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The team for Process & Quality Management
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O
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ohne QST Projektmanagement

START

KOSTEN

8

START

Projektphase

QST Prozessmanagement

 QST Projektmanagement QST Projektmanagement QST Projektmanagement QST Projektmanagement

S
O

P

ohne QST Qualitätsmanagement

Optimierungseingriffe

KOSTEN

9

Produktionsphase

 QST Qualitätsmanagement QST Qualitätsmanagement QST Qualitätsmanagement QST Qualitätsmanagement

 The          top 10 for your production process

Comprehensive process analysis & visualisation 
enables secure identification of any potential for 
optimisation

High cost savings and rapid amortisation thanks 
to a considerable reduction in testing intervals 
during production

Faster and more secure process capabilities 
with new production start-ups than in the past

Outstanding error detection thanks to the 
unique Q-save technology, even under difficult 
conditions

Sustainable quality & process management  
significantly reduces the product liability risk and 
customer complaints

Permanent availability of all the important 
process and quality-related information, enabling 
fast reaction times in the event of an error 
occurring

Universal measuring and system technology 
for hassle-free integration into new devices 
or integration into practically all the standard 
control and joining systems

Can be used for many welding and joining 
processes (spot welding, projection welding, 
clinching, gas-shielded welding and soldering, 
stud welding)

Comprehensive and competent support on-site 
by an experienced team of experts

Many references from renowned car suppliers 
and manufacturers

Security & efficiency whenever you need it! The latest INLINE-QS technology, just for you!
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„Not with inventions
but with improvements
makes you a fortune.“

Your savings

Effective 6-years cycle
Cost comparison

Total costs incl. investment

Standard destructive test
(Scrap + Material costs)

PQS-INLINE-QUALITY
ASSURAnCe

(Scrap + Material costs
+ Investment)

Reduce costs immediately!

Reduce your testing costs

up to 75%.
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Significantly fewer defective products in your production!

ExAMPLES OF ERRORS

ARC welding ARC welding

RELIAbLY dETECTEd wITH PQS

Sheet offset (increased clearance)

Indentations (4 pieces)

staggered seam

Foreign body contamination -

-

-

-

-

-

+

Gas protection inadequate

Gap too large

position error

Gas protection inadequate

ok

-

-

+ ok
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without QST project Management

with QST quality Managementwith QST project Management

S
O

P

PROCESS MANAGEMENT

without QST quality Management

optimization procedures

optimization procedures

costs

costs

costs

START

START

project phase production phase

production phaseproject phase

costs
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HigHligHTS
of PQS-ARC-software

Hardware Software

Expenditures amortize within short 
time thanks to reduction of unit and 
operating costs

compatible to any welding control on 
the market

clear and simple user guidance

fast and safe process optimization

for MAG-welding, MIG-welding and 
soldering

Q-Save-Quality Assurancestechnology

Compact performance
of online metrology and INLINE quality assurance

for your joining processes.
Modular, rugged and intelligent.

All information at a glance.
Easy, quick user interface
Our monitoring software 

packed in an elegant slimline design.

The data specialist that has no fear
of large data quantities. 

Manages your data reliably and offers sufficient 
performance reserves and safety too. 
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System Connection
PQS

Inline Process
Analysis and Optimization

Quality AssessmentIncome Statement

Inline documentation Inline Monitoring

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.

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

•	 in the assessment of the current process, 
•	 in the ascertainment of correct welding 

parameters,
•	 in a fast and efficient optimization.

Thanks to the targeted sampling by application of 
destructive tests the verifiability of the PQS inline 
monitoring is prepared.

Measurements achieved can be directly stored in 
the PQS and allocated to each component part and 
each joint position. For this purpose, all process 
data monitored by PQS is permanently available.

The application of PQS does not only offer you the 
benefit of comprehensive information, documentation 
and complete monitoring, but astonishing cost 
advantages as well.

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

PQS 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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1.
SYSTEM CONNECTION

System Connection
PQS

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.

