Table C-2 to the codes listed in the Command Reference section of
your printer manual to determine compatibility.

NOTE
Should you have questions about printer compatibility, please refer to the printer
manufacturer. When this manual was printed, these were the contacts for IBM and

Epson respectively: Dukane recommends these Epson printers for use
IBM PC Help Center: 1-800-772-2227 (USA only)| \ ith the DPC:
IBM WebSIte.: hﬂp//WWWIbmcom LQ570+ (8.5” X -l-’ //) and LQ2080 ("', ” X "7//)
Epson website: http://www.epson.com

Cv
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Pica 12H ESC P
Elite 12H ESC M
Compressed Pica ESC P OFH
Compressed Elite ESC M OFH

Block Graphics ESCt1
Reset 18H

Line Spacing ESC33Hn
Graphics ESCKnn
Exit Graphics N/A

Epson FX-85 IBM ProPrinter XL IBM ProPrinter X24

12H 12H

ESC! 1H 12HESC :
ESC | 4H 12H OFH
ESC ! 5H ESC : OFH
N/A N/A

18H 18H

ESC 33H n ESC 33Hn
ESCKnn ESCKnn
N/A N/A

OkiData 182/183

1EH

1CH

1DH

N/A
ESC!31H
18H

ESC % 39H
O3H

03H 02H

Table C-2 Printer Control Codes

Output Formats
Printer Output Format

When part record information is sent to a printer, each characteristic is embedded into a 12-character
field and delimited by spaces. The location of the characteristic is determined by the number of charac-

ters allowed for the characteristic’s data type (e.g., time, distance, powetr, etc.).

Three spaces are reserved at the beginning of each field to serve as placeholders for the limit indicators
(e.g, <<, >>) and a negative sign. Each line is preceded by printer control codes to set the pitch of the

type. An 80-column printer is assumed. Each line of output is followed by a carriage return (<CR>)

and an optional linefeed (<LEF>). The number of characters printed is equal to 12 times the number of
fields (characteristics plus the part count). Table C-3 below shows which character pitch is used per line
length. Refer to this table to determine your printer control codes as they relate to the printer pitch type.

Printer Pitch
Pica
Elite
Compressed Pica
Compressed Elite

Characters Printed Per Line
1-80
81 -96
97 - 138
139-160

Table C-3 Printer Pitch per Characters Printed

Cv



™ ’

ASCII Output Format

The ASCII output format is essentially the same as the printer output format. The only difference is
that with the ASCII format no control codes or escape sequences are transmitted. This allows the input
of data into programs or devices that would not understand the printer-specific control codes. Exam-
ples of this type of device are:

¢ Unsupported printers

¢ Communications programs (CrossTalk, QModem, etc.)

¢ PLCs with serial ports

As with the printer output format, each characteristic is embedded in a 12-character field and delimited
by spaces. The location of the characteristic is determined by the number of characters allowed for the
characteristic’s data type. Three spaces are reserved at the beginning of each field to serve as placehold-
ers for the limit indicators (e.g., <<, >>) and a negative sign. Each line is preceded by printer control
codes to set the pitch of the type. Each line of output is followed by a carriage return (<CR>) and an
optional linefeed (<LF>). Figure C-3 shows an example of the output format for each data type.

L LD falwfzl [ 1] PpartCount=a17

L [T Jol.[alofa] [ [ | DownstokeTime=0.101sec.

Ll [ Jol.lolvfolol [ [ | WeldDistance = 0.0100in.

L LT [alhfol. ol [ ]| WeldEnergy=210.0;.

L[ 1 [slofal [ [ [ ] ] WeldPeakpower=392w.
L ol falafal [ ] ] Total Cycle Time = 211sec.
Carriage Return and optioncl Linefeed

Figure C-3 ASCII Output Format
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1-2-3 Format

The 1-2-3 format is a comma delimited format that allows for collecting the part data into a computer
file and then importing that file into a compatible spreadsheet program, such as Lotus 1-2-3 or Mi-
crosoft Excel, for analysis or the creation of presentation quality graphics. Each characteristic is right
justified in an 11-character field followed by a carriage return (XCR>) and an optional linefeed (<LEF>).
Figure C-4 shows an example of the output format.

