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bonded in trust...

the best solution for every assignment in
resistance welding

young & innovative
since 70 years and fit for the future!
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competence in technical processes

‘young & innovative
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HARMSWENDE GROUP

o unded: Lot DEUTSCHLANDS

ounded: . KUNDENCHAMPIONS
Capital: 2,8 Mio. € 201 8
Hea(,jc,luar_ter: Hamburg_Harburg ) www.deutschlands-kundenchampions.de
Participation: 100% HWH-QST, Chemnitz

100% Procon PAS, Willich

Management: Ralf Bothfeld - Managing director
Products: Control equipment for machinery, robots and

welding application, friction welding, engineering

Services: Development, Manufacturing, Sales, Planning,
Installation, Service, Project Management, Customized
Solutions

Installed User Base: ca. 180.000 Units
ca. 6000 weld controllers/a

Turnover: ca. 26 Million € in 2019

Employees: 123, as follows

34 Research and Development
32 Production and Quality

30 Sales and Support

17 Administration and Trainees
11 Purchasing and logistics

Companies target: The best possible solutions for customers' problems
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Sales- and service locations of Harms & Wende Group:

m Beijing
() Procon (-\

Willich-Anrath J QS '
m Karlsruhe

Chemnitz




HARMS'WENDE GROUP HWH

&)
o PROCONPAS Harms & Wende sales- and service location west

Procon

Strengthens the advantages of the customer!

Quick realization from the idea to the certified product.

Fast solution to your automated application.
Y pp =II“

Procon

Well established system provider

- Development of individual devices.

- Solutions for automated applications.
- We care about your products.

Procon PAS

Elektronik GmbH
Lerchenfeldstralle 109
D-47877 Willich-Anrath
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GST Harms & Wende sales- and service location east

Company QS-Technologies GmbH | Chemnitz Harms & Wende QST GmbH
QualitatsSicherungsTechnologien

We think in processes Nordstralde 25

Process containment as fundamental fact for constant quality D-09247 Chemnitz

and highest economical value.

welding timers welding heads HWH-service
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m Karilsruhe Harms & Wende sales- and service location south

Branch Karlsruhe
Headquarter of development for user interface software and databases,
Industrie 4.0, software solutions

Coordination of research projects
Sales- and servicelocation south
Fairs and exhibitons

Harms & Wende GmbH & Co KG
Niederlassung Karlsruhe
Willy-Andreas-Allee 19

~ D-76131 Karlsruhe
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Harms & Wende sales- and service location in China

Harms & Wende Welding (Beijing)

Harms & Wende Welding (Beijing) Ltd.
Guanghua Road No.16,
Zhangjiawanzhen, Tongzhou District
101113 Beijing

Republic of China
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Business fields

vy 0

Industrial Solutions Microwelding

Development and Friction spot welding RPS Engineering
production after your Friction welding Set up of parameters

specification
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Harms & Wende product lines

Serie WS,MPS 10 Serie WS, MPS10
Serie Filtus

Serie Filius
P Serie Ratia43, Ratia73 Serie Ratia43, Ratia73
Systems Spot and Primus System Sinius
D Inverterserie GeniusMFI System Varius
Inverterserie GeniusHWI
Systems Siniusand Varius

- >®<>————
upset and butt welding
== | ﬁ“’\ | System Stnius

projection welding

Serie WS, MPS10

System Varius Serie Filius
| ] | LZ 19 / LE 20 | | Serie Ratia43, Ratia73
[— Inverterserie GeniusHWI

Systems Siniusand Varius
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Harms & Wende product lines

7
\
\A‘\NUNE
S rheit & Effizienz
QUALTTATSSIC!

Process-

control
GeniusMFI IQR,
PQS weld

Parameter control
GeniusHWI,
Filius, Primus, GeniusMFI

Reproducable parameter
MPS10, MPS200, Ratia43, GeniusHWI
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Products for automotive

= Robot applications: Geniusmit IQR, AMTF
= Suspension welder ( for hand guns): Genius mit IQR,
= ZP systeme for pilot plants: HWI2000 ZP, IQR,

®=  Programming via XPegasus
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Products for industrial applications

= Systems with integrated programming and network solutions

= Timers and power sources in 50/60 Hz (AC) and 1000 Hz (MF)
= Different sizes and standards (Alpha, Beta und compact-size)

= Timers, processors, moduls and cabinets

=  Power range appr. 100 Amps > 300 kA

» Series: W.Sand PWS 3000 Sinius & Varius

MPS10and Filius Geniuswith Xcomand/ XPegasus
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Products for micro welding

=  Timer controls for 50/60 Hz (AC), 1000 Hz (MF) and 10.000 Hz (HF)
= Various feedback- and monitoring systems
= Free programmable sequences at system @Primus

systems:  iSpot Sinius  Filius  Primus  Genius
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References Harms & Wende

Examples (excerpt):

1. Automotive & au & 2. Machine builders AR
Audi HYUNOAI ARO -D e i |:| D — -
BMW Freude am Fahren Auﬂ. Dirive your way ™ ur’ng
Daimler % ASPA DALEX
Ford AWL h’ “ SCHWEISSTECHNIK
Opel/GM CEA schiatier
Vcr:lkswagen ey ° Bilﬁ:,( - Schneider
VF)|V0 @ NimaE An;::-ﬂ é}Electric
Kia MercedesBenz PORSCHE Schlatter

3. Line builders and suppliers 4. micro welding

—— =IEDAG /\ . ABB

GeY:Iia Electrolux [ technax j
KUKA . Technax

Magna el

Nothelfer m ;

Linde & Wiemann

Siemens ——
. EKS KELLER
BT MIKROSCHWEISSTECHNIK
: EKS Keller ‘
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Production at HWH

4-axis-CNC-machine for production of enclosures
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Production at HWH

SMD production automat
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Production of inverters
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Production at HWH

Production of welding
cabinets (enclosures)
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Examples

welding cabinets
automotive
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your
Harms & Wende Team
» technical sales:

Andreas Oelkers
Assistant sales Manager
Key Account Automotive

/‘ Tel.: +49 40 766904-930
E-Mail:

Andreas.Oelkers@Harms-Wende.de

Dennis Rittner
Technical sales Automotive

Tel.: +49 40 766904-425

E-Mail:
Dennis.Rittner@Harms-Wende.de

Dipl.-Ing.
Fritz Luidhardt

Chief sales officer
Tel.: +49 40 766904-85

E-Mail:
Fritz.Luidhardt@Harms-Wende.de

Frank Mattis
Resistance Welding
Micro Welding

Tel.: +49 40 766904-118

E-Mail:
Frank.Mattis@Harms-Wende.de

Dariusch Afshar
Sales Engineer
Sales support

Tel.: +49 40 766904-465

E-Mail:
Dariusch.Afshar@Harms-Wende.de

M. Sc.-Wirt.-Ing.
Nguon-Nhan Bui
Sales Engineer

Tel.: +49 40 766904-418

E-Mail: p T
Nguon-Nhan.Bui@Harms-Wende.de

Anja Giere
Sales assistance

Tel.: +49 40 766904-758

E-Mail:
Anja.Giere@Harms-Wende.de

Rolf Sutterer
Resistance Welding
Micro Welding

Tel.: +49 40 766904-185

E-Mail:
Rolf.Sutterer@Harms-Wende.de

Ingo Thieshen
Technical Sales
Application technology

Tel.: +49 40 766904-725

E-Mail:
Ingo.Thieshen@Harms-Wende.de

Dipl.-Ing.
Hans-Georg Reichardt
Resistance Welding, 50Hz

Tel.: +49 40 766904-67
E-Mail:

Hans-Georg.Reichardi@Harms-
Wende.de

Tanja Prigge

Technical sales assistance
Tel.: +49 40 766904-495

E-Mail:
Tanja.Prigge@Harms-Wende.de

Sonke Loser
Friction Welding
Technical Sales

Tel.: +49 40 766904-432

E-Mail:
Soenke.Loeser@Harms-Wende.de

Thomas Bokelmann
Resistance Welding
Friction Welding

Tel.: +49 40 766904-937
E-Mail:

Thomas.Bokelmann@Harms-
Wende.de

Dipl.-Ing.

