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ADVANCED TECHNOLOGY

RETROFITTABLE AT ANY TIME

MULTICOMPATIBLE

SPOT WELDING

PROJECTION WELDING

Alternating current (AC)
Direct current (DC)
Medium frequency (MF)
Condenser discharge (CD)

Product information
PAS RES software

INLINE
QUALITY ASSURANCE
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SECURITY

Your task )

Achieving quality requirements with a minimum
of personnel and material costs.

Our solution )
—O  Systerm connection PGS
—O  Inline process analysis and optimization
—O  Quality assessment
—O  Inline monitoring
—O  Inline documentation
—O  Income statement
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EFFICIENCY

Effective B-years cycle
Cost comparison

~
Standard destructive test
(Scrap + Material costs)

N

PQAQS-INLINE-QUALITY
ASSURANCE
(Scrap + Material costs
+ Investment)

Total costs incl. investment

Sample calculation
(page 24)

SAVINGS > /8%
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PAQS RES

Hardware )

dAdricd
Compact performance
of online metrology and INLINE quality assurance
for your joining processes.
Modular, rugged and intelligent.

JAJRIGUMASTER
The data specialist that has no fear
of large data quantities.
Manages your data reliably and offers sufficient
performance reserves and safety too.

dAdriodvisd
All information at a glance.
Easy, quick user interface
Our monitoring software
packed in an elegant slimline design.
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INLINE Quality Assurance

C Software

HIGHLIGHTS of PAS-RES oftware

—O Short term reduction of material
and labour costs

——0 enables you a fast and safe
process optimization

——O is compatible to any welding control
on the market

—O for spot and projection welding applications
—oO

for alternating current, medium frequency, il
direct current, condenser discharge S ‘
2
2
g
5

—O approved by Volkswagen
group quality assurance
(according to PV 6702 )

—O (@-SAVE monitoring technology

_—
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Testing without test scrap

System Connectior“
° PQASs
—

The universal measuring modules of the QUADRIGO MM line
provide maximum flexibility and independence. Designed as an
installation module in existing switching and control cabinets,
they practically always find a suitable place in the plant layout
without requiring extra space.

e
6. Income Statementw
—

The application of PAS does not only offer you the benefit of com-
prehensive information, documentation and complete monitoring,
but astonishing cost advantages as well.

N

5. Inline Documentation

P@AS permanently monitors all analog process data such as e.g.
current, voltage, force and distance as signal curves as well.
Moreover, all production data and monitoring and test results
are documented. This provides for the prerequisite for an
auditable proof of quality and the necessary traceability.

[
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How it will be done

-
: Z Inline Process \

» Analysis and Optimization
b lys pti

No constant quality without process mastering.

P@AS supports the user actively
in the assessment of the current process,
in the ascertainment of correct welding parameters,
in a fast and efficient optimization.

’ )
3. Quality Assessment

™

Thanks to the targeted sampling by application of destructive
tests the verifiability of the PAS inline monitoring is prepared.
Measurements achieved can be directly stored in the PAS and
allocated to each component part and each joint position. For
this purpose, all process data monitored by PGS is permanently
available.

NG

g )
4t Inline Monitoring

The standard cost-intensive sampling inspection as a verifica-
tion is now planned to be replaced by an automated, verifiable
solution. High-value monitoring solution with a maximum error

re-cognition.

N
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SYSTEM CC

CYour' welding station / robot

Tap of measured variables
Current - Exploring coil
Voltage - Tap

Force - 0 to 10v standard
Distance -0 to 10v standard

/Fie/d-bus connection Interbus, )
Profibus, Devicenet, Profinet etc.
\_ or 24 \olt interface )

2188 ELA SI00 LK e

/Signa/ transfer spot number, A
component end, component type
\_error messages, status requests )

Tap of analog process factors
current, voltage, force, distance

Parallel use of existing current and
voltage taps possible

QUADRIGO-MM 1000
Measurement module for th
control cabinet installation
with 24 Volt supply voltage

Copyright by HARMS+WENDE QST GmbH 2008 a



INLINE Quality Assurance

JNINECTION

SYSTEM
°* CONNECTION P3s
;

The universal measuring modules of the QUADRIGO MM line
provide maximum flexibility and independence. Designed as an
installation module in existing switching and control cabinets,
they practically always find a suitable place in the plant layout
without requiring extra space.