MAG-welding

MIG-welding

MIG-soldering

Your welding station / robot

Tap of measured variables
Current and voltage
Current – PQS sensor box
Voltage – PQS sensor box

Field-bus connection Interbus,
Profibus, Devicenet, Profinet etc.
or 24 Volt interface

Signal transfer seam number,
component end, component type 
error messages, status requests

Tap of analog process factors
current and voltage

PQS-ARC software package
incl. database
installed on industrial PC system

Transfer of
process data via Ethernet
to PQS-software

Transfer of monitoring
setting via Ethernet to the
QUADRIGO measurement 
module

QUADRIGO-MM1000 
Measurement module for the 
control cabinet installation
with 24 Volt supply voltage

Simple signal tap thanks to PQS-ARC 
sensor box 
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PROCESS ANALYSIS ANd OPTIMIZATION 

Plant graphics

A photo of the welding cell for a better 
orientation.

Cell overview
with group assigning

All important information of up to
16 robots or welding stations is
demonstrated online at the same time.

Detailed information
for every single joint position

Display of welding torch with the respec-
tively welded joint of the component.
The data for each joint position is 
collected and evaluated separately.
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PROCeSS AnAlySiS

Analysis in detail – signal characteristics

Signal characteristics of mechanic and electric 
variables (current, voltage) are permanently 
monitored and their scattering during the pro-
cess is demonstrated in the background as 
a coloured apportionment. This is how first 
pointers to the process stability are gained.

Inline Process
Analysis and Optimization

Analysis in detail – signal characteristics

Assessment of process fluctuations

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

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

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. 

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

Quality assessment

Documentation of test results

Entering actual values ascertained Thanks to the targeted sampling by application of destructive 
tests the verifiability of the PQS inline monitoring is prepared.
Measurements achieved can be directly stored in the PQS and 
allocated to each component part and each joint position. 

For this purpose, all process data monitored by PQS is perma-
nently available.

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.

Here quality parameters ascertained (e.g. 
seam diameter, torque) are entered. In 
addition, further remarks (e.g. test force, 
type of breaking etc.) can be entered in the 
window “component information“ and “spot 
information“.
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INLINE MONITORING

Analysis of process data and test data

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

Programming of process monitoring
= activation of quality assurance

Inline monitoring activated

The intelligent Q-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.

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 Q-stop strategy according 
to his requirements. The Q-stop of the plant 
is then transmitted to the robot, SPC or ma-
chine and the component concerned can be 
discharged.

Inline Monitoring 

The standard cost-intensive sampling inspection as a verification 
is now planned to be replaced by an automated, verifiable 
solution.

High-value monitoring solution with a maximum error re-
cognition.
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INLINE-dOCUMENTATION

Inline-documentation

Test data

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

Process stability

Component documentation and evaluations

PQS 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.

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

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.
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Your task

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

Model calculation

Product and process safeguarding of gas-shielded weld-
seams at a complex component.

Income Statement

The application of PQS does not only offer you the benefit of 
comprehensive information, documentation and complete 
monitoring, but astonishing cost advantages as well.

basic data
(example)

Number of connections per component 150 

3-SchThree-shift operation capacity 
per year 

210.000

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 
years

189.000.000

Number of robots and welding stations 14
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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

98.000 €

Integration costs PQS system technology fieldbus connection, Ethernet,
supply

7.000 €

Initial equipment, database, system configuration, 5.000 €

Total costs PQS system costs up to handing-over ready for operation 110.000 €
Qualification costs PQS system / process consultant 5.920 €

Number of system consultants incl. 1 substitute = 4 persons 1

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

5.920 €

Total invest incl. qualification of system consultant 115.920 €
Process support costs per shift caused by maintenance
/ person in charge of process 

Number of support hours per shift 0,20

Number of shifts 3,00

Number of support hours per day 0,60

Costs per support hour 55,00 €

Personnel costs system support per day 33,00 €

Personnel costs system support per year 8.662,50 €

Personnel costs system support over 6 years 51.975 €
Total costs PQS-System per year 27.982,50 €

Total costs PQS-System over 6 years 167.895 €

- model calculation -

- model calculation -

- model calculation -

- model calculation -

INCOME STATEMENT
Model calculation
destructive test

Model calculation PQS 
Verification

Model calculation PQS 
Investment + Integration 
+ Qualifications

Personnel costs

Testing period in hours per component for 150 weld seams incl. result 
documentation

5

Number of test parts per day in three-shift operation six days per week 3 pcs.