Jorg Eggers

Export Management
Tel.: +49 40 766904-117

E-Mail:
Joerg.Eggers@Harms-Wende.de




Harms & Wende Team
» Service & Repair:

+49 40 766904-84

Service@Harms-Wende.de
Reparatur@Harms-Wende.de

HARMSWENDE GROUP

Thomas Erhorn
Head of Service

Tel.: +49 40 766904-381

E-Mail:
Thomas.Erhorn@Harms-Wende.de

Rouven Reich
Service

Tel.: +49 40 766904-420

E-Mail:
Rouven.Reich@Harms-Wende.de

Andreas Freudenberg
Repair

Tel.: +49 40 766904-382
E-Mail:

Andreas.Freudenberg@Harms-
Wende.de

Carsten Hubert
Repair

Tel.: +49 40 766904-462

E-Mail:
Carsten.Hubert@Harms-Wende.de

Felix Marten
Service

Tel.: +49 40 766904-720

E-Mail:
Felix.Marten@Harms-Wende.de

Mathias Naatz
Service

Tel.: +49 40 766904-427

E-Mail:
Mathias.Naatz@Harms-Wende.de

Alexej Konradi
Repair

Tel.: +49 40 766904-52

E-Mail:
Alexej.Konradi@Harms-Wende.de

Janina Hoops
Repair
Tel.: +49 40 766904-115

E-Mail:
Janina.Hoops@Harms-Wende.de

André Schéneborn
Service

Tel.: +49 40 766904-186
E-Mail:

Andre.Schoeneborn@Harms-
Wende.de

Kay Boysen
Service

Tel.: +49 40 766904-471

E-Mail:
Kay.Boysen@Harms-Wende.de

Luca Perez Sanchez
Repair

Tel.: +49 40 766904-84

E-Mail:
Luca.Sanchez@Harms-Wende.de




Harms & Wende Team

HARMSWENDE GROUP

Zitao Li
Sales support,
Order processing

Mobil: +86 138 113 44785

Jun Gao
Sales support

Mobil: +86 156 005 32774

Annie Klinger-Zhou
Sales support

Tel.: +852 5378 7613

E-Mail: E-Mail: Yungi.Klinger-Zhou@Harms-
Zitao.Li@Harms-Wende.cn Jun.Gao@Harms-Wende.cn Wende.de
‘ “““J .
Haoqi Su Zongyu Yin
Service & Repair Service & Repair
Mobil: +86 186 280 61181 \ Mobil: +86 139 110 15125
E-Mail: — E-Mail:
Haoqi.Su@Harms-Wende.cn Zongyu.Yin@Harms-Wende.cn
e {=
o S~ |

Service Hotline: +86 (10) 615 088 62
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Europe

. Austria

. Belgium
. Croatia

. Czech

. Denmark
. Finland

. Hungary
. France

. Italy

. Luxembourg
. Poland

. Portugal
. Romania
. Russia

. Slovenia
. Slowakia
. Sweden

. Spain
. Suisse
. Ukraine

. Turkey

Harms & Wende - global player

Our international partners are always at your side

Beijing

friaad
Elisabe
th
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| P e e
e —— s

Anpfarciics

Asien Afrika

Argentina . China . South Africa
. Brazil . India
. Canada . Korea
. Mexico J Taiwan
. USA
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A waf;ci

EuroBLECH 2006

1946 - 2016

HARMSWENDE GROUP ~

HARMS 'WENDE [}

,Bonded in trust”

young & innovative

GroBmoorkehre 9

\s0 9007

D-21079 Hamburg
Tel: +49 40 766904-0 .la\‘
Fax: +49 40 766904-88
DEUTSCHLANDS www.harms-wende.de ‘-.
KUNDENCHAMPIONS @'{&
201 8 TIFICK ™

www.deutschl

Intertek



HARMS'WENDE GROUP “ HWH
System structure suggestion Kuka

In this section we describe a system for Kuka.




HARMSWENDE GROUP ~ Inverter enclosures

® Clean front panel design.

® Air cooled GeniusMFI408 or GeniusHW1408 600
A inverter.

® Air cooled GeniusMFI and GeniusHW1408 water
cooled (outside panel).

