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ARNOLD is one of the worldwide leading manufacturers of burners, tools and 
machines as well as ready-to-use systems for customers in the area of photo-
voltaic, glass and quartz glass processing, fi bre-op  c and the automo  ve pro-
duc  on.

Company profi le:

 Founded 1950
  Head offi  ce in Weilburg /
 Germany
  Approx. 200 employees
  Cer  fi ed according to 
 DIN ISO 9001

Photovoltaic
Our core competence in photovoltaics is the mechanic cu   ng and grinding / 
polishing of poly, mono and mul   crystalline silicon ingots and blocks. Arnold 
off ers innova  ve, stand alone machines, as well as machines developed accor-
ding to your individual requirements and produc  on specifi ca  ons, such as 
complete processing centres and custom-tailored systems with integra  on of 
all required produc  on processes and an intelligent produc  on monitoring and 
control system.

Automa  on
For more than 30 years we have been opera  ng as partner of the automo  ve 
industry and its suppliers in the automa  on of produc  on processes. Our mis-
sion is a long-term and prosperous partnership with sa  sfi ed customers, due to 
innova  ve and future-orientated know-how. Our team of automa  on techno-
logy specialists will plan and produce your customized system solu  on, for in-
stance in the assembly automa  on for automo  ve engines, axle and drive sys-
tem components,  in the assembly of cable looms or in the foundry automa  on.     

Further business segments of the Arnold Gruppe:
 Glass / Quartz glass processing machines and systems
 ased on our tradi  onal values and experience regarding the thermal and 

mechanical processing of glass and our ability to develop highly-engineered 
produc  on lines and systems.

 Fibre op  c machines and systems
 Arnold can off er you a wide range of machines for the prepara  on and joi-

ning of the pre-forms and ingots, horizontal stretching banks and ver  cal 
sleeving- / jacke  ng-machines, as well as MCVC- and plasma machines

 Burners and tools
 Based on more than 50 years of experience to engineer and built high-end 

gas-burners for thermal glass processing. Our wide range of standardized and 
customized products may be used by ambi  ous glass ar  sts and professional 
glass blower as well as being integrated into our automa  c glass processing 
machines up to hea  ng capaci  es of more than 230 kW. 

  surface grinding
  edge grinding (45° chamfer)
  edge grinding (round)
 
 
  contour grinding

  cropping
  squaring

 
 fully automated centres
 cleaning and drying of 

   work pieces
 
 automated commissioning 

   of work pieces

 cropping

Automa�on Machinery Process

We build machines & equipment to customer requirements!

Arnold scope of delivery



72|860
SURFACE GRINDING 
MACHINE

The 72/860 is suitable for grinding of the lateral surfaces of squared mono- and 
mul   crystalline silicon work pieces in the format 125 x 125 mm and 156 x 156 
mm, with four parallelly arranged grinding aggregates (2x pre- and 2x fi ne grin-
ding). 

Work piece lengths of 180 up to 1000 mm can be processed.

The fully automa  c machine excels by following advantages:

 highly fl exible machine concept for mono & mul   Si
 fully automa  c machine concept
 adap  ve Grinding Process Control
 automa  c change of work piece format (125/156)
 equipped with two loading zones for manual and fully automa  c loading, for 

instance with the  help of an industrial robot
 geometric correc  on by parallel arrangement of grinding aggregates
 very high repeatability
 fully automa  c pneuma  c clamping and centering of work piece
 squared ingot/brick can be processed without prepara  on
 automa  c wheel correc  on 
 high process stability
 high machine availability  97% acc. to SEMI E10
 automa  c adjustment of grinding tools with block detec  on for op  mized 

cycle  me by using high-resolu  on measuring systems
 detec  on and evalua  on of the work piece specifi c quality data a  er grin-

ding, for instance geometric measures, angularity etc.
 high throughput, even when a high removal is achieved by using 4 grinding 

disks and separate pre- and fi ne grinding processes

Further informa  on is available on our homepage or your ARNOLD contact person.