[T T T T T T TalafzL] PortCount=a17

’ ‘ ‘ ‘ ‘ ‘ ‘0‘,‘]‘0‘]‘,‘ Downstroke Time = 0.101sec.

L] ] 1 | Jol.lol1lo]o].] WeldDistance = 0.0100in.

’ ‘ ‘ ‘ ‘ ‘ ‘2‘]‘0‘,‘0‘,‘ Weld Energy = 210.0;.

’ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘3‘9‘2‘,‘ Weld Peak Power = 392w.

Total Cycle Time = .211sec.

CR LF Carriage Return and optional Linefeed

Figure C-4 1-2-3 Output Format
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CSV or LKI Format (Also known as LKS for Lyle-Kearsly Systems)

LKI (also known as LLKS for Lyle-Kearsly Systems) is a CSV (Comma Separated Value) format used by
some statistical process control (SPC) programs. With this format, each characteristic value is output with an
additional tag value. The tag value is a two-digit number unique to the characteristic. This allows a program
to identify each individual characteristic and store it in an appropriate file regardless of the order in which the
characteristic is received. Each line of output is followed by a carriage return (<SCR>) and an optional linefeed
(<LF>). Figure C-5 shows an example of this output format and Table C-4 provides the tag description for
each tag value.

Tag Tag Number
Part Count = 417 Description Decimal Hex
NOODENNAREAGGE Par Coun o oo
Line Pressure 1 01H
Downstroke Time = 0.101 second Downstroke Time 2 02H
|0|0|0|2| | | | |0|.|||0|| ) Downstroke Distance 3 03H
Contact Pressure 4 04H
Weld Distance = 0.0100 inch Trigger Delay Time 5 05H
|0|o|o|9| | | |0|_|o|]|0|0 , Trigger Delay Distance 6 06H
Reserved 7 07H
Weld Energy = 210.0 joules Weld Time Pressute 1 8 08H
|0|0|1|0| | | | |2|]|0|,|0 , Weld Distance Pressure 1 9 09H
Weld Energy Pressure 1 10 0AH
Weld Peak Power = 392 watt Peak Power Pressure 1 11 0OBH
oo [ [ ][] [3]9]2]. Reserved 12 0CH
Weld Time Pressure 2 13 0DH
Total Cycle Time = 0.211 second Weld Distance Pressure 2 14 0EH
lofof2]s] [ | | [o].]2]1]1], Weld Energy Pressure 2 15 OFH
Peak Power Pressure 2 16 10H
Carriage Return and optional Linefeed Reserved 17 11H
m Absolute Weld Distance 18 12H
Total Weld Time 19 13H
Figure C-5 CSV Output Format Total Weld Distance 20 14H
Total Weld Energy 21 15H
Hold Time 22 16H
Hold Distance 23 17H
Reserved 24 18H
Total Cycle Time 25 19H
Total Stroke 26 1AH
Time Stamp Real-Time Clock 27 1BH

Table C-4 CSV/LKI Tag Description and Tag
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Zontec Format

The Zontec format is designed for use with the Zontec SPC Timesaver Advanced program and con-
forms to the Zontec ASCII 2 Device Interface Specification. As data is received by the Zontec pro-
gram, it is routed to characteristic files based on a channel number. The channel number is a four-char-
acter number that contains the tag value of the characteristic. The channel number and the characteris-
tic value field are separated by a comma. The characteristic value is embedded in an eight-character field
and is terminated by a carriage return (SCR>) and a linefeed (<LF>). Figure C-6 shows an example of
this output format.

olofofol, [ [ | [ | [af1]7][cRu| PortCount=217

’0 ‘0 ‘0 ‘2 ‘ ‘ ‘o ‘ ‘ 1 ‘o ‘ 1 ‘CR‘ LF‘ Downstroke Time = 0.101sec.