Number of testing hours per day 15

Costs per testing hour 35,00 €

Personnel costs destructive test per day 525,00 €

Personnel costs destructive test per year 138.075,00 €

Personnel costs destructive test over 6 years 828.450,00 €
Testing scrap

Number of test parts per day in three-shift operation 3 pcs.

Costs per component 15,00 €

Total quantity test parts per year 789 pcs.

Testing scrap destructive test per year 11.835,00 €

Testing scrap destructive test over 6 years 71.010,00 €
Total costs destructive test per year 149.910,00 €

Total costs destructive test over 6 years 899.460,00 €

Personnel costs

Testing period in hours per component for 150 weld seams incl. result 
documentation

5

Number of test parts per day in three-shift operation six days per week 1 pc.

Number of testing hours per week 5

Costs per testing hour 35,00 €

Personnel costs destructive test per day 175,00 €

Personnel costs destructive test per year 7.700,00 €

Personnel costs destructive test over 6 years 46.200,00 €
Testing scrap

Number of test parts per day in three-shift operation 1 pc.

Costs per component 15,00 €

Total quantity test parts per year 44 pcs.

Testing scrap destructive test per year 660 €

Testing scrap costs over 6 years 3.960,00 €
Total costs destructive test per year 8.360,00 €

Total costs testing scrap 50.160,00 €

destructive InlinePQS

Number of tested connections in pieces
over six years

708.750 189.000.000

Number of tested connections 0,0037 % 100 %
Number of documented connections 0,0037 % 100 %
Costs per tested connection 1,266 € 0,0011 €

Savings per year thanks to PQS 0,00 € 113.567,00 €
Savings over six years thanks to PQS 0,00 € 681.405,00 €

AMORTISATION 1,328 years
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INCOME STATEMENT

Classic destructive test PQS-Inline-Quality Assurance 

+

-

Disadvantages

Advantages

Scrap costs

Personnel costs Total costs incl. investment

71.010,00 €

3.960,00 €

828.450,00 €

46.200,00 €

899.460,00 €

218.055,00 €

Number of connections tested

0,00037%
Costs per test

1,266 Euro

Number of connections tested

100%
Costs per test

0,0011 Euro

•	 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
•	 Risk restrictions in case of an error only hardly possible

The sampling inspection (a-value, micrograph, weld penetration)
delivers very exact measurements if treated with the corresponding care.

•	 Very low testing costs
•	 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

Advantages++

-

- Disadvantage

consequent system support required

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

Conditions:
Data achieved this way is only meaningful, that means representative, if it is
•	 a self-controlled process (free of systematic interferences between sample taking)
•	 a capable process (process that statistically is absolutely within the specification limits).

+ =
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Notes
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HARMS+wENdE QST GmbH
Qua l i tätss icherungstechno log ien
BÜRO nORd | nORTH OFFiCe
Am berge 8 | d-21335 LÜNEbURG
Telefon | Phone: +49 (0)4131 223-1114
Fax | Fax:       +49 (0)4131 223-1113

HARMS+wENdE QST GmbH
Qua l i tätss icherungstechno log ien
HAUPTSITZ CHEMNITZ | MAIN HEAdQUARTERS CHEMNITZ
GEwERbEGEbIET CHEMNITZPARK
Nordstraße 25 | d-09247 CHEMNITZ-RÖHRSdORF
Telefon | Phone:  +49(0)3722-89081-0
Fax | Fax:       +49(0)3722-89081-299

www.hwh-qst.de  |  info@hwh-qst.de

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.

Handed over by:


