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CHALLENGES IN THE  
AUTOMOTIVE INDUSTRY

New trend in engine development
 
The automotive industry is experiencing a new trend in the realization of cylinder bore surfaces for internal 
combustion engines. The technical solutions applied to date are being superseded by a thin layer of steel that is 
sprayed on the cylinder surface. This super-thin layer of steel, thermally sprayed onto the cylinder bore surface, 
has excellent thermo-mechanical characteristics, and is wear-resistant and low friction. As a result, it lays solid 
foundations for low-consumption petrol and diesel engines of the future.

Thermal spraying technology
 
The established thermal spraying methods produce layers with some of the same basic physical characteristics. 
However, there are considerable differences in the practical handling procedures, and especially in terms of costs, 
investments and cycle times. 
Due to existing intellectual property laws, certain methods cannot be used for industrial application. 

Cylinder block
 
The requirements for modern petrol and diesel engines mean that cylinder blocks are being placed under increasingly higher 
loads. Stress results from improvements to internal efficiencies and hence from the escalating cylinder peak pressures, 
increased thermo-mechanical stress caused by higher torque and power densities, from the demand for lightweight design 
and from the use of various new aggressive fuels affecting the cylinder bore surfaces.

If we compare the diverse options for manufacturing cylinder blocks and appraise these potentials against today's require- 
ments, we conclude that the requirements are best fulfilled by the aluminum cylinder block. Because the mechanical  
efficiency of a combustion engine is heavily influenced by the friction occurring between piston / piston ring and cylinder 
bore surface, the characteristics of the cylinder bore surface are extremely important.

Cylinder bore surfaces

 
The quality of the cylinder bore surface plays a key role here. Of all embodiments of cylinder bore surfaces – cast-in or 
heat-shrunk gray cast iron liners, as well as surfaces created by exposed silicon (monolithic or heterogeneous with cast-in, 
hypereutectic aluminum-silicon cylinder liners) – only the extremely thin layer of steel applied to the aluminum substrate 
meets all the requirements placed on modern internal combustion engines.

ADVANTAGES OF THERMAL SPRAYING

 
  Reduced engine weight
  High wear resistance
 Good friction characteristics between piston ring and cylinder bore surface
 Potential for high charging levels
 Less blow-by amount
 High resistance to aggressive fuels
 Favorable cost to benefit ratio
 Reduced fuel consumption

Wire method
 
This process involves a steel wire being fused by means of electric current and a plasma gas.  
The fine droplets of melt are sprayed by a transport gas onto the prepared cylinder bore surface at high speed and  
solidify immediately.  
The method is a single-wire process in which the wire is located in the center of a rotating plasma torch. 

ADVANTAGES

 
  Low-cost thermal spraying material
  Simple material flow
 High process reliability, since the thermal spraying material is completely fused

 

Powder method

 
Similar to the wire method, this process involves a powder being fused by means of electric current and a plasma gas. 
Unlike the wire method, a powder conveyor is required here. 
 

ADVANTAGES

 
  Highly flexible thermal spraying material with admixtures, e.g. molybdenum
 Thermal spraying methods with a host of production expertise in the market

GROB THERMAL SPRAYING METHODS
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Market requirements
 
There is an increasing call for the provision of a complete production line for manufacturing cylinder blocks, 
including realizing the cylinder bore surface, by means of thermal spraying. To meet this requirement,  
GROB developed the thermal spraying process. 

GROB performance scope
 
GROB offers extensive support for developing overall processes, taking into account all relevant factors,  
from casting to engine operation. The focus here is on the overall process. The process steps of activation,  
thermal spraying, hard machining and analysis are implemented to realize model blocks and pilot series. 

OVERALL PROCESS OF INTERNAL  
THERMAL SPRAYING… … FOR GROB CYLINDER BLOCKS

CLEANING TEMPERING MEASURINGCHECKING

CASTING
 
 
Even the cylinder block casting process 
has a major impact on successful im-
plementation of the thermal spraying 
process. 

In particular, the cast quality of the  
cylinder bore surface is fundamental  
to all follow-up processes.

ENGINE

The customer is supported in 
developing the process chain 
to the extent that the required 
characteristics of the cylinder bore 
surface are achieved. The GROB 
standard process is referred to 
as the "ignition key solution". 
Special processes which, thanks to 
a precise coordination of micro-
structure, micro-hardness and 
roughness profile, create the best 
possible characteristics on the 
customer's engine in terms of fuel 
consumption and CO2  emissions, 
can also be applied to the  
customer product.

HONING

The final machining step for the 
cylinder bore surface is realized by 
honing tools. The microstructure 
and the micro-hardness of the ther-
mally sprayed layer are developed 
specifically to meet the require-
ments for the tribological characte-
ristics of the cylinder bore surface.

The requisite roughness profile is 
achieved with three honing levels.

CONDITIONING

Cylinder bores need to be conditioned for 
thermal spraying in order to guarantee 
adhesion of the applied coating. 
Greater adhesive strength, shorter cycle 
time, guaranteed reproducibility and the 
costs per part are key arguments for  
conditioning with defined tool edges.
GROB offers a solution based on 
G-modules, which ensures conditioning 
quality by using a tool edge test.
Minimum quantity lubrication or emulsion 
machining are possible. 