72|852
CHAMFER GRINDING MACHINE

The machine is suitable for chamfering of squared mono- or mul   crystalline 
silicon work pieces in the format of 125 x 125 mm and 156 x 156 mm with two 
parallelly arranged grinding aggregates (2x combined pre- and fi ne grinding).

Work piece lengths of 180 up to 1000 mm can be processed.

The fully automa  c machine excels by following advantages:

 edge grinding of chamfers 45°
 fully automa  c machine concept
 adap  ve Grinding Process Control
 fully automa  c pneuma  c clamping and centring of work piece
 automa  c edge detec  on and adjustment of grinding tools with block length 

detec  on for op  mized cycle  me by using high-resolu  on measuring sys-
tems

 equipped with two loading areas for manual and fully automa  c loading, for 
instance via industrial robot 

 detec  on and evalua  on of work piece specifi c quality data a  er grinding, 
for instance size of chamfer, chippings and unground chamfer sec  ons

 automa  c wheel correc  on 
 high process stability
 high machine availability  97% acc. to SEMI E10
 high throughput even when a high removal is achieved by using 2 combined 

pre- and fi ne grinding wheels

Further informa  on is available on our homepage or your ARNOLD contact person.



72|855
COMBINED SURFACE & 
CHAMFER GRINDING 
MACHINE

The 72/855 is suitable for grinding of the lateral surfaces of squared mono- and 
mul   crystalline silicon work pieces in the format 125 x 125 mm and 156 x 156 
mm, with four parallelly arranged grinding aggregates (2x pre- and 2x fi ne grin-
ding). 

Work piece lengths of 180 up to 500 mm can be processed.

The fully automa  c machine excels by following advantages:

 highly fl exible machine concept for mono & mul   Si
 fully automa  c machine concept
 adap  ve Grinding Process Control
 automa  c change of work piece format (125/156)
 equipped with two loading zones for manual and fully automa  c loading, for 

instance with the  help of an industrial robot
 geometric correc  on by parallel arrangement of grinding aggregates
 very high repeatability
 fully automa  c pneuma  c clamping and centering of work piece
 squared ingot/brick can be processed without prepara  on
 automa  c wheel correc  on 
 high process stability
 high machine availability  97% acc. to SEMI E10
 automa  c adjustment of grinding tools with block detec  on for op  mized 

cycle  me by using high-resolu  on measuring systems
 detec  on and evalua  on of the work piece specifi c quality data a  er grin-

ding, for instance geometric measures, angularity etc.
 high throughput, even when a high removal is achieved by using 4 grinding 

disks and separate pre- and fi ne grinding processes

Further informa  on is available on our homepage or your ARNOLD contact person.



72|865
COMBINED SURFACE &  
CHAMFER GRINDING 
MACHINE

FOR HIGHEST GRINDING QUALITY & 
THROUGHPUT REQUIREMENTS:

The machine is suitable for grinding lateral surfaces and chamfering squared 
mul   crystalline silicon work pieces in the format 125 x 125 mm and 156 x 156 
mm, with four parallelly arranged grinding aggregates (2x pre- and 2x fi ne grin-
ding). Work piece lengths of 180 up to 550 mm can be processed.

The fully automa  c machine excels by following advantages:

 automa  c change of format (125/156)
 fully automa  c machine concept
 adap  ve Grinding Process Control
 pneuma  c clamping and centering of work piece
 equipped with two loading zones for manual and fully automa  c loading, for 

instance with the help of an industrial robot

 automa  c wheel correc  on 
 high throughput, even when a high removal is achieved by using 4 grinding 

disks and separate pre- and fi ne grinding process
 geometric correc  on by parallel arrangement of grinding aggregates
 high process stability
 high machine availability  97% acc. to SEMI E10
 detec  on and evalua  on of the work piece specifi c quality data a  er grin-

ding, for instance geometric measures, angularity etc.
 high maintainability - minimisa  on of maintenance points, reduc  on of 

maintenance intervals as well as accessibility of all maintenance points from 
the outside, even when integrated into automated machine centers

 The machine center unit with the grinding spindles a  ached is fi lled with 
concrete for highest rigidity and vibra  on damping. 

