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Abstract: In the paper are presented the theoretical and
experimental researches results regarding the particle size
characteristics variation of grist coming from breakage
phase of wheat seeds on the milling plant technological
flow of 100 t / 24h capacity, along with constructive
parameters of grinding rolls. For determining the workflow
parameters of grinding rolls the mathematical model is
presented.
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INTRODUCTION

In milling plant, the grinding process of wheat seeds
includes three main operations: crushing, screening and
grinding. Wheat seeds crushing are done in mills with pairs
of fluted rolls which rotate in opposite directions and have
different angular speeds, in order to detach the endosperm
from the bran and grinding it in flour and semolina
particles.

In breakage phase, the wheat seeds grinding is
influenced by physical and mechanical characteristics of
seeds and grist (particle shape and size, particle size
distribution, moisture content, hardness) and grinding rolls
construction and operation (rolls speed, differential speed,
roll disposition, flutes profile, specific number of flutes, roll
gap) [2,3].

Construction and working parameters of grinding rolls
must be adjusted according to wheat seed size and grist
particles [7].

Study of influence of grinding rolls constructive and
functional parameters on the milling process can be done
by evaluating the particle size characteristics of material to
be ground and grist (medium patrticle size, specific surface,
grinding degree, surface increase), flour quality and
energy consumption.

In the breakage phase, different roll disposition has
resulted in different distribution of stress and, thus, in
different wheat seed breakage and different size
distribution obtained, [5]. Chaoying F. and Grant Cambell
(2002) [5], studying the roll disposition influence on the
grinding process, have shown that back to back (B/B) roll
disposition is recommended to the other positions. In this
case, grinding is performed, primarily, by compression
(crushing), leading to fragmentation and crushing of fragile
endosperm, while the bran remains relatively intact, [5,6].
This fact easies the separation of endosperm from the
bran.

The relationship between grinding roll gap and grist
particle size can be approximated by a linear function, [10].
Chaoying F. and Grant Cambell (2002) [6], changing the
roll gap from 0.3 mm to 0.7 mm were obtained greater
mass fraction of large particles.

The studies performed [1, 9] have shown that between
the degree of grist extraction and speed of fast grinding roll
is a direct linear dependence. The ratio of speed grinding
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parametrii constructivi ai cilindrilor de mécinare. Este
prezentat modelul matematic pentru determinarea
parametrilor procesului de lucru al cilindrilor de macinare.
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INTRODUCERE

In unititle de morarit procesul de méacinare a
semintelor de grau cuprinde trei operatii principale:
sfardmarea, cernerea i maruntirea. Sfaramarea semintelor
de gréu se realizeaza in mori cu perechi de cilindri riflati ce
se rotesc Tn sensuri contrare si au viteze unghiulare
diferite, urmarind detasarea endospermului de Tnvelis si
maruntirea lui Tn particule de faina si gris.

In faza de srotare, maruntirea semintelor de grau este
influentata de caracteristicile fizice si mecanice ale semintelor si
produselor de macinig (forma gi marimea particulelor, distributie
dupa dimensiuni, continut de umiditate, duritate) si de
constructia si functionarea cilindrilor de moara (turatia cilindrilor,
viteza diferentiald, dispunerea cilindrilor, profilul riflurilor,
numarul specific de rifluri, distanta dintre cilindri) [2,3].

Constructia si parametrii de lucru ai cilindrilor de
macinare trebuie sa fie ajustate Tn functie de dimensiunile
semintelor de gru si ale particulelor de macinis [7].

Studiul influentei parametrilor constructivi si functionali ai
cilindrilor de macinare asupra procesului de macinare se
poate realiza prin evaluarea caracteristicilor granulometrice
ale materialului de maruntit si ale macinigului (dimensiuni
medii ale particulelor, suprafata specifica, grad de maruntire,
crestere de suprafata), calitatea fainii si consumul de energie.

Dispunerea reciproca diferita a riflurilor cilindrilor de
mécinare, in faza de srotare, are rezultate in distributia diferita
a tensiunilor si, deci, in spargerea diferitd a semintelor de grau
si obtinerea de distributii dupa dimensiuni diferite, [S]. Chaoying
F. si Grant Cambell (2002) [5], studiind influenta pe care o are
dispunerea riflurilor cilindrilor asupra procesului de maruntire,
au demonstrat ca, dispunerea riflurilor spate/spate (S/S) este
de recomandat fatd de celelate pozitii. In acest caz, maruntirea
se executd, n primul rand, prin compresiune (strivire),
determinand fragmentarea si sfaramarea endospermului fragil,
in timp ce invelisul raméane relativ intact, [5,6]. Acest lucru
faciliteaza procesul de separare a endospermului de invelis.