® Multi Contact plugs for mains supply/power out.
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® 600 A max output current

® 400 to 480V (50/60 Hz) mains supply.
® \ery compact power unit.

® Forced air cooling.

® Full Genius Professional function package.

® Status LCD display in front panel.
Messages, load, IP address, firmware version

® Typical usage for spot weld applications.
® Runs also in warmer environments up toca. 120 F

® Can be operated with GeniusHW!I in one network.
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® 600 to 3500 A max output current.

® 400 /480 V (50/60 Hz) mains supply.
Two different models 400 and 480 V version

® Forced air and water cooling.

® Full Genius Professional function package.

® Status LCD display in front panel.
Messages, load, IP address, firmware version

® Typical usage for spot, projection and heavy duty weld applications.
® Master-Slave configuration available.

® Runs also in warmer environments up to ca. 120 F
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® Available as Silver, Gold and Platinum version.

® QOperates from Microsoft Windows XP and up.

e Standard PC/Laptop required or panel PC with full Windows running

® Silver version allows programming and monitoring.

® Gold version extends with database for weld data storage and extended monitoring.

® Platinum version extends the Gold version with server functionality to operate/view
inverters from different line PCs.

® All versions provide a large language pack




HARMS WENDE GROUP  Data flow HWH

Weld gun
] g Inverter . Programming XPegaSUS
— . Message reset
( ‘ : e - e .—.?
Ethernet > ( )4 % | ,
Inspector data ) —
Weld parameters
Messages o o g
& 55
5 ==
= & s
Current, Voltage
*  XPegasus is programming & visualization tool ;
* Database holds all weld data. Can be exported. Z
* If no database required inverter also runs without |
connection to XPegasus.c k=
XPegasus SQL E
database* °




HARMS*WENDE GROUP “_IQR weld cycle HWH

I-I Basic settings -
WMo g IQR start 30 ms Rmax. from 50 ms Curr. reduct. from  99.0 % of R max
g.-.- E‘
Times
E I 140.0 %
Limitations
y
7
Base setting || /
I 1000 % \\\‘
50.0
s A 3 " .- 5
" G
[ ’ \'.
I 200 %
30 ms ] me IQR time ] ms 0 ms

The IQR weld cycle equals the standard cycle — keep it simple for the user.
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Joining of steel
g materials with IOR
Y _ smart adaptive
feedback joining
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What are the challenges of joining steel?

® Continuously new materials coming giving new demands.
® Any kind of material mixes.
® Process variations from the equipment side.

® Different electrical values lead to challenges.

® Process variations from different coatings.

A
How to address all this in typical 300-400 ms weld time? \V




HARMS*WENDE GROUP “ The idea of IQR HWH

® |QR does logic reactions based on the resistance between the tips.

® |QR does not store any curve in memory rather that treats any spot as
individual.

® |QR operates right from the beginning rather than making many trials
before it operates.

® |QR operates on manual and robot guns equally.
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[
Datei Bearbeiten Ansicht Modul Semozange Anlage Konfiguration Extras Fenster 7

2| = === Lo e L |
Modulauswahl | Schweiparameter  IQR-Parameter |
L ] HU 1= HO
Modulmeldungen Wartung Produktionsibersicht _ Logbuchanzeige Datensicherung Archivstatus Archivanzeige Datei anzeigen
[ Antlagenibersicht = F
_— e von Oberlagerten Kurven HWH
Moduigruppe [Messe
Datum Uhrzeit Zahlerstand | Pre BauteiNr, | Bauteili.0. | Punkibezei... | Punkti. Zengenname | Zangen . | mitd 1
Moduliname | HWH Roboter 1R1  2008-05-20  09:13:21 7 9429.0

Roboter 1R1  2008-05-20  09:13:26 8900.0
Roboter 1R1 20080520 09:13:28

 SPSDevice

20080520 0911419

20080520 09:14:22
20080520 09:14:26

il i 3 =

¥ spannung W strom ¥ widerstand I Leistung
Signale Werkeeuge
2 4

Uberlagerte Kurven
I

muoma s
=4

Raboter IR1

I i |
380 -

Regulation through intelligent reaction on the physical variations of the
material. During welding the natural parameter resistance is used.