Benefi ts compared to other surface and chamfer grinding machines:
 more than 20% higher troughput
 higher process stability and accuracy

Further informa  on is available on our homepage or your ARNOLD contact person.



72|856
CHAMFER & ROUND GRINDING MACHINE

This machine is suitable for chamfer and round grinding of squared mono-crys-
talline silicon work pieces in the format of 125 x 125 mm and 156 x 156 mm, with 
three grinding aggregates (2x pre-, 1x fi ne grinding) and one addi  onal grinding 
aggregate for OD grinding. 

Work piece lengths of 180 up to 1000 mm can be processed.

The fully automa  c machine excels by following advantages:

 edge grinding of fl at (45°) and round chamfers
 fully automa  c machine concept
 adap  ve Grinding Process Control
 unique, pneuma  c clamping and centring of the work pieces, even in case of 

a rectangular brick shape
 the squared ingots can be processed without prepara  on (for instance glu-

eing of centering or clamping pieces)
 automa  c edge detec  on and adjustment of grinding tools with ingot length 

detec  on, for an op  mized cycle  me, by using high-resolu  on measure-
ment systems

 detec  on and evalua  on of the work piece specifi c quality data a  er grin-
ding, for instance chamfer size, chipping and unground chamfer sec  ons

 automa  c wheel correc  on 
 high process stability
 high machine availability 97% acc. to SEMI E10
 equipped with two loading zones for manual and fully automa  c loading, for 

instance with the help of an industrial robot
 high throughput, even when a high removal of silicon is achieved by using 

4 grinding wheels with a separate pre-, fi ne- and fi nish grinding process

Further informa  on is available on our homepage or your ARNOLD contact person.



72|360
OD CROPPING MACHINE

This machine is suitable for cu   ng squared mul   and mono crystalline silicon 
work pieces with a length of 50 up to 550 mm. The shortest cut off  length is 
10 mm. 

 equipped for manual and fully automa  c loading, for instance with help of an 
industrial robot

 thin blade water hydraulic guidance for thin diamond cu   ng discs  kerf 
loss < 1.7 mm

 compact design
 very low tool costs  wheel life  me between 12.000 and 15.000 cuts
 high process stability
 low investment costs
 high machine availability  97% acc. to SEMI E10
 cu   ng force control for an op  mized cu   ng process and to avoid tool dama-

ges caused by SiC-inclusions
 cut off  less than 10mm with vacuum chuck possible

Further informa  on is available on our homepage or your ARNOLD contact person.

Diamatbelagbreite <= 1,5 mm 



This machine is suitable for cu   ng squared and as grown mono crystalline sili-
con work pieces with a length of 1.200 up to 3.000 mm. The Maximal diameter 
of ingot is 230 mm, the cut off  length is between 200 mm up to 1020mm. 

  equipped for fully automa  c cropping process of complete ingot that means,
 automa  c feed in of ingot, posi  oning and cu   ng of top/tail, slug(s) and 

segments and unloading without manual interference.
  thin blade water hydraulic guidance for thin diamond cu   ng discs  

kerf loss < 1.7 mm
  compact design
  high machine availability  97% acc. to SEMI E10
  very low tool costs  wheel life  me between 12.000 and 15.000 cuts
  high process stability
  low investment costs
  cu   ng force control for an op  mized cu   ng process and to avoid tool damages
  Integrated vacuum chuck for top/tail and slug cut.

Further informa  on is available on our homepage or your ARNOLD contact person.