Relatia dintre distanta intre cilindrii de macinare si dimensiunea
particulelor de material méruntit poate fi aproximata printr-o functie
lineara, [10]. Chaoying F. si Grant Cambell (2002) [6], modificAnd
distanta intre cilindrii de macinare de la 0,3 mm la 0,7 mm au obtinut
fractii de macinis cu dimensiuni si mase din ce Tn ce mai mari.

n urma studiilor efectuate, [1, 9] au aratat faptul c& intre
gradul de extractie a produselor de macinis si viteza periferica
a cilindrului de macinare rapid exista o dependenta liniara,
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rolls with fluted surface, k, has a significant influence on
the quantity of semolina, flour and bran and their particle
size chracateristics, [8]. Hareland (1998) in the paper [8],
changing the ratio k from 1.5:1 to 2.5:1 and 3.5:1, for the
pairs of fluted rolls, obtained an increase in extraction
degree of semolina from 55% to 67% and 72%,
respectively, and a decrease of bran from 24% to 15% and
11%, respectively.

Flour extraction degree decreased from 8% to 5%, when
the ratio k increased from 1.5:1 to 2.5:1 and remained at the
5% when the ratio k increased from 2.5:1 to 3.5:1.

In paper [11], for three ratio of grinding rolls speeds, k
= 2.0; k = 2.5; k = 3.0, was shown that for the grinding of
Mallaca wheat seeds variety (10.23% moisture content),
the best results were obtained for k = 2.5, in terms of the
optimum distribution of ground wheat products, ash
content and fine particles mass.

The objective of this paper is to present the variation of
particle size parameters of the material to be ground and
grist in breakage phase in a mill with 100 t / 24 h capacity,
in compliance with the constructive characteristics of
grinding rolls.

MATERIAL AND METHOD

The constructive characteristics of grinding rolls and
physical characteristics of grist were experimentally
determined on the technological flow of S.C. Spicul S.A.
Rosiori de Vede milling plant with capacity of 100t/ 24 h
and analyzing samples of material and data processing
were done in laboratories of Biotechnical Systems
Department of U.P.B.

In this phase the flour milling flow sheet has five
mills with fluted rolls, followed each by one
compartment of plane sieve. In addition, the flow sheet
includes two semolina machines and three bran
finishers and a sixth plane sieve compartment for
sorting by size. The flour milling flow sheet is presented
in the papers [14,15].

Experimental determinations were made on particle
size characteristics of the material which enters and exits
from the grinding process of five roller mills of breakage
phase: particle mean diameter, specific surface of
material, particles number, surface increase. These were
analyzed in relation with geometrical parameters of rolls:
differential speed, rolls gap; geometrical parameters of
flutes: total number of flutes acting on the particles in the
work area between two grinding rolls, shear number of
points in the grinding area, flutes depth, flutes pitch. To
determine particle size characteristics were used
samples of 100 g of material at the entry and exit of each
grinding rolls pair, which were been sifted with VAPO
classifier equipped with 5 overlapped sieves with meshes
of different sizes, trained in a circular plain movement at
an adjusted speed of 120 rpm for 3 minutes, [13,15]. The
complete work methodology is presented in detail in
paper [4].

Grinding rolls of mills from breakage phase have
length of 1000 mm, diameter of 250 mm and fluted
surface. Ratio of tangential speeds of grinding rolls is k
= 2.5 and back-to-back roll disposition. Flute angles (a
— flute sharpe angle and B — flute dull angle) have the
values: for Break 1 (Gr.1) and Break 2 (Gr.2) a/f =
30/60, Break 3 (Gr.3) and Break 4 (Gr.4) - a/f = 35/65,
Break 5 (Gr.5) - a/f§ = 40/70. Specific number of flutes
(number of flutes on one centimeter from grinding rolls
circumference (R/cm)) and flutes inclination (1(%)): R =
3.8 flute/lcm, | = 6 (%), for Gr. 1, R = 6 flute/cm, | = 6
(%), for Gr. 2, R = 7 flute/cm, | = 8 (%), for Gr. 3, R
8.9 flute/cm, | = 10 (%), for Gr. 4 si R = 10 flute/cm, |
10 (%), for Gr. 5.
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directd. Raportul k, al turatiilor cilindrilor de macinare cu
suprafata riflata, are o influenta semnificativa asupra cantitatii
de griguri, faina si tardte si asupra caracteristicilor
granulometrice ale acestora, [8]. Modificand raportul k de la
1,51, la 2,5:1 i 3,5:1, pentru perechile de cilindri riflati, Hareland
(1998) in lucarea [8], a obtinut o crestere a extractiei de
grisuri de la 55% la 67% si respectiv 72% si 0 scadere a
cantitatii de tarate de la 24% la 15% si respectiv 11%.