7

lofololof. [ [ lol. ofi]ofockr| WeldDistance = 0.0100in.
lolofifol. [ [ [ [2]1]o]. Jof[cRir| WeldEnergy=2100;

ololi[a[. [ [ [ [ ] [sfof2]crii| WeldPeakPower=392w.
ololafs[. [ | [ fol. [2f1]1]crlie| TotalCycleTime = 211sec.

Figure C-6 Zontec Output Format
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DataMyte Format

Some models of the DataMyte data collectors do not accept characteristics without decimal points.
When in DataMyte mode, the DPC adds a decimal point to the power measurements and suppresses the
compression of a “0.000” parameter to a single zero (0). All characteristics are right-justified in a twelve-
character field.

Computerized Data Collection

With the serial interface, it is very easy to collect data from the DPC to a computer. Any one of the
commercially available communications software packages can be used.

Cheap and Dirty Data Collection

In addition to commercial packages, a BASIC language program can be cobbled together to accept
DPC III output that can be inserted in a computer file. The following programs were created using the
QuickBasic language. Line numbers have been used for compatibility with eatlier versions of BASIC.
The programs shown below and on the next page are provided as examples only and are not
supported by Dukane.

Data Collection to a File
This program accepts DPC III data from COM port 1 of an IBM compatable PC and places it into a
disk file called DUKANE. To stop the program, press the F1 function key.

10 OPEN “COM1:9600,N,8,1,DS” FOR INPUT AS #1
20 OPEN “DUKANE” FOR APPEND AS #2

30 ON COM(1) GOSUB 90

40 COM(1) ON

50 ON KEY(1) GOSUB 120

60 KEY(1) ON

70 GOTO 120

90 LINE INPUT #1, C$

100 PRINT #2, C$

110 RETURN 70

120 CLOSE #2
130 CLOSE #1
140 KEY(1) OFF
150 COM(1) OFF
160 END

C-X
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Data Collection to a File with Output to the PC Screen
This version adds line 105 to output the data to the PC Screen.

10 OPEN “COM1:9600,N,8,1,DS” FOR INPUT AS #1
20 OPEN “DUKANE” FOR APPEND AS #2

30 ON COM(1) GOSUB 90

40 COM(1) ON

50 ON KEY(1) GOSUB 120

60 KEY(1) ON

70 GOTO 120

120 CLOSE #2
90 LINE INPUT #1, C$

130 CLOSE #1
100 PRINT #2, C$

140 KEY(1) OFF
150 COM(1) OFF

105 PRINT C$

110 RETURN 70
160 END

Data Collection to a File, the PC Screen, and the Printer
In this example line 108 has been added to output the data to LPT1: parallel printer port of the PC.

