
 

 
  

 

  

OPT

Abstract: This
proces of silic
analyzed as a 
all stages of 
methodology t
based on slicin
Key words: sli
 
1. INTRODU
 

ID slicing 
the most criti
materials. 

To optimi
of this proces
extrapolation, 
presents the fo
• The variab

is very hig
• The nov

unpredicta
Regardless

view of the pro
 
2. THE PRO
 

Slicing w
influenced by
and/or operati
then result the
We also descr
slicing proce
element of a n
changed freel
can be realized
structured data
in which case
structured data
 
3. OPTIMIZ

NETWO
 

The charac
 

Fig. 1. The sys

TIMIZE TH
NETW

PASCU,

s article propo
con wafer with n

grinding proce
this. On the a
to calculate cu
ng power consu
icing, networks,

UCTION  

is an abrasive 
ical operations

ze a technologi
ss must be kno
the future evol

ollowing proble
bility of the solu
gh, and in many
velty and the
able, of the prob
s of the chosen 
oblem. 

OCESS OF SL

ith diamond w
y the: abrasive,
ional variables.
e slicing proces
ribed it in Fig
ss. The optim

normal running 
y even during 
d off-line (outs
a, as well as on
e both unstruct
a (diagnosis sys

ZING BY ME
ORKS 

cteristics of the

stem of the slic

Annals of DA

HE PROCE
WORKS A

, N[icoleta]; D

oses a method 
neural network
ess of both the 
ather hand, thi
utting force dur
umtion. 
, cutting, grind

grinding proce
s in processing

ical system, the
own and discov
lution of this pr

ems: 
utions, to funct

y unlimited case
e character 
blems. 
process, the fir

LICING AS 

wheel, as any a
 slicing machi
. All these inte
ss which are de
. 1.the I/O of 

mized slicing 
in the slicing p
the slicing pr

side the slicing 
n-line (during t
tured data (ada
stems) can be u

EANS OF NE

e slicing machin

ing process 

AAAM for 2010 & 
ISBN 978-3-90

ESS OF SL
AND DETE

DOBRESCU,

to optimize sl
ks. Slicing proce
initiation phase
is paper conta
ring slicing pro

ding, power 

ess. Slicing is o
g of semicond

e previous evol
vered, by mean
rocess. This ac

ion below optim
es; 
often unexpe

rst phase is a co

A SYSTEM

abrasive proces
ine, slicing ma
eract between t
escribed in figu
the „system” o
regime is an

process. As it ca
rocess, optimiz
process), thus u
the slicing proc
aptive systems)

used. 

EURAL 

nes such as:  

Proceedings of the 
01509-73-5, Editor 

Make Harm

LICING OF
ERMINATI

  

, T[iberiu]; S

licing 
ess is 
e and 
ins a 
ocess 

ne of 
ductor 

lution 
ns of 
tivity 

mum, 

ected, 

orrect 

ss, is 
aterial 
them, 
ure 1. 
of the 
nother 
an be 

zation 
using 
cess), 
) and 

 

Fig.
proc
 
cutti
these

P
evol

T
of th

O
com
the s

T
char
char
surfa
 
4. D

D
S

 
A

can 
fragm

W
surfa
syste

Fig. 

21st International D
B. Katalinic, Publis

mony Between Tech

  

F SILICON
ION OF CU

SIMION, I[on

2. The neura
cess 

ing force, therm
e have a major 
Power and kine
lution of the slic
There are two 
he slicing mach
One is based

mponents of a sli
slicing machine
The other poin
racteristics of t
racteristics such
ace and main sh

DETERMINA
DURING SL
SLICING PO

At the level of
distinguish t

mentation and 3
When the grain
ace, it will slid
em, this phenom

3. Chip format

DAAAM Symposiu
shed by DAAAM In

hnology and Nature,

N WAFER 
UTTING F

nel] & DOBR

al network use

mal deformation
influence in the

ematics of the m
cing machine ch
points of view

hines.  
d on the influ
icing machine. 
e.  
nt of view is b
the slicing mac
h as: the wear o
haft vibrations (

ATION OF C
LICING PRO
OWER CONS

f grain, while m
three phases 
3- cutting chips
n is committed
de involving th
menon occuring

tion process 

um, Volume 21, No
nternational, Vienn
, and Your Mind wi

Annals of DA

WITH NE
FORCE 

RE, D[aniel] 

ed for optimizi

n and main shaf
e slicing proces
machine are mo
haracteristics. 

w regarding the

uence of the 
This depends o

based on the in
chine on the s

of diamond whe
(Fig.2.). 

CUTTING FO
OCESS BASE

SUMTION 

material remova
including: 1-

s (Fig. 3.). 
d to cutting on 
he elastic defo
g in the friction 

. 1, ISSN 1726-967
a, Austria, EU, 201
ill Fly Free as a Bir

DAAAM Internationa

URAL 

 
ing the slicing

ft vibrations, all
ss.  
ost important in

 characteristics

structure and
on the design of

nfluence of the
slicing process,
eel, the resulted

ORCE 
ED ON 

al process, one
- friction, 2-

the workpiece
ormation of the

phase. 

 

 

9
0

rd
al

g 

l 

n 

s 

d 
f 

e 
, 
d 

e 
- 

e 
e 



 

 

 
Fig. 4. ID slicing scheme 
 

ܸ- cutting speed is the peripheral cutting edge speed of the 
granules and can be calculated with the help of this 
mathematical formula: 
 
 ܸ ൌ గ··

·ଵ
ሾ݉/ݏሿ (1) 

 
Where: D - the diameter of the diamond wheel [mm]; n - 

the speed of the diamond wheel rotation [rot/min]; 
The speed-act to a single diamond wheel rotation is 

determined by ௪ܸ: 
 
ݏ  ൌ ଵ·ೢ


ሾ݉݉/ݐݎሿ (2) 

 
Feed rate on grain can be determined as the ratio between 

speed-act to a complete rotation of the diamond wheel and the 
number of grains per unit area of contact length “C”. 
 
ݏ  ൌ ௦ೝ


ൌ ଵ·ೢ

·
ሾ݉݉ሿ (3) 

 
ݏ  ൌ ଵ·ೢ

·ே
య/మ ൌ ଵ·ೢ

·ሾே·ௐሿయ/మ ሾ݉݉ሿ (4) 

 
Where: ܰ - the number of abrasive grains per unit 

volume; ܰ - the number of abrasive grains per carat or per 
unit weight; ܹ - abrasive grain weight corresponding unit 
volume of grinding wheel; ௪ܸ - the feed rate of diamond wheel; 
 .   - feed rate on grainݏ

 

 
Fig. 5. The thickness of the chip 
 
The speed-act on the thickness of the chip is (Fig. 5.):  

 
 ܽ ൌ ሺܽ௫  ܽሻ/2 (5) 
 
 ܽ ൌ ௦·௦ఝభା௦·௦ఝమ

ଶ
ൌ ௦ሺ௦ఝభା௦ఝమሻ

ଶ
 (6) 

 
Considering specific mechanical work necessary for slicing 

we can write cutting force in the following form: 
 
௦ܨ  ൌ 

·
 (7) 

 
Where: ܮ - specific mechanical work of slicing; ܾ – the 

width of cutting is equal to the bulge of the diamond wheel; 
ܽ - the number of abrasive grains per unit volume. 

Specific mechanical work of slicing is given by this 
formula:  

ܮ  ൌ ܲ ·  (8) ݐ
 

Where: ܲ - power consumption. 
 
 ܸ ൌ 

௧
֜ ݐ ൌ 


 (9) 

 
Considering the relations (7), (8) and (9) one may reach to a 

formula of cutting force on grain, on theat form: 
 

௦ܨ  ൌ


ೇ
·

 (10) 
 

Entering into the formula (7), relations (4) and (6) one may 
obtain: 
 

௦ܨ  ൌ ଶ··ሾே·ௐሿయ/మ

··ሺ௦ఝభା௦ఝమሻ·ଵ·ೢ
 (11) 

 
Arranging equation (11) and defining “k” as the cutting 

angle factor, result: 
 

௦ܨ  ൌ ··ሾே·ௐሿయ/మ

ଵ···ೢ
· ݇ (12) 

 
 ݇ ൌ 2/ሺܿ߮ݏଵ   ଶሻ (13)߮ݏܿ
 
5. CONCLUSION 
 

The method of optimization by means of neural networks 
can be applied on adaptive command machine or with a 
diagnosis system. Slicing regime (characterized by: slicing 
speed, feed rate and the depth of chip) represents the imput 
element in the system thatvcan be modificated. This is a 
parameter which helps to optimize the slicing process. The 
cutting force, the power and the energy all these are variable in 
time because of the mechanical phenomenons which that 
happen and due to the wear of diamond wheel. Obtained 
formula has the advantage that: power consumption can be 
measured during the process and thus may lead to choosing the 
optimal parameters of cutting process and the calculation of 
cutting force. 
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