Gradul de extractie al fainii a scazut de la 8% la 5%, cand
raportul k a crescut de la 1,5:1 la 2,5:1 si a ramas la valoarea
de 5% cand raportul turatiilor a crescut de la 2,5:1 la 3,5:1.

In lucrarea [11], pentru trei rapoarte ale turatjilor cilindrilor de
mécinare, k = 2,0k = 2,5; k = 3,0, s-a aratat ca la maruntirea
semintelor de grau din soiul Mallaca (continut de umiditate de
10,23%) cele mai bune rezultate au fost obtinute pentru k = 2,5,
n ceea ce priveste distributia dupa dimensiuni a particulelor de
macinig, continutul de cenusa si masa de particule fine.

Obiectivul acestei lucrari este de a prezenta variatia
parametrilor granulometrici ai materialului supus maruntirii si ai
materialului maruntit in faza tehnologica de srotare la 0 moara
de 100 t/ 24 h, cu caracteristicile constructive ale cilindrilor de
macinare.

MATERIAL S| METODA

Caracteristicle constructive ale cilindrilor de macinare,
precum si caracteristicile fizice ale macinisurilor au fost
determinate experimental, pe fluxul tehnologic al unitatii de
morarit S.C. Spicul S.A. Rosiori de Vede, cu capacitatea de
100 t/ 24 h, iar analiza probelor de material si prelucrarea
datelor s-a facut in cadrul laboratoarelor Departamentului
de Sisteme Biotehnice din UPB.

in cadrul acestei faze, diagrama tehnologicad a morii
cuprinde cinci mori cu cilindri riflati, completate fiecare cu cate
un compartiment de sita plana. Pe langa acestea, diagrama
mai cuprinde doua masini de gris si trei finisoare de tarate,
precum si un al saselea compartiment de sita plana pentru
sortarea dupa dimensiuni. Diagrama tehnologica a fazei de
srotare a morii este prezentata in lucrarile [14,15].

Au fost efectuate determinari experimentale privind
caracteristicile granulometrice ale materialului care intra si care iese
din procesul de maruntire la cele cinci mori cu cilindri ale fazei de
srotare: diametrul mediu al particulelor, suprafata specifica a
materialului, numarul de particule, cresterea de suprafata. Acestea
au fost analizate in corelatie cu parametrii geometrici ai cilindrilor:
viteza diferentiald, distanta dintre cilindri; parametrii geometrici
ai riflurlor: numarul total de rifluri care actioneaza asupra
particulelor de material in zona de lucru dintre cei doi cilindri de
macinare, numarul punctelor de forfecare din zona de maruntjre,
adancimea riflurilor, pasul riflurilor. Pentru  determinarea
caracteristicilor granulometrice au fost folosite esantioane de 100
grame de material de la intrarea respectiv iesirea de la fiecare
pereche de cilindri de macinare, care au fost cemute cu
clasificatorul VAPO prevazut cu 5 site suprapuse cu orifici de
marimi diferite, antrenate Tntr-o migcare plana circulara la o turatie
reglata de 120 rot/min timp de 3 minute, [13,15]. Metodologia de
lucru completa este prezentata Th detaliu in lucrarea [4].

Cilindrii de macinare ai morilor din faza de srotare au
lungimea de 1000 mm, diametrul de 250 mm i suprafata
riflatd. Raportul vitezelor tangentiale ale cilindrilor de
macinare este k = 2,5, iar pozitia reciproca a riflurilor este
spate/spate (S/S). Unghiurile riflurilor (a — unghiul taisului
riflului si B — unghiul spatelui riflului) au urmatoarele valori:
pentru Srotul 1 ($r.1) si Srotul 2 (Sr.2) — o/ = 30/60, Srotul 3
($r.3) si Srotul 4 ($r.4) - o/ = 35/65, iar pentru Srotul 5 (Sr.5)
- a/B = 40/70. Numarul specific de rifluri (numarul de rifluri de
pe un centimetru din circumferinta cilindrilor de macinare
(R/cm)) si inclinarea riflurilor (1 (%)) sunt: R = 3,8 rifllcm, | = 6
(%), pentru Sr. 1, R = 6 rifllcm, 1 = 6 (%), pentru $r. 2, R =7
rificm, | = 8 (%), pentru Sr. 3, R = 8,9 rifl/cm, 1 = 10 (%),
pentru Sr. 4 si R = 10 rifl/cm, | = 10 (%), pentru Sr. 5.
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Knowing geometrical
rolls the geometrical
calculated.

For the calculation, consider a spherical particle of
material with d equivalent diameter, caught between two
grinding rolls with smooth surface, diameter D and roll gap
e (fig.1), [12].

Route length (grinding zone) covered by a particle
between two grinding rolls during breaking process is the
circular zone on the roll surface from the point in which
particle catching occurs (¢ < @) and the highest point of
rapprochement between the rolls (e distance), [12]:

characteristics of grinding
parameters of flutes were
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Cunoscéand caracteristicile geometrice ale cilindrilor de
macinare au fost calculati parametrii geometrici ai riflurilor
cilindrilor.

Pentru efectuarea calculelor, se considera o particula
de material de forma sferica cu diametrul echivalent d,
prinsa intre doi cilindri de macinare cu suprafata neteda,
cu diametrul D si distanta dintre ei e (fig.1), [12].

Lungimea traseului (zona de maruntire) parcurs de o
particula intre cei doi cilindri de macinare in timpul procesului de
sfarAmare este reprezentata de zona circulara de pe suprafata
cilindrului din punctul in care are loc prinderea particulei (g < @) si
punctul de cea mai mare apropiere dintre cilindri (distanta e), [12].

Fig. 1 — Route length covered by a particle between two grinding rolls /
Lungimea traseului parcurs de particular de material intre cei doi cilindri de mé&cinare

D D
L,z =¢ —| arccos
AB Y 2( D+d

where: g is catching angle of particle between rolls;
D — grinding rolls diameter;
d — equivalent size of particle;
e — grinding rolls gap;
@ — friction angle between particle and roll.

Processing route, in grinding zone, depends on the
grinding rolls diameter D, gap rolls e and average patrticle
size of material to feeding d.

Number of flutes acting on the particle in grinding
zone can be appreciated by number of futes on the fast
roll. It is considered that the slow roll acts as a bulwark
of particle, during grinding, and, so, its flutes serve it
as supports. It depends on the length of grinding zone
Lac, specific number of flutes R and the differential k,
[12]:

¥ EJB (1)
2
unde: y este unghiul de prindere al particulei intre cilindri;
D — diametrul cilindrilor de macinare;
d — dimensiunea echivalenta a particulei de material;
e — distanta dintre cilindri de macinare;
@ — unghiul de frecare dintre particula si cilindru.
Traseul de prelucrare, In zona de maruntire, depinde de
diametrul cilindrilor de mécinare D, distanta dintre cilindri e gi
dimensiunea medie a particulelor de material la alimentare d.
Numérul de rifluri care actioneaza asupra particulei de
material in zona de maruntire se poate aprecia prin numarul de
rifluri de pe cilindrul rapid, in timpul maruntirii considerand ca
cilindrul lent are rol de reazem al particulei si, deci, riflurile
acestuia au rol de a o sustine. Acesta depinde de lungimea zonei
de maruntire Lac, numarul specific de rifluri R si de raportul
vitezelor periferice ale celor doi cilindri de macinare k, [12]:

n, :LABER[JE, @

Flutes depth of two grinding rolls is expressed as a
function of flutes pitch t and flutes angles, a and g, [12]:

k+1

Adancimea riflurilor de pe cei doi cilindri de macinare se exprima
n functie de pasul riflurilor t i de unghiurile riflurilor, o si B, [12]:

—t gsa lcosf , 3)
sin(a + B)

For an intense and progressive flutes action on the
material to be ground, flutes have some inclination towards
their generator. Flutes inclined position of two grinding
rolls, leading to their intersection and the intersection
points are points in which the particles are compressed up
to the grinding. The grinding process is even more intense
as the frequency of intersection points is higher, [12].
Grinding degree increases as the number of flutes
intersection point’s increases.

The number of intersection points nps,is equal to the
square of the number of flutes of one roll on the grinding
zone Lac.

Pentru o actiune intensa si progresiva a riflurilor cilindrilor
de macinare asupra materialului supus maruntirii, riflurile au o
anumitd inclinare fati de generatoarea acestora. Pozitia inclinaté a
riflurilor celor doi cilindri de macinare, conduce la intersectarea lor,
iar punctele de intersectie sunt puncte in care are loc
comprimarea particulelor pana la maruntire. Procesul de
méruntire este cu atat mai intens cu cét frecventa punctelor de
intersectie este mai mare, [12]. Gradul de maruntire creste pe
masura ce numarul punctelor de intersectie a riflurilor cilindrilor creste.

Numérul punctelor de intersectie nps, a cilindrilor de
macinare este egal cu patratul numarului de rifluri de pe un
cilindru pe zona de maruntire Lac.
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RESULTS

Performing the parameters calculation on presented
relations, were obtained the values shown in table 1 (n,
Npi, Vo, H, 1). Also, in table 1 the values of particle size
characteristics obtained by classifier analyzing were
presented. Thus, the values for ground particles mean
dimension dm, grinding index A, specific surface S and
surface increase AS are presented.

These characteristics are graphically presented in figure
1 — 3 for the entire breakage technological phase.
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(4)

REZULTATE

Efectudnd calculul parametrilor pe baza relatiilor
prezentate s-au obtinut valorile prezentate in tabelul 1 (ny, Ny,
Vo, H, t). De asemena, in tabelul 1 sunt prezentate valorile
caracteristicilor granulometrice obtinute prin analiza cu
clasificatorul. Astfel, sunt prezentate valorile pentru dimensiunea
medie a particulelor maruntite dm, indicele de maruntire A,
suprafata specifica S si cresterea de suprafata AS.

Aceste caracteristici sunt prezentate grafic in figurilel -
3 pentru intreaga faza tehnologica de srotare.

Table 1/ Tabelul 1

Geometrical characteristics of breaking rolls / Particle size characteristics of grist ~ /
Caracteristici geometrice ale cilindrilor de srotare Caracteristici granulometrice ale m  &cini gurilor
Flutes Shear Flutes depth / - Mean Grinding | Specific surface / Surface
points . . A Flutes pitch | diameter / . increase /
Break / number / number / I_lefe_renUal / Adancimea / Pasul Dimetrul mdex / Suprgfa,tgl Cresterea de
Numarul de Vit.dif. [m/s] riflurilor o : Indicele de specific d 5
Srot Jard Nr. pct. de [mm] riflurilor mediu oo EXe suprafa ta
rifluri forfecare Vo H [mm] t [mm] marun fire [x10° m“/kg] [x10° m?kg]
n Np.t. m S AS
Sr.1l 3.763 /3,763 1.286 /1,286
SriE 5.46 /5,46 |29.76/29,76| 7.50/7,50 | 1.133/1,133 | 2.61/2,61 2.133/2.133 1.764 /1,764 2.249 ] 2.249 0.965 /0,965
Sr.2| 2.222 12,222 2.216 /2,216
SroE 7.13/7,13 |50.76 /50,76 7.50/7,50 | 0.502/0,502 | 1.67 /1,67 1.223/1223 1.816 /1,816 4.025/4.025 1.809 /1,809
Sr.3l 1.514/1,514 3.604 /3,604
Sr3E 6.56 / 6,56 |43.03/43,03| 7.65/7,65 | 0.501/0,501 |1.427 /1,427 0.898/0 898 1.682 /1,685 6.285/ 6285 2.681/2,681
Sr.4l 1.065 /1,065 5.546 / 5,546
SrAE 6.73/6,73 |45.36 /45,36 7.61/7,61 | 0.393/0,393 |1.121/1,121 1.031/1.031 1.032/1,032 5.652 /5652 0.106 / 0,106
Sr.5l 0.652 /0,652 8.365/ 8,365
Sr5E 5.50/5,50 |30.25/30,25| 7.50/7,50 | 0.279/0,279 |1.001/1,001 0.635/0.635 1.026 /1,026 8.698/8.698 0.333/0,333

The analysis of table 1 and graphs of figures 2 - 4 show
that the mean dimensions of material particles entering in
grinding process for the five roller mills decrease with the
griound material. Also, in terms of material resulting of five
passages ground, it is found that the mean dimensions of
ground particles decreases along the technological route,
from Gr.1 to Gr.5. But while the particles subject to grinding
process, where the decrease is