10 OPEN “COM1:9600,N,8,1,DS” FOR INPUT AS #1
20 OPEN “DUKANE” FOR APPEND AS #2

30 ON COM(1) GOSUB 90

40 COM(1) ON

50 ON KEY(1) GOSUB 120

60 KEY(1) ON

70 GOTO 120

90 LINE INPUT #1, C$

100 PRINT #2, C$

105 PRINT C$

120 CLOSE #2

108 LPRINT ; C$ 130 CLOSE #1

110 RETURN 70 140 KEY (1) OFF

150 COM(1) OFF

160 END
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DPC Il PROCESS CONTROL PAGE

Page 1of 6

[SOI - PROCESS CONTROL

Initate Manual
Mode Avto
T
|
|
' infained
Tigger | [(F
Method
I
|
|
! —{ Normal Trigger |
|
| —| Delay Trigger by Time | Enter Trigger Delay Time (sec)
: Delay Trigger by Distance Enter Trigger Delay Distance (in/mm) / Enter Max. Delay Time (sec)
| DelayTrigger til Auto In .
| - - Trigger
—| Pre-trigger by Dist I—Enter Pre-Trig Distance (in/mm) —| Start Weld At -
| Pre-trigger
|
|
| —| Probe Mode H Probe Dela)’ | Enter Probe Delay Time (sec)
| .
| Enter Time (sec)
| Enter Distance (in/mm) / Enter Max. Weld Time (sec)
| i "
| Slng|e Pressure Abs Distance Enter Absolute Distance (in/mm) / Enter Max. Weld Time (sec)
! Enter Energy (joules) / Enter Max. Weld Time (sec)
: Enter Peak Power (watts) / Enter Max. Weld Time (sec)
: Enter Time (sec)
| Enter Distance (in/mm) / Enter Max. Weld Time (sec)
| "
| Pressure 1 |_ Abs Distance Enter Absolute Distance (in/mm) / Enter Max. Weld Time (sec)
| Energy Enter Energy (joules) / Enter Max. Weld Time (sec)
We/d Enter Peak Power (watts) / Enter Max. Weld Time (sec)
M h CI Dual Pressure
ell‘ [e] Time Enter Time (sec)
| Distance P2 Enter Distance (in/mm) / Enter Max. Weld Time (sec)
: Pressure 2 |_—| Abs Distance | Enter Absolute Distance (in./mm) / Enter Max. Weld Time (sec)
| Enter Energy (joules) / Enter Max. Weld Time (sec)
: Enter Peak Power (watts) / Enter Max. Weld Time (sec )
: Enter Reporting Interval (sec)
|
Disabled
Scrub
Enabled Enter Scrub Time (sec)
T
|
|
: Hold by Time .
Hold Enable Hold Y ' Enter Hold Time (sec)
- Hold by Dist | Enter Hold Distance (in/mm) / Enter Max. Hold Time (sec)
Method Disable Hold
I
|
|
Afterb Disabled ]
erburst ‘
Enabled )'. Enter Delay Time (sec)
T Enter Duration (sec)
|
' Off
Secondar Y —| Select Secondary Control
Controls [On | Enter Secondary Control Parameter

\l/

Weld Distance P1
Peak Power P1
Weld Distance P2
Peak Power P2
Absolute Distance
Total Weld Time
Total Weld Distance
Total Weld Energy
Total Cycle Time
Total Stroke
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Bad | . | Disab|ed
Limits {Downstroke Time | leploy
'
| Disabled
! —{Downstroke Distance | Display
[SOI - PROCESS LIMITS : Window
: Disabled
| ——|Trigger Delay Time | Display
!
: Disabled
: Trigger Delay Dist | Display
| Window
| Disabled
| ——Weld Time P1 | Display High Bad Limit] Enfer Max Time (sec)
: Window Low Bad Limit | Enter Min Time (sec)
: Disabled
| —M Display High Bad Limit| Enter Max Distance (in)
: Window Low Bad Limit | Enter Min Distance (in)
[ Disabled
: —|We|o| Energy P1 | Display High Bad Limit| Enter Max Energy (joules)
| Window Low Bad Limit | Enter Min Energy (joules)
| Disabled
! —|We|d Peak Power P1 Display }_I:: High Bad Limit] Enfer Max Power (watfs)
NOTE - Window Low Bad Limit | Enfer Min Power (watfs)
If the weld method is Dual Pressure,
limits for Weld Time P2, Weld Distance P2, Disabled
Weld Energy P2, and Weld Peak Power P2 — Absolute Distance | Display High Bad Limit] Enfer Max Distance (in)
will be added. Window Low Bad Limit | Enter Min Distance (in)
: Disabled
| | Total Weld Time | Display I:: High Bad Limit| Enter Max Time (sec)
| Window Enter Min Time (sec)
: Disabled
| —— Total Weld Distance] Display High Bad Limit] Enter Max Distance (in)
! Window Low Bad Limit | Enter Min Distance (in)
: Disabled
: —| Total Weld Eneréiz Display High Bad Limit| Enter Max Energy (joules)
| Window Low Bad Limit | Enter Min Energy (joules)
| Disabled
: Hold by Time | Display High Bad Limit| Enter Max Time (sec)
| Window Low Bad Limit | Enter Min Time (sec)
| Disabled
: —| Hold by Distance i Display I:: High Bad Limit| Enfer Max Distance (in)
| Window Enter Min Distance (in)
! Disabled
: _@ Display High Bad Limit| Enfer Max Time (sec)
1 Window Low Bad Limit | Enter Min Time (sec)
: Disabled
| —| Total Stroke I Display High Bad Limit| Enter Max Distance (in)
: Enter Min Distance (in)
|
|
:
L NOTE - —
Su'sp'ecf Suspect Limits process characteristic Disabled High Suspect Limit
Limits selections are the same as those for Bad Limits. Enabled Low Suspect Limi |




