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Cost derivatives 
These are used for identifying those production-related developmental measures having 
the strongest effects on the costs of different parts. See Manufacturing-economic simula-
tion.  

D 
Deep-drawing tools 
See Forming technologies and Acoustic emission 
 
Deterministic production development 
This is synonymous with goal-oriented production development.  See also Manufacturing 
systems.    
 
Development of cutting tools  
This is one of the specialties of the Department, where both modeling and theories per-
taining to methods for testing cutting tools have been developed over a long period of 
time. In connection with this, methods of optimizing the microgeometry of cutting tools 
with regard to damping  and stability, cutting-edge strength during processing, and bal-
ance between toughness and wear resistance have been studied, along with similar mat-
ters relating to other types of tooling processes, such as shearing, for example.      

  
 
Disturbance analysis  
See Downtime analysis. 
 
Disturbance index and disturbance distribution 
These are cutting-process concepts introduced at the Department for designating the 
number of disturbances of the cutting process that occur over a given distance that the 
cutting process covers and how these are distributed. The disturbance index multiplied by 
cutting speed yields the disturbance frequency. The inverted value of the disturbance in-
dex for segment formation is equal to the segment-formation distance.  
 
Downtime analysis 
This is a part of systematic production analysis (SPA), one concerned primarily with in-
vestigating the causes of downtimes, planned and unplanned ones usually being distin-
guished. Each of the factor groups A-H is associated, in a production performance matrix 
(PPM), with the corresponding downtime type. Data on downtimes enables the downtime 
ratio qs for a given time period to be computed.   
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Dynamic cutting forces 
The processing forces that cutting processes involve are often of dynamic character. This 
is linked with variations in energy transformation during chip generation (segmentation). 
It is usually only the static cutting forces that are reported. In order to describe the maxi-
mal cutting forces that develop and the forces acting on the cutting edge, measurement of 
the dynamic cutting forces that are present is needed. Measuring these in a reasonably 
correct manner requires that the force sensor have an eigenfrequency higher than the cut-
ting-force frequency. The cutting-force sensor thus needs to be as stiff as possible (see 
Measurement technologies). The Department has long experience in the development and 
use of cutting-force sensors.  
 

 

E 
Electromagnetic forming 
Certain pre-studies in this area have been carried out. A laboratory platform is in the pro-
cess of being developed.  
 
Environmental and recycling technology 
See Recycling technology. 
 

F 
Factor groups 
The factors which affect the result parameters in a cutting process or in a production line 
can be divided into groups A-H. Group A is “Cutting tools and cutting-tool systems”, 
Group B “Blanks and workpieces”, Group C “Processes”, Group D “Personnel and or-
ganization, including external logistics”, Group E “Wear and maintenance”, Group F 
“Special factors”, Group G “Peripheral equipment”, and Group H “Unknown factors”. 
These factor groups are employed, together with the different result parameters, for sys-
tematizing the causal relationships by means of a systematic production analysis (SPA). 
The SPA approach presently employed at the Department has been developed here suc-
cessively. 
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Forming simulation  
A project is being conducted within this area. See Forming technologies.  
 
Forming technologies 
This represents one of the major areas of research in the Department. A modularized 
deep-drawing tool has been constructed, in collaboration with partners, within of one of 
the Department’s projects.  The tool is being used to demonstrate a variety of new tech-
nologies, such as integrative inductive heating, and monitoring of acoustic emissions, 
forces and surface-contact relationships. Beam-shaped parts of differing complexity can 
also be manufactured by this highly flexible tool. The types of parts produced can be se-
lected so as to provide the basis for calibrations and for comparisons with the results of 
forming simulations. The tool also enables springback, fold and crack formation, as well 
as retraction to be studied. In addition, varying the stamp and die radii employed allows 
the formability of different materials to be assessed. These matters are dealt with in the 
Manufacturing methods course (7.5 points). Two doctoral dissertations within the area 
have been presented.  



 

www.iprod.lth.se 

 

9

  
 
 
 
Functional materials 
See Magnetic materials. 
  
 

G 
   
GMT 
Glassfiber-reinforced thermoplast, GMT, is a material frequently used in constructing 
vehicles, allowing the weight of the vehicles and the number of parts needed to be kept at 
a minimum. Constructing the body of a vehicle of hot-pressed GMT makes it possible for 
a variety of functions to be performed by a given part of the vehicle body, to a greater 
extent than would be possible with use of other conventional body-plate types.  Research 
has been carried out aimed at determining the optimal process data regarding pressure, 
temperature, holding times and form needed to produce the most desirable component 
characteristics. A doctoral dissertation in this area has been presented.          
 