THERMAL 
SPRAYING

Thermal spraying as a core techno-
logy along the entire process chain 
is based on decades of experience 
garnered by our cooperation partners. 
 
A GROB propriety development, the 
system itself conforms to our usual 
quality standard.  
Besides optimized flexibility and  
reliability, the specifics of the process 
are also afforded due consideration.  
All newly developed components 
have been optimized for largescale 
series production in extensive tests.

HARD  
MACHINING

Thermal spraying is followed by hard  
machining with geometrically-defined  
tool edges.  
This operation ensures the positional  
accuracy of the cylinder bore and mini- 
mizes the effort required for honing. 

This machining operation involves high 
requirements for the geometry and the 
roughness of the bore, and also for the 
cycle time.
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GROB THERMAL SPRAYING SYSTEM  
IN DETAIL

FEEDING THE THERMAL SPRAYING MATERIAL
 
• Conveying from wire drum or spindle possible
• Ergonomic wire drum change 
• Integrated wire straightening station
• Alternative: Powder conveyor
• Integrated fill level control

GAS MANAGEMENT
 
•  Highly-precise mass flow control of the gases to guarantee process quality
•  Gas sensors in the plant for guaranteed safety 
•  Integrated compressor for compressed air supply without affecting the compressed air system

NOISE PROTECTION CABIN
 
•  Plant noise level ≤ 75 dB(A)
•  Lock for part change

EXTRACTION SYSTEM
 
• High-performance extraction of gases and dusts
• Automatic cleaning of the filter
• Dusts collected in drum or big-bag

AUTOMATION

• Part changer integrated into the plant
• Loading by portal or robot

THERMAL SPRAYING TECHNOLOGY
 
• High-energy plasma torch, gas-cooled
• Optimized machine design for guaranteed long tool life
• Automatic cleaning torch cleaning device
• Automatic monitoring of the plasma and particle beam

G500TS THERMAL SPRAYING SYSTEM
Loading side

Fast part loading from the top and  
front through the work area door

G500TS THERMAL SPRAYING SYSTEM
Maintenance area and vision panel

For optimal accessibility and machining  
monitoring
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 GROB-WERKE Mindelheim, Germany

 GROB SYSTEMS Bluffton, Ohio, USA

 B. GROB DO BRASIL São Paulo, Brazil

 GROB MEXICO Querétaro, Mexico

 GROB MACHINE TOOLS Birmingham, Great Britain
 GROB RUSSLAND Moscow, Russia

 GROB MACHINE TOOLS Hyderabad, India

 GROB KOREA Seoul, South Korea
 GROB MACHINE TOOLS Shanghai, China

 GROB MACHINE TOOLS Beijing, China  GROB MACHINE TOOLS Dalian, China

GROB KOREA Co. Ltd. 
Seoul, SOUTH KOREA
Tel.: +82 31 8041-3130
e-mail: info@kr.grobgroup.com

GROB MACHINE TOOLS 
(BEIJING) Co. Ltd. 
Beijing, P.R. CHINA
Tel.: +86 10 6480-3711
e-mail: beijing@cn.grobgroup.com

GROB MACHINE TOOLS 
(BEIJING) Co. Ltd. 
Shanghai, P.R. CHINA
Tel.: +86 21 3763-3018
e-mail: shanghai@cn.grobgroup.com

GROB MACHINE TOOLS 
INDIA Pvt. Ltd.
Hyderabad, INDIA
Tel.: +91 40 4202-3336
e-mail: info@in.grobgroup.com

GROB RUSSLAND GmbH
Moscow, RUSSIA
Tel.: +7 495 624-0586
e-mail: info@ru.grobgroup.com

GROB MACHINE TOOLS U.K. Ltd.
Birmingham, GREAT BRITAIN
Tel.: +44 121 366-9848
e-mail: info@uk.grobgroup.com

GROB MEXICO S.A. de C.V.
Querétaro, MEXICO
Tel.: +52 442 713-6600
e-mail: info@mx.grobgroup.com

GROB HUNGARIA Kft.
Györ, HUNGARY
e-mail: info@hu.grobgroup.com

GROB-WERKE GmbH & Co. KG
Mindelheim, GERMANY
Tel.: +49 8261 996-0
Fax: +49 8261 996-268
e-mail: info@de.grobgroup.com

B. GROB DO BRASIL S.A.
São Paulo, BRAZIL
Tel.: +55 11 4367-9100
Fax: +55 11 4367-9101
e-mail: info@br.grobgroup.com

GROB SYSTEMS, Inc. 
Bluffton, Ohio, USA
Tel.: +1 419 358-9015
Fax: +1 419 369-3330 
e-mail: info@us.grobgroup.com

GROB MACHINE TOOLS 
(DALIAN) Co. Ltd.
Dalian, P.R. CHINA
Tel.: +86 411 3926-6488
Fax: +86 411 3926-6589
e-mail: dalian@cn.grobgroup.com

GROB HUNGARIA Györ, Hungary

www.grobgroup.com

GROB ITALIA S.r.l.
Turin, ITALY
Tel.: +39 011 3000-420
e-mail: info@it.grobgroup.com

GROB ITALIA Turin, Italy
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