10NS

R —intelligent react
Comparison of a 2 and 3 sheet combination

(_'}l

HARMSTWENDE GROUP




HARMS-WENDE GROUP ~© From MFDC to adaptive HWH

i i IGBT
D > Thyristors Capacitors Transformer
C g iif % gﬁ%} I [:
OI ! \
S o \‘:’/
C 2 AAL || |
R Controller Current ‘
Thyristors Capacitors  IGBT Transformer
> AA T :
5 é - = — I
o
C S AAA : .
2 ; | Po-
I é : Current
Q % Controller R T O
< Voltage
R - U=R*1I (—
P =I2*R
Q =I2*R *t
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How does the heat flow?

When current is sent through material it getting hot. Some portion of the heat is used to melt the material up, some is lost due to natural

reasons. The energy in the spot is the surface below the curve.

.

O = 1°Rt

Q:Engery, I:Current ]
R:Resistance, t:itime

Shape

Convqtiq \ /

Current
H‘eat flow * Sheet contact
/ l l \ Resistance
Meltlin
J Shape
Resistance




HARMS ' WENBIOGROUP Ugget HWH

[ Initial phase ] [ Heat increase ] [ Nugget grow ] [ Nugget finish ]

Nugget diameter

Resistance




HARMSWENDE GROUP ~  Upslope method IQR HWH

S 1  Material has begun to melt

S Q= [2*R *t
Q

(%]

(V]

o

@

. . . . >
» Actomic structre increases resistance time (t)

§ A

5 5

O

= Current level for CCR %

8kN ............

» Growing the nugget is finished

 End of welding time
« Begin of the uplope phase (IQR)

Current




HARMSWERBESGROEB EXions (1)

HWH

Early resistance maximum. When does this happen?

Shift of the resistance maximum.
This is automatically detected

~

-

< Distrubances > —

@ Combinations(AHSS) @ Bending (GAP)

3 MIS-ALIGNMENT

o




HARMSIWENDE GROUPrEcess variations (2)

Early resistance maximum. When does this happen?

Ve Ve < Effects >
—_— Weld 1 @ Electrode wear @ Shunt
= \Neld 2 Inverter reaction due to resistance Current
= .%
J I
Current -
A
Resistance The current density describes
R this phenomene of late
t (time) -
maximuimnm.
. N\
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~ Aluminum Mode

Classic AMC
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What are the challenges of joining aluminum?

® Oxide layer non-predictible growth over time.

® Tendency to grain growth lead to rigid joints.

® Explosion like melting

® Sensitivity against particles from electrode material.

® Aggressivity against electrode material (Peltier effect).
® |Low and continuously dropping electrical resistance.

® Soft material compared with i. e. steel.

How to address all this in typical 150 ms weld time?
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What aluminum types are we dealing with?

Ixxx
2XXX
3xxX

4xxx

> 99 % aluminum
Copper

Mangan

Silicium

Magnesium
Magnesium und Silicium

Zinc

70..190 N
190..570 N
100...
170...
100...
100...

220...

mm?2
mm?2

350 N

mm?2

380"/, 2
450N/ >
450N/ >
700N/, 02
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What is nheeded to solve the demand?

® Powerful inverter (typ 1600-2400A)
® \Weld algorithms on the inverter

® Right gun and electrodes (1300 to 1800 Ibf)

® Proper tip-dresser




HARMS WENDE GROUP = MFDC setup HWH

. Capacitors IGBT

> Thyristors Transformer

= ‘

3 AZA =
= LI

S o \‘:’/

Q i

A ] |

en i

Controller Current ‘
Thyristors Capacitors IGBT Transformer

= ||| I

[T 7N

e = = oo
DC 2 I L E I

o : :

g AAl L

2 0 s B

g i : :
CAM = Current !
& % Controller R T O
IQR é U=R *] Voltage

P =I2*R
Q =I2*R *t
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The welding modes — by schedule

o AMC — Aluminum Mode Classic (Aluminum)
Software package to join aluminum material.

® |QR (Steel materials)

Adaptive welding package for steel materials running from mild steel to UHSS (Ultra
High Strength Steel)

® CCR - Secondary Constant Current Regulation
Up to 7 seconds regulated current possible.

Inverter can change between all modes installed by schedule. -> flexible.
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The Tool: MFDC inverter GeniusHWiI

® Flexible configuration through software from factory.
® |ater update possible at customers site.

® Suitable to run CAM and adaptive IQR welding for steel one unit.
® All major field bus systems available as EthernetlIP or Devicenet.

® Available in wide power range from 80 to 600 KVA

(400 A to 3500 A max output current).
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The AMC — welding mode

Conditioning level F_PostH

F_PreH

F_current
iy
3 2
g z
g i 2
= t_upslope : 1I_Alu
: _Alu_WT
I_Cond
t_Cond_TO
"_:ﬁ ‘—— Profile switch —

Aluminium current profile
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What does the CAM?

® Conditioning phase

® Breaking up the oxide layer(s) = Process stabilization

® Upslope

® Helping the gun to handle the expansion of the aluminum = avoidance of material
loss = avoidance of expulsion

® High weld current

® Fast heat input to melt up material = work against resistance drop

® Downslope

® Relax the material = avoidance of cracks in the joint




HARMSWENDE GROUP

What does the weld gun?
® Conditioning phase

® Helps breaking through the oxide.

® Upslope

® Use gun arm spring effect to work against expulsion.

® High weld current

® Transfer energy to the new joint, keep the material between tips

® Downslope

® Avoid grain growth of the material with constant high force

Typical force is as 1500 Ibf and 1800 Ibf (6000 — 8000 N)
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CAM implementation in XPegasus (HMI

g Aluminium-Parameter o) -E- t—l
Program d 1 W T HWH
Program name ALU Module name: 2012_10_17 Date
Aluminium-Parameter -Eﬂ]
m o ] Pre hold time 1000 ms T 500.0 daN  Regulation mode ALU >
95 = pre heat 0.00 KA o et i 300.0  daN  progam s
“» e 0 ms S00.0  daN | Conimesterimechped
e heat time Force after
QJ Q" Heat cqv. time 0 ms : 30 ms
o Force equalization time
b 2 Condition. current 1500 kA Shift set value to carlier Rl values
w sm s @it () 100 ms Conditioning time: o
l—© - (ConditionHlevel 85 muChm St
5 a3 o m ® o
'-s N O Upslope time. 0 ms 30 s
o ()} 3500 kA 2
® =5 ' See progam
= — —300
(D m Main current time 140 ms 520 p g E
= [y
Q—l E Re-cooling time 0 ms 15 . . 1 -
c 10} ming in rcal-
Post heat current 0.00 kA
—_— B : - 100
('D Post heat time 0 ms b .
—_ . 11 .
s Post heat downsl. time 0 = T LB == ] T T [ T 0
| | V 0 200 400 500 800 1000 1200 1400 1600
crq Post hold time. 300 ms Zeit/ms

Show main times only

Close Help

v 0K
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Electrode geometry

For aluminum  For steel

* Small concave shape prevents electrodes

to penetrate sheets. ‘ i /

* Penetration is related to the soft material

and high current. Undressed caps
* Electrode material: Cu — Cr- Zr and
electrodes with aluminum alloy.
Small concave shape High concave shape

» Usage of a ball nose cap (steel) for
aluminum will punch through.
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Electrode forces related to its shape

DIN ISO 5821 Seite 3

TypC
|- S
.
TypF
£ 1
as ';I —
| —— y

dy dy dy') I I
nt1 x 8'5

Rz

Elektroden-
kraft
FI"& X 2)
kN
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References (examples)

® CAM: Audi, Hyundai, Mercedes (Voestalpine in USA, China, South Africa
and China), VW, ABB, Tesla, IQR: VW Global, Hyundai, Kia, Audi, Skoda,
Gestamp, Magna Europe, Ford Motors Europe, Camaco NE

* Industrial: Stihl USA, Magneti Marelli USA, Miele, Continental, TRW,
Autoliv, Takata, ZF (shock absorbers)

e Tiers: Tower USA, Magna Europe, Kirchhoff, Gestamp,Voestapline White
GA and Birmingham AL, Ajin USA, Sungwoo Hitech USA/Korea, PWO
Canada, (Sungwoo Hitech USA), Gedia USA