Grinding 
Research is being conducted within the area of vibration-assisted grinding, which in-
volves use of a magnetostrictively-based actuator for controlling a pattern created on a 
surface that is being processed. A prototype version of equipment designed to control the 
position of a workpiece on a plane in real time with a frequency of 2-3 kHz has been de-
veloped. The equipment is general in character in the sense that it can be used in a variety 
of different “dynamic applications”.       
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manufacture of magnetic flux conductors that are based primarily on iron-powder com-
posites (SMC) is being carried on within the Department. See also Powder technologies.   
 
Magnetic forming 
See Electromagnetic forming 
 
Magnetostrictive materials 
Material of this type belongs to the Functional material group. A magnetostrictive mate-
rial increases in length when placed in a magnetic field. This increase in length, or 
striction, usually occurs without a loss of any sort, and generally takes place immediately. 
In contrast, eddy-current losses can occur in connection with the magnetization of rough-
surfaced bodies, often ones that are rod-shaped. Magnetostrictive effects are reversible, 
their reflecting changes that take place at an atomic level in the energy balance between 
magnetic and mechanical energy. Even at room temperature, highly magnetostrictive ma-
terials, as their name implies, display a rather high degree of magnetostriction, a property 
based on the iron, terbium and in some cases dysprosium that they contain. Intermetallic 
material of this type is named Terfenol. Magnetostrictive material is usually produced in 
an actuator, the material in question being placed in a magnetic field there; for further 
details, see Actuators. A wide range of research concerned with the implementation of 
magnetostrictive materials and the function they can play in workshop applications has 
been conducted at the Department. Examples of their application include their use for 
controlling tool movements, in friction welding (ultrasound welding), in active vibration 
damping, in vibration assistance in processes such as powder compaction and plastic 
forming that involve considerable friction, in vibration-assisted casting and wetting (see 
VibroCast), in structural excitation, and in sensor applications of various types. A magne-
tostrictive composite based on Terfenol (GMPC), one that has very positive high-
frequency characteristics, has been developed at the Department. It is being used primari-
ly in connection with ultrasound. A doctoral dissertation in this area has been presented. 
Magnetostrictively-based actuators have also been used in a large number of studies at 
the Department. For further information, see Actuators.  
   
Manufacturing Economics  
This area, which can be seen as being a part of the broader area of production economics, 
deals primarily with costs linked directly with the processing of a product or part, which 
do not include certain costs for the manufacturing company as a whole. Manufacturing-
economic models describe the effects of different factors on the part or product costs that 
accrue, such as rejection rates, downtime rates, cycle times and slowdowns, setup times, 
wage and salary costs, degree of utilization, and the like. Manufacturing-economic mod-
els are given a high priority within research at the Department concerned with manufac-
turing systems.     
 
Manufacturing Economic Simulation, MES 
The costs of a part can be simulated for a variety of different production-related scenari-
os, making use both of existing data and of a relevant manufacturing-economic model. 
This allows the cost effects of different directions that production development can take 
to be evaluated. A manufacturing-economic simulation, MES, can provide an answer to 
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Any such system consists of the methods and equipment, as well as the associated per-
sonnel and organizational entities, involved in manufacturing of some particular type 
within a manufacturing organization. A manufacturing system can also be centered on the 
use of some particular machine, or of some particular production line. One or more man-
ufacturing systems in which storage and logistics functions are included can in turn rep-
resent a production system. Research on manufacturing systems concerned in particular 
with systematic production analysis and manufacturing-economic simulation represents a 
major area of research within the Department. It is directed in part at the effects of differ-
ent technical and organizational changes on manufacturing costs and on competitiveness 
of the product and of the organization. It also deals with questions of whether a manufac-
turer should let its manufacturing, or some of it, be carried out in a country in which 
wages are lower (outsourcing). This is taken up in particular in the course Manufacturing 
systems (7.5 points) and in a corresponding course at the doctoral level held on a national 
basis.  
 
Material analysis 
A method for assessing the extent to which an austenite-martensite transformation has 
occurred in connection with plastic deformation has been developed at the Department. 
The amounts of deformation-martensite present can also be analyzed in real time. The 
method for doing this involves measurement of the frequency-dependent magnetic char-

acteristics of the material.   
 
Material technology 
See Applied material technology. 
 
Measurement technologies  
Research in this area at the Department is concerned largely with the measurement of 
process variables that apply to the manufacturing process, such as cutting forces, torque 
and temperature, and also measurement of the magnetic properties of the materials in-
volved. Considerable work has been devoted to the development of sensors for measuring 
dynamic cutting forces. The advanced measurement technologies used have served as a 
basis for describing and modeling the dynamic load relationships and the accompanying 
transient stresses present during intermittent cutting processes. This enables theories con-
cerning segment formation, for example, to be formulated and tested, variation indices 
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ting forces acting on each of the edges of the milling cutter. A doctoral dissertation within 
this area has been presented.   
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MMC 
See VibroCast and Composite materials. 
 
Mode locking in cutting processes 
The dynamic movements of a cutting edge can both be partly controlled and be limited in 
a particular direction by its geometric form. How the edge behaves is related in part to the 
deformation damping that occurs during various portions of the vibration cycle. The ex-
tent of the vibration damping is strongly affected by the geometry of the cutting edge, the 
segmentation behavior of the work material, the cutting data selected, and the give (or the 
stiffness) of the system.    
 
Monitoring 
The Department has conducted research in this area for a long period of time, particularly 
in connection with cutting processes. Various studies in this area involving welding have 
also been carried out. A doctoral dissertation within the area has been presented.   
 

N 
NC 
No specific research in this area is being conducted, although a considerable part of the 
Department’s research on cutting processes is clearly relevant to the control of machining 
tools. The area is dealt with in many courses that the Department offers.  
 
Non-round turning   
Research in this area has also been conducted at the Department, concerned in particular 
with controlling of the position of the cutting tool in the radial direction, with the inten-
tion of compensating for elastic deformations caused by the processing and attachment 
forces involved, primarily in connection with attachments to rotating work holders 
(chucks) in turning. A doctoral dissertation and a licentiate thesis in the area have been 
presented.  
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Q 
Quality technology  
This is closely connected with the development, management and analysis of a manufac-
turing system. Questions of quality and maintenance are important in systematic produc-
tion analysis (SPA). The Manufacturing systems course (7.5 points) deals in part with 
quality technology.  

P 
Pendulum hammer 
These have been employed for providing well-defined cutting processes in research con-
ducted here. The initial studies involving pendulum hammers (1983) concerned the rela-
tionship between dynamic cutting forces and the surface typography generated.   

 
 
Powder technology 
Research here concerns primarily the forming of soft magnetic powder material (SMC) 
and giving parts produced by it the characteristics desired. Material of this type is used 
for directing a magnetic field in a manner that results in a minimal loss of energy. It can 
be used, for example, in equipment for induction heating, in linear motors and actuators, 
and in sensors and inductors.     
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See Magnetic materials. 
 
Solid modeling 
This is used in a research context for generating models, such as for FE-analysis. Model-
ing of this sort is also taken up in the course in CADCAMCAE (7.5 points) that the De-
partment offers. 

 
 

 
Stress diagrams 
These describe the relationship between the highest stress level and the effective stress 
level in a cutting tool. This, in turn, can be viewed in relation to the load pattern involved. 
A stress diagram can indicate, for example, what cutting-tool characteristics are most ap-
propriate for a given application. Consideration of both a stress diagram and a load dia-
gram can be useful in connection with mechanically loaded tools of other types as well. 
Stresses of thermal origin can be dealt with in a corresponding way.  
 
Surface roughness measurement 
An apparatus for surface roughness measurement in 3 dimensions was developed very 
early at the Department. The apparatus is portable and is able to measure the typography 
of the surface of a workpiece mounted in a machine tool. It has been used primarily for 
studying cut surfaces after cutting processes have been carried out. The apparatus has 
been highly useful in connection with the formulation of a theory concerning the func-
tioning of the microgeometry of a cutting edge. Use of this apparatus has been gradually 
replaced by use of apparatus of other kinds that has become available commercially.  

 
 
Sustainable development 
See Recycling technologies. 
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The processing of work materials leads to continual tool wear. Research regarding it is 
concerned with modeling, measuring, assessing and explaining such wear, as a step in 
efforts to bring about improvements in the tools involved and in their use. Studies of dif-
ferent types of tool wear that have been carried out at the Department include studies of 
cutting processes, plastic forming, shearing and granulation machining.   
 
Welding 
Earlier, this was one of the major areas of research within the Department. A part of this 
research concerned the weldability of particularly strong types of steel. The Department 
has also had considerable experience in regard to the welding of grey cast iron. The weld-
ing research conducted has followed to a considerable extent developments that have oc-
curred within the Swedish wharf industry. Matters of automation in connection with 
welding have been taken up in recent years in particular. The Department also has re-
search experience concerning metallographic aspects of welding.  A total of 5 doctoral 
dissertations pertaining to welding have been presented.    

 