N

—O0 SPOT WELDING

——O0 PROJECTION WELDING

L] B e e e e e = —O Alternating current (AC)
= - = N F‘_G-gl —O Direct current (DC)
| F—0 Medium freqguency (MF)
¥ (B -
T —0O Condenser discharge (CD)
— ' — '
B S | I —-
icii*=icnal 1
Y o aet Ll A
b 3 P i S e o
l] e l- N t &1 l': e e S e o e e Transfer of monitoring
. n.ele - e setting via Ethernet to the
l| &1 l | l; r 1 ' e = QUADRIGO measurement
L o Stemfon = module
R
| | L BN E 2
— T

PQAS-RES software package
incl. database
installed on industrial PC system

Transfer of
process data via Ethernet
to PAS-software

l
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STED 2

PROCESS ANALYSIS

EPQSAnaIyza'
Benutzer “rzeioe Optionen Datenbank Analyse Assurance Master Select Hilfe <<»>

P
"G

Component A\ Lo =
A photo of the component for or a V. P -
better orientation. ' - i g

Detailed information \ N :
for every single joint position sPSe X _f__ f

Display of welding gun or welding station =
with the respectively welded joint position r. 5 : .‘
of the component. s '
For each joint position, the data is sepa- : . =
rately collected and evaluated.

The analysis overview shows all indivi-
dual data such as current curves, voltage
characteristics, force or distance and
resistance curves.

r |
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INLINE Quality Assurance

- AND OPTIMIZATION

~

Plant graphics

A photo of the welding cell for a better
orientation.

aktuelle Bewertung 10/mO Fehlerlogik

Zelleruibersicht i0/nil)

Cell overview N\
with group assigning
All important information of up to

.

B0R1 BOR2 90R = "1'@,:— 110R1 16 robots or welding stations is
— demonstrated online at the same time.
- 960 1139 1420
2180 1490
_— 1530

g

Sonnabend, 09.06.2007 1515

- -
I I Technical amendments reserved



STED 2

e T s e s o e e

e e e AR

A n M NN

PROCESS

/Ana/ysis in detail - signal characteristics

Signal characteristics of mechanic and elec-
tric variables (current, voltage, resistance,
force, distance] are permanently monitored
and their scattering during the process is de-
monstrated in the background as a coloured
apportionment. This is how first pointers to
the process stability are gained.

= e W

] i Analysis in detail — signal characteristics \—ﬂ

Effective values for all measured variables are
permanently calculated and documented. -
Furthermore, all relevant process data such
as time, date, plant, designation of com-
ponent and welding station.

=

Assessment of process fluctuations \ﬁ

Based on the data monitored before, it is pos-
sible to carry out a first stability analysis for
every single joint position.

Vs

K E—

Copyright by HARMS+WENDE QST GmbH 2008
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INLINE Quality Assurance

ANALYSIS

Ve

2 Inline Process
» Analysis and Optimization
—

No constant quality without process mastering.
PGS supports the user actively

. in the assessment of the current process,
. in the ascertainment of correct welding parameters,
o in a fast and efficient optimization.

&

1 3
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PROCESS Ol

T B A R

- Plant and stability analysis at the push of a button

Based on the data and signal characteristics
monitored before, PAS automatically creates
a complete stability analysis of all joint posi-
tions for you. This makes detection of weak
points of the process fast and simple and a
targeted optimization can be implemented.

R

> = EEEETY -

- =l et oy Lk - A jJ y
. ] |

r — -—r e

F

Plant and stability analysis in detail

For every single joint position and welding sta-
tion a detailed stability analysis can be carried
out. Dependencies and coherences can be
recognized.

@ Plant and stabili 1 joi iti
$ ty analysis of joint position
N

-

=

The push of a button makes available all
process data for the joint position that needs
to be analysed. This facilitates e.g. the optimi-
zation of the parameterisation or the setting
of controllers.

s d

=+
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INLINE Quality Assurance

S TIMIZATION

Ve

2 Inline Process Analysg
» and Optimization
N——

No constant quality without process mastering.
PGAS supports the user actively

. in the assessment of the current process,
. in the ascertainment of correct welding parameters,
o in a fast and efficient optimization.

-
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QUALITY AS

Documentation of test results \

Under “Enter test report” the mask for the
documentation of test results opens. Here |
you find a list of all components marked as a |«
test part.

-

P

Entering actual values ascertained \
Here quality parameters ascertained (e.g. |
spot diameter; torque) are entered. In addi-
tion, further remarks (e.g. test force, type of
breaking etc.] can be entered in the window
‘component information® and “spot informa-
tion”.

(\

Test part analysis \

The corresponding course of resistance in
comparison to the total allocation of all wel-
dings of the corresponding spot is displayed.

roerTes

- > 5

Al IR
Copyright by HARMS+WENDE QST GmbH 2008 | -]



INLINE Quality Assurance

SESSMENT

e
3. Quality assessmem)
—

Thanks to the targeted sampling by application of destructive
tests the verifiability of the PGS inline monitoring is prepared.
Measurements achieved can be directly stored in the PAS and
allocated to each component part and each joint position. For
this purpose, all process data monitored by PGS is permanently
available.

N

- 7
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4

INLINE MC

Now it is possible to compare the quality
features achieved with the actual process
data and to start programming the process
monitoring.

rogramming of process monitoring

IC_

\__= activation of quality assurance

The intelligent G-SAVE technology provides for
an automatic clustering of the process data
within the tested process area. At this stage,
the comparison between the process and
quality data by the person responsible or the
process Is important.

The setting found this way is the basis for the
INLINE process and quality assurance.

¥4

- T

| Inline monitoring activated

At the push of the button, the monitoring
setting individually found for every single joint
position is activated and the process is per-
manently monitored for every joint position
with regard to variances. The user can in-
dividually adjust the G-stop strategy according
to his requirements. The G-stop of the plant
is then transmitted to the robot, SPC or ma-
chine and the component concerned can be

g

T =1 r

LY =

discharged.

- W

r |
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INLINE Quality Assurance

INITORING

] h
4. Inline Monitoring

—

The standard cost-intensive sampling inspection as a verification
is now planned to be replaced by an automated, verifiable solu-
tion. High-value monitoring solution with a maximum error re-
cognition.

\

1 a
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ERROR E.

SPOT WELDING

’ + All right >

o B 8

Iill“[lIIIIIHIIIIIIIII-II|IIII1IIII||

( Poor fit and spot too small \-
: —

/-
& force too high and spot too sma/D
\_—.

- - —

[ [ (] [

bl licsved vt

Poor fit, insufficient bond and inner spillings
:—_ -

& Circular weld )
<

FIIIII|IIII||.I|||||FIIIiJII1||I|-||_|11

18 18 20

THANKS TO THE PAQS
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INLINE Quality Assurance

XAMPLES

PROJECTION WELDING

IIIIIIIIHIIIIIIIIII

b
All right
+| 7 18 1

L
19 -\ One bump missing)
: -
llllrll|IIIIII|III|I|.|1III
Two bumps missing e 16
||f||||||||1|n|||||u||‘ i

e
17 18 -\ Energy too high, spillings )

Poor setting back \-llm'|“”||m|“”1m

SAFELY RECOGNIZED

z 1
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INLINE-DOCL

( Test data

The control samples taken for verification and
- their test results are managed in the PAS
system and thus offer the basis for a com-
plete proof of quality. On this occasion the
G-SAVE technology offers you greatest possi-
ble protection against lacking product quality.

B U S T AR T AR B W L

| »
| Process stability

| You can ascertain the current status of the
process stability at any time and permanently
1 investigate your joint processes regarding fur-
ther optimization potentials.

o pm N = DEEETEN fiean ST k
S X - o = PETERET e ==t )
sl ETET p- e - _—
e T
¥ g ——— -,

B - F ¥ ==

Component documentation and eva/uations\ﬁ

All process and quality data is permanently
monitored and stored.

This is how you can get a complete documen-
tation and you can be relaxed and calm about
any customer audit.

NS )
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INLINE Quality Assurance

IMENTATION

Ve

5 Inline—Documentation\
[ ]
—

PAS permanently monitors all analog process data such as e.g.
current, voltage, force and distance as signal curves as well. Mo-
reover, all production data and monitoring and test results are
documented. This provides for the prerequisite for an auditable
proof of quality and the necessary traceability.

z 3 Technical amendments reserved



Your task

Model calcul

N

Achieving quality requirements with a minimum
of personnel and material costs.

ation

Product and process safeguarding of spot and
projection weldings at a complex component.

Basic data
(example)

Number of connections per component 150
3-SchThree-shift operation capacity 210.000
per year

Daily capacity 800
Efficiency per year in days 263
Plant operators per shift 2
Joint positions to be tested per year 31.500.000
Joint positons to be tested over six 189.000.000
years

Number of robots and welding stations 14

B N flarm N A

Copyright by HARMS+WENDE QST GmbH 2008
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INLINE Quality Assurance

a
Income Statement\
(]

The application of PGS does not only offer you the benefit of com-
prehensive information, documentation and complete monitoring,
but astonishing cost advantages as well.

-

z
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Smart investing

Model calculation \

INCOME S°

Destructive test

20 weld nuts incl. result documentation

Number of testing hours per day

Costs per testing hour

Personnel costs destructive test per day
Personnel costs destructive test per year

Personnel costs destructive test over 6 years

Testing scrap
Number of test parts per day in three-shift operation
Costs per component

Total quantity test parts per year

Testing scrap destructive test per year
+ 2 Testing scrap destructive test over 6 years

Total costs destructive test per year

— 3 Total costs destructive test over 6 years 899.460,00 €
_

Personnel costs

Testing period in hours per component for 130 weld spots and

Number of test parts per day in three-shift operation six days per week

-

\

3 pcs.

15

35,00 €
525,00 €
138.075,00 €

828.450,00 €

3 pcs.
15,00 €
789 pcs.
11.835,00 €

71.010,00 €
149.910,00 €

- Model calculation -)

Number of tested connections in pieces
over six years

Number of tested connections
Number of documented connections

Costs per tested connection

Savings per year thanks to PQS

Savings over six years thanks to PQS

ARMORTISATION

destructive
708.750

0,0037 %
0,0037 %
1,266 €

0,00 €
0,00 €

InlinePASsS
189.000.000

100 %
100 %
0,0011 €

113.567,00 €
681.405,00 €

1,238 years

- Model calculation -

Copyright by HARMS+WENDE QST GmbH 2008
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Permanently reduce

FTATEMENT

27

Model calculation PQAS \

Verification

Personnel costs

Testing period in hours per component for 130 weld spots and
20 weld nuts incl. result documentation

Number of test parts per day in three-shift operation six days per week
Number of testing hours per week
Costs per testing hour

Personnel costs destructive test per day

Personnel costs destructive test per year

Personnel costs destructive test over 6 years

Testing scrap
Number of test parts per day in three-shift operation
Costs per component

Total quantity test parts per year

Testing scrap destructive test per year

1 pc.

5

35,00 €
175,00 €
7.700,00 €

46.200,00 €

-

1 pc.
15,00 €
44 pcs.

660 €

+ 2 Testing scrap costs over 6 years

Total costs destructive test per year

3.960,00 €
8.360,00 €

— 3 Total costs testing scrap 50.160,00 €
N

- Model calculation »J

Model calculation PQS

Investment + Integration

+ Qualifications
Cost consideration PQS system

Investment costs PQS system technology for 14 measuring points
14 pieces QUADRIGO MM1000 TYP IF4 Interbus optical

1 piece QUADRIGO-MASTER M1600

1 piece PQS-RES software package type SWL-RES-01400-GER
Use of PC systems provided by customer, switch cabinet installation

Integration costs PQS system technology fieldbus connection, Ethernet,
supply
Initial equipment, database, system configuration,

Total costs PQS system costs up to handing-over ready for operation

Qualification costs PQS system / process consultant
Number of system consultants incl. 1 substitute = 4 persons

Total qualification costs in three-shift operation and
four system consultants

Total invest incl. qualification of system consultant

Process support costs per shift caused by maintenance
/ person in charge of process

Number of support hours per shift
Number of shifts

Number of support hours per day
Costs per support hour

Personnel costs system support per day

Personnel costs system support per year

+ 2 Personnel costs system support over 6 years

Total costs PQS-System per year

— 3 Total costs PQS-System over 6 years
A\

-t

~

98.000 €

7.000 €

5.000 €

110.000 €
5.920 €

1

5.920 €

115.920 €

0,20
3,00

0,60

55,00 €
33,00€
8.662,50 €
51.975 €
27.982,50 €
167.895 €

- Model calculation J
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Smart investing

INCOME S°

828.450,00 €

71.010,00 €

B

\ Scrap costs

3.960,00 €

46.200,00 €

.

Personnel costs

[ M Classic destructive test )

Vs
=f= Advantages N
The sampling inspection (torque, shear tension, spot diameter]
delivers very exact measurements if treated with the corresponding care.

N

e
e [isadvantages =

Very high appraisal costs

Very high personnel costs

Very low inspection rate

No process information

Restricted possibility of traceability

Provides only snapshots of previous conditions

Very high effort with poor accessibility of testing place

Conditions:
Data achieved this way is only meaningful, if it is
a self-controlled process (free of systematic interferences between sample taking] and

a capable process (process that statistically is absolutely within the specification limits).

Copyright by HARMS+WENDE QST GmbH 2008

\_ Risk restrictions in case of an error only hardly possible Y,

23



Permanently reduce costs

TATEMENT

A
= 899.460,00 € \
Number of connections tested
0,00037%
Costs per test
N 7, 266 Euro
|
U 218.055,00€
Number of connections tested
100%
Thay S~ Costs per test
otal costs Incl. investment 0’ 007 7 EUPO
C PQAS-Inline-Quality Assurance D |
Vs
== Advantages A\
N— Very low testing costs A

Very low personnel costs

100% inspection rate

Permanent process information

Trend detection possible

Permanent safeguarding of product quality

Sampling serves for verification only

Risk minimization thanks to permanent traceability

Applicable even in case of hidden joint positions
\_ Permanent documentation Yy,

~

X
& [Jisadvantage

consequent system support required

Conditions:
Consequent process control and guidance
Dealing open with process problems
Gualified personnel for process control

z a Technical amendments reserved



Smart investing
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Permanently reduce costs
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Disclaimer:

Calculations stated in this prospect, particularly information in the model calculations
regarding investment and support costs are independent of local circumstances and a
variety of individual factors, which for this reason are required to be individually ascer-
tained for every single use case.

Should you be interested in a corresponding offer, please do not hesitate to contact
your HWH QST system analyst.

We have done everything in our power the content of this publication being correct and
updated on the day of printing. Within the scope of their policy for a steady improve-
ment of the products, Harms & Wende QSTechnologien reserve the right to change
the availability as well specifictions of the products illustrated at any time. Partners
of Harms+Wende QS-Technologien are informed about this by return. Kindly ask your
Harms+Wende QS-Technologien partner for the latest information.

Due to the restrictions connected with the printing process there may be colour
differences between the colours illustrated in this brochure and the actual ones.

All rights are reserved. Reprint or copy, even in parts, are subject to the prior written
agreement of Harms+Wende QST GmbH.

HARMS+WENDE QST GmbH

Qualitatssicherungstechnologien

BURO NORD R

Am Berge 8 | D-21335 LUNEBURG
Telefon: ++49 4131 223-1115 oder -1114
Telefax: ++49 4131 223-1113

HARMS+WENDE QST GmbH

Qualitatssicherungstechnologien
HAUPTSITZ CHEMNITZ
LitzowstraBe 15 | D-09116 CHEMNITZ
Telefon: ++49 371 303-755

Telefax: ++49 371 350-325

Website: www.hwh-gst.de