72|454
OD CROPPING MACHINE



72|476
SQUARING SAW

With two parallelly arranged diamond precision cu   ng discs. Machine is 
suitable for squaring mono crystalline ingots with of work piece diameter of 
150 - 230 mm (wafer format 125 x 125 mm or 156 x 156 mm). Segment lengths 
of 200 – 2500 mm can be processed. With water hydraulic guidance for thin 
diamond cu   ng discs as well as cu   ng force and automa  c feed control

  equipped for manual and fully automa  c loading, for instance with help of an 
industrial robot

  high fl exible machine concept
  fl exible and easy processing of diff erent ingot and segment lengths and dia-

meters
  low investment costs
  high process stability
  high machine availability  97% acc. to SEMI E10
  low tool costs è high life  me of cu   ng discs
  thin blade water hydraulic guidance for thin diamond cu   ng discs   dia-

mond layer  thickness  < 2.0 mm
  cu   ng force control for an op  mized cu   ng process
  ingots as grown can be processed without prepara  on

Further informa  on is available on our homepage or your ARNOLD contact person.



ARNOLD  
       GLUEING 
  CENTER

OUR AMBITION IS: THE PERFECT LINE



Exact glueing of bricks on the wire-saw beam as pre-stage to subsequent wafer 
processing is of high signifi cance. High yield at wafer cu   ng can only be achieved 
through a con  nuous repeatable and stable adhesive joint. Nowadays s  ll about 
90% of glueing work in industry is s  ll carried out manually and is therefore, to a 
great extent, dependant to the machine operator.

Reduc  on of Costs by Process Automa  on and Yield Op  miza  on
ARNOLD off ers a complete produc  on line of automated glueing systems tailored 
to your requirements. Regardless whether it is your goal just to automate the adhe-
sive applica  on process or whether you seek handling of the en  re process star  ng 
from cleaning of the brick also covering glueing up to assembling of brick pieces: We 
provide an adequate solu  on to you.  It is up to your choice to decide for integra  on 
of the glueing sta  on into our automated brick processing line (in-line-system) or 
for a stand-alone system – opera  ng independently from the prior mechanic brick 
processing. Your advantage: Automated adhesive applica  on leads to substan  al 
reduc  on of processing costs resul  ng in a surplus of yield  up to 3 %. 

Our Ambi  on is: The Perfect Line
System components of high quality in com-
bina  on with op  mized adapta  on are the 
basis of a stable produc  on process. The do-
sing system, a volumetric dosing unit working 
on the principle of endless-screw as well as 
adhesive applica  on and brick handling via 
industrial robot are common standard for all 
system op  ons. 
 

Your Advantages: 
  extremely low material irrita  on by dosing – no shearing of adhesive
  high precision dosing system reduces adhesive consump  on
  con  nuous monitoring of all necessary process parameters (e.g. dosing pressu-

re, applica  on volume) for con  nuous quality control
  exact posi  oning of bricks and glass plates via robot

Compared to manual dosing this enables a reduc  on of adhesive of about 50%. 
Our AEPS – ARNOLD Easy Panel System - is a unique so  ware tool to confi gurate 
applica  on of adhesive beadings in a completely free and individual manner – ir-
respec  ve of any programming knowledge. In addi  on ARPAT – the ARNOLD Re-
mote Produc  on Analysis Tool –  collects, visualizes and analyses produc  on and 
process data in real  me. Thus any process related produc  on parameter will be at 
your disposal and even the operator is able to op  mize his work systema  cally and 
con  nuously in the so-called „close loop process “leading to further reduc  on of 
produc  on costs and moving you ahead in compe   veness.

Arnold Automa  on Technology: Experience for Profi tability
As automa  on experts for automobile and photovoltaic business ARNOLD has been 
a reliable partner in industry for over 20 years now. Thanks to the exper  se in intel-
ligent monitoring and process control systems ARNOLD is in a posi  on to op  mize 
the en  re wafer produc  on process in a step spanning manner. With respect to 
the adhesive process e.g. an intelligent choice and posi  oning of the cropped brick 
pieces - produced in the prior process step - on the wire saw beam is the basis for 
op  mized u  lisa  on of wafer saws in the subsequent wafer cu   ng process. 



AUTOMATION
                                              

Grid Parity through Automa  on
Effi  cient wafer produc  on already starts within the brick manufacturing pro-
cess. Automated manufacturing processes are the basis for reproducible pro-
duc  on quality, a high produc  on volume as well as reduc  on of material losses 
and is as consequence the main driver to reduce produc  on costs.  
ARNOLD is the leading manufacturer of automated produc  on systems for pro-
cessing mono and mul   crystalline silicon bricks. Flexible and intelligent manu-
facturing centres for fully automated brick produc  on are counted among the 
core competences. 

ARNOLD off ers a modular system concept of process machines and manufactu-
ring automa  on – everything from one source:

  grinding and cu   ng machines with fully automated  manufacturing processes 
and outstanding process stability 

  robot-based handling systems for automa  c loading and unloading of the process 
machines 

  robo  c brick glueing systems including fully automated assembly of silicon 
bricks on wire saw beams

  conveyor systems for automated brick transporta  on to the individual machi-
ne centres 

  100% quality monitoring of all bricks produced for con  nuous recording of 
brick geometry, SiC-inclusions as well as carrier-life  me 

  intelligent process supervisory control for a precise acquisi  on  and analysis of 
produc  on and quality related data. 

Assure your compe   ve ability by integrated automa  on solu  ons made by AR-
NOLD. You will benefi t from the following advantages:    

  signifi cant improvement of material balance (= yield) in produc  on process by 
 - smooth handling of silicon bricks via robot systems – reduced handling losses
 - individual and accurate brick posi  oning within the cropping saw – based on 

brick quality data measurements - to cut out defec  ve brick zones for recyc-
ling purposes

 - reduc  on of wafer breakage within the wire saw due to reproducible glueing 
process 

  addi  onal cost savings can be achieved by
 - considerable reduc  on of labour costs
 - miniumum 50% savings of adhesive material
 - op  mal machine u  liza  on during a con  nuous 24 hour opera  on 

  possibility for a self-driven and con  nuous op  miza  on of the produc  on pro-
cess by means of systema  c process- and quality data analysis tools  



The ARNOLD customers trust in competence and 20 years of experience in auto-
mated process solu  ons for brick manufacturing.

PROCESS CONTROL
The ARNOLD central computer system is specialized in coordina  ng all pro-
duc  on clusters in block processing centres. The advantage is that all available 
measuring informa  on (for instance life  me, SiC-inclusions, block geometry) will 
be evaluated directly in the produc  on centre, so an an  cipatory, loss-op  mized 
cut planning during cropping is possible.

Furthermore it is possible to collect and evaluate construc  on-part specifi c data 
from pre-located and downstream produc  on systems, in order to op  mize the 
whole process. Addi  onally the central computer includes so  ware tools for fo-
resighted maintenance and service planning.

The central computer system consists of a SQL-organized data base as well as 
an HMI-server system for data input and output, as well as visualiza  on of plant 
and opera  ng condi  ons according to SEMI E10 standard. An appealing graphical 

user interface enables an intui  ve naviga  -
on through the produc  on cluster along the 
material fl ow.

Search func  ons enable the component-
specifi c tracing of measuring-, process- and 
produc  on data during the whole process. 
A visualiza  on of produc  on informa  on is 
possible on plant level but also on remote 
PCs in offi  ce surroundings, so one can for 
instance analyse the informa  on on techno-
logical and planning level.

Naturally a central linking of the individual 
produc  on clusters/machines with the MES/
ERP systems via standardized SECS/GEM, 
XML, OPC or other interfaces is possible. It is 
an advantage that a complete func  onality 
of the processing centre is possible, without 
a MES-connec  on, including the securing of 
all produc  on- and process data.





The unique ARNOLD-Remote-Produk  on-Analysis-Tool „ARPAT“ for trans-
parent produc  on processes and for a constant improvement of produc  on 
quality and cost effi  ciency - achievable by the so-called „Closed Loop Process-
Op  miza  on”.

Data recording is star  ng again with the modifi ed produc  on and process re-
cipes. Thus closing the loop of con  nuous process op  miza  on. This systema  c 
approach cons  tutes a signifi cant improvement of overall cost effi  ciency. 

ARPAT consists of two main So  ware modules: 
 
1. ARPAT Recorder – Produc  on- and Process-Data collector:
This above men  oned so  ware collects con  nuously all relevant produc  on- and 
process data of each processed work piece, like for instance:
  general customer-specifi c work piece informa  on (i.e. brick-ID) 
  geometric measuring data before the process starts 
  geometric  measuring data a  er the process is fi nished 
  media consump  on values for power, water, compressed air - per processing cycle
  recipe and process parameters 
  posi  ons of axes, cycle  me, auxiliary process  mes
  machine status acc. to SEMI E10

2. ARPAT Professional – Data visualiza  on and analysis:
Provided, that access is authorised to the ARPAT so  ware (i.e. process engineers, 
produc  on management etc.) all recorded data are visualized – graphically and 
in tabular form – on standard PC worksta  ons. They can easily be exported to all 
common fi le formats (Word, Excel, pdf etc.) in order to enable other persons to 
get access to the data and to create customer-specifi c reports or analysis.

Modifi ca  on of process recipes 
Based on the results of the process analysis obtained with ARPAT Professional, 
the process engineer has all relevant informa  on on hand to change the pro-
duc  on parameters in order to examine cause and eff ect of recipe changes to 
produc  on quality and cost effi  ciency in a systema  c approach.  

This later data recording closes the loop process and the op  miza  on course 
starts again. 

Thus ARPAT is an extremely powerful SW-tool compared with conven  onal process 
op  miza  on tools and off ers – simultaneously – an extended MES- func  onality. 

Constant 
process 

op�miza�on

1. ARPAT 
Recorder:

collec�ng of 
produc�on and 

process data

2. ARPAT Professional
    analysis for 

                      produc�on and 
                        process data 

3. Manual / automated 
systema�c modifica�on of 

produc�on parameters 
at the machine



Arnold Semi Conductor
Arnold is machine & equipment producer for semi-conductor poly Si processing 
since 1983. We are specialized for grinding technology, cu   ng technology, dril-
ling technology and automised solu  on.

Grinding applica  ons like for example:
 rod prepara  on for fl oat zone process
 fi lament end processing (groove, cone …)
 OD-grinding to target diameter
 OD-grinding geometric centreline acc. to crystal centreline

Cu   ng applica  ons with Outer Diameter blades (OD) or band saw cu   ng like 
for example:
 U-rod cropping
 Rod cu   ng into fi laments
 Filament cu   ng into specifi ed length

Drilling applica  ons like for example:
 seed produc  on
 rod quality control
 fi lament end processing



Automa  c grinding of cone and groove for prepera  on of poly crystal rod for 
fl oat zone processing.

The machine is suitable for automa  c grinding of cone and croove for prepera-
 on of poly crystal rod for fl ot zone processing. The work piece length of 500 

up to 3000 mm with are maximal diamater from 200mm can be processed. The  
grinding length is between 500 and 1000mm.

 fully automa  c machine concept
 high process stability
 very simple opera  on 
 low cycle  me – very high throughput
 low produc  on tolerances, high surface quality
 high repeatability 
 less machines required, smaller facility area required
 high machine avaibility 97% acc. to SEMI E10

Further informa  on is available on our homepage or your ARNOLD contact person.

NC 559|200
POLY SILICON PROCESSING



Herbert Arnold GmbH & Co.KG
Weilstrasse 6, D-35781 Weilburg, Germany
Fon: +49 (0) 64 71 / 93 94 0
Fax: +49 (0) 64 71 / 20 65
Mail: info@arnold-gruppe.de
www.arnold-gruppe.de