[SOI - COMMUNICATIONS ]

DPC Il COMMUNICATIONS PAGE

Page 3 of 6
— Epson FX-85
— IBM PRO XL
: L ASCll
s
— Tagged CSV Al
— Zontec N
— DataMyte - ene
I Sample
—| Output Mode L Good
Configure | | 400 — I;cd t
Serial Port 4800 uspec
T L 9600 — Bad and Suspect
! -
| L 19200 Good and Bad
|  Good and Suspect
! | Protocol |
! L RTS/CTS
! N C Yes
: e
I — [ Disabled
: D
| {Tmetes L gt
! 1me 99 Enabled
I
! Active Hi
I Outputs |: Active Lo
User off
1/O Up Valve on Abort On
| Disabled
I End of Weld Enabled
! Maintained
; e
! In Dwell
| Define J801-5 As
In Cycle
! Sonics O Ready
| Define J801-6 As onies &n Good Part
In Cycle
| off Somes O
! o onics On
I n
e RIS = R
. .
Advanced ] Disabled 2400
Programmer 4800
: o
| 19200
: Enter Lot Size None
Part Sample Size Enter Sample Size Bad
S i Suspect
dmf) 'ng Bad and Suspect
! Ready
! Good Part
| Lias H o i Cyce
! Left Axis Distance )'
| _ i Power Sonics On
: Right Axis Distance
I Weld
: Cycle Start
| End of Weld
| End of Hold
. - Auto Range
Graphmg m 0.25- 32 sec  Select Time (8 Choices)

Auto Range

owerseae |
Distance Scale

Auto Range

250 - 3000 W Select Power (5 Choices)

0.1in/.25mm - 7 in/175mm Select Distance (8 Choices)



DPC IIl UTILITIES PAGE

Page 4 of 6
—| Select New Setup | Select a Setup No. (1-8)
[No |
—| Copy a Setup |—| Copy This Setup Froml Select a Setup No. () |OK 2
Yes
SO1 - UTILITIES Sefup ——| Erase Setups Erase Current Setup |—| OK 2 No
Utilities Yes
T
|
| Erase All Setups ok e
| Yes
!
! | Print Setup
! Hex
|
|
: Set Date | Enter Date
: Set Time | Enter Time
Time and Check Date |
Date _
Utilities Check Time |
| 1. MM-DD-YY
| Date Format | 2. DD-MM-YY
| 3. YY-MM-DD
|
I lish
: 1. Englis
Encoder Units | 2 Motric
Encoder
Utilities Encoder Position | Displays Real Time Encoder Position
T
|
' Reset Part Count |
Reset/Preset
Part Preset Part Count | Enter Preset Part Count No. ()
Count
T
|
|
|
|
: Job 1.D. Enter Job Number
User Enter Horn Type ()
Parameters —| Booster Enter Booster Type ()
T
1 Enter Fixture Type ()
|
| Enter Pressure 1
|
| Enter Pressure 2
|
! Trigger Force Enter Trigger Force
|
I .
| 1. Eight
' 2 for
Power || 4. Disabled
Utilities



Disabled

[SOI - SEQUENCING

]i

- Sequencing

Sequence
Definition

DPC Ill SEQUENCING PAGE
Page 5 of 6

Segment Length Enter Segment Length (0-8)

Reset Sequence

Suspect

Define Part As

Enter Preset Segment (0-8)

Enter Number of Cycles (0-255)

—| Select Segment

I—l Select Setup Enter Number of Cycles (0-255)




[00] - PART COUNT

o} ——

Function
Keys
T

NOTE

In OPERATE mode, front
panel display on start-up
shows parameters. Use left
and right arrow keys to

display them.

Print
Consecutive
Memory

Print
Sample
Memory

Print
Headers

Display
Consecutive
Memory

Displa
Sampfe/
Memory

Text

|: Raw Data

No

Reset
Sequence

|: Yes

Keys FO1 - FO9

Parts to Download

Key Defined

Key Undefined

DPC Il OPERATE PAGE
Page 6 of 6

Perform Function

—| Parts to Download | Enter Number of Parts to Print

Enter Number of Parts to Print

Parts to Display | Enter Number of Parts to Display

Parts to Display | Enter Number of Parts to Display
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Index

A

AC Power, 30
Nominal Input, 129

Advanced Programmer, 17-18, 141-145
Baud Rate, 93
Choosing Printer Port, 19, 143
Keyboard, 31-34, 142
Function Key, 32
Printer Connections, 18, 144
Printing the Screen, 145
Resetting, 141-143
Special Purpose Keys, 33
Status, 93

Afterburst, 67
Amplitude Control, 21
ASCII, 84

Axis, left and right, 97

B

Bad Limits, 75
Baud Rate, 85
Booster, 108

Buzzer Status, 92

C

Cable Connections, 16-18, 144

Communications Page, 81-98
Configure Serial Port, 82
User I/O, 88-92
Advanced Programmer, 93
Part Sampling, 94-96
Graphing, 97-98

Connector Pinout Descriptions, Appendix B

Control Parameters, 63
Time, 63
Distance, 63
Absolute Distance, 64
Energy, 64
Peak Power, 64
Maximum Weld Time, 64

Controls, 21-34
Copy a Setup, 101
CSV Format, C-VIII

D

DataMyte, 84

Define J801-5 As, 90

Define J801-6 As, 91

Dimensions, 128

Displays
Process Control Page, 51
Process Limits Page, 70
Communications Page, 81
Utilities Page, 99

Sequencing Page, 111
Operate Page, 119

Distance Encoder Utilities, 106

DPC Won't Cycle, 154

Dukane Corporation
Phone, Fax, E-Mail, 157



E

Enabling Process Limits, 79

End of Weld/Ground Detect, 89

Entry Fields, 41-42
Environment, 131

Erase Setups, 101

Error Messages, 135-139

Exclude, 96

F

Fixture, 108

Front Panel, 21-30
Care, 131
Keypad, 22-26
Keyswitch, 27

Function Keys

Programming, 32
Sequencing, 117

G

Generator Models, 129
Generator Status Panel, 28
Good Part, 90

Graphing, 97

Grounding, 7-9

H

Hand Probe, 19

Health and Safety, 6
Plastics, 7

Hold Method, 66

Horn, 108

/O Interface Board, Appendix A
In Cycle, 91
In Dwell, 90
Initiate Mode, 52
Manual, 52
Auto, 53

Inputs, Checking Operation, 148-149

Installation, 11-20

L

LF After CR, 87
Limit Indicators, 87

Lot Size, 94



Index

M

Memory
Consecutive, 94
Sample, 94
Menu ltem, 40
Menu Orientation, 39-48
Menu Structure, Appendix F

Menu, 40

Model Number, 130

Module Operation, Verifying, 146-147

N

Navigating
In Setup Mode, 43-47
In Operate Mode, 48

New Setup, Select, 100

No Ultrasound, 155

Q

1-2-3, 84

Operate Functions
Function Keys, 122
Print Part Memory, 122
Print Headers, 122
Display Part Memory, 123
Print Graph, 123
Reset Sequence, 125

Operate Mode
Navigating in, 48
Operate Page, 119-125

Operate Page

with Front Panel, 120

with Advanced Programmer, 121
Operating Environment, 129
Output Device, 83
Output Mode, 85

Outputs, 88

P

Page, 40

Part Memory, Display, 123
Part Sampling, 94
Placement
Benchtop, 11
Rack-mount, 12
Power Average, 110

Power Connection, 20

Power Supply Electrical Source Requirements,

129

Power Utilities, 110

Preset Cycles, 115

Preset Part Count, 107
Preset Segment, 115
Pressure 1 and 2, 108

Print Setup, Hex, 104



™

Print Setup, Text, 102
Printer Compatibility, C-IV

Printer Cable Connection on Adv Programmer,
17-18, 143

Printer Port Selection on Adv Programmer,

143-145
Probe Cabling, 19

Process Characteristics, 71-74

Process Control Page, 50-68
Initiate Mode, 52
Trigger Method, 54-60
Weld Method, 61-64
Scrub, 65
Hold Method, 66
Afterburst, 67
Secondary Controls, 68

Process Flow, Effects of 1/O System Errors,
152-155

Process Limits Page, 69-80
Bad Limits, 75-77
Suspect Limits, 77-78
Enabling Process Limits, 79
Secondary Control, 80

Protocol, 86

R

Ready, 91
Rear Panel, 13-14

Regulatory Agency Compliance, 127

Replaceable Parts, 132
Reset Part Count, 107
RFI Filter, 9

RTS/CTS, 86

S

Sample Size, 95

Scales, selecting, 98
Scrub, 65

Secondary Control, 80
Secondary Controls, 68

Sequence, What is it2, 112
Sequencing Page, 111-117
Sequencing, 114-116
Serial Device Support, Appendix C
Setup Mode, 49-118
Blocking Access to, 34
Navigating in, 43-47
Shorting Block - Hand Probe, 19
Sonics On, 91
Specifications, 127-130

Start At, 97

Start-up, 35-38
Without Advanced Programmer, 35
With Advanced Programmer, 36



Index

Status Line, 52, 134
Status Outputs, 90

Stop At, 97
Stopping the Weld Cycle, 38

Store, 96
Suspect Limits, 77
System Power Output, 30

System Status, 29

T

Tagged CSV, 84

Testing Remote Setup Selection Inputs, 151

Time and Date Utilities, 105
Time Tag, 88
Trigger Force, 109

Trigger Method, 54
Normal, 56
Delay by Time, 56
Delay by Distance, 57
Delay till Auto-In, 57

Pre-trigger by Distance, 59

Probe, 60

Trigger Type, 54
Maintained, 54
Momentary, 55

Troubleshooting, 133
User I/O, 88

U

User Parameters, 107-109

Utilities Page, 99-110
Setup Utilities, 100
Time and Date Utilities, 105
Encoder Utilities, 106
Reset/Preset part Count, 107
User Parameters, 107
Power Utilities, 110

\%

Warning Messages, 140
Warranties, 159-160
Weld Method, 61-62

X

Xon/Xoff, 86

L

Zontec, 84
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Dukane IS0

ISO CERTIFICATION

Dukane chose to become IS0 9001:2000 certi-
fied in order to demonstrate to our customers
our continuing commitment to being a quality
vendor. By passing its audit, Dukane can assure
you that we have in place a well—defined and
systematic approach to quality design, manu-
facturing, delivery and service. This certificate
reinforces Dukane's status as a quality vendor
of technology and products.

To achieve 1SO 9001:2000 certification, you

must prove to one of the quality system regis-

trar groups that you meet three requirements:

1. Leadership

2. Involvement

3. Quality in Line Organizations and Quality
System Infrastructure.

The 1SO 9001:2000 standard establishes a
minimum requirement for these requirements
and starts transitioning the company from a
traditional inspection—oriented quality system
to one based on partnership for continuous
improvement. This concept is key in that Du-
kane no longer focuses on inspection, but on
individual processes.

Dukane's quality management system is based

on the following three objectives:

1. Customer oriented quality. The aim is to
improve customer satisfaction.

2. Quality is determined by people. The aim
is to improve the internal organization and
cooperation between staff members.

3. Quality is a continuous improvement.
The aim is to continuously improve the
internal organization and the competitive
position.

1S0 9001:2000

CERTIFIED

Dukane products are manufactured in ISO
registered facilities




Please refer to our website at:
www.dukane.com/us/sales/intsales.htm

to locate your local representative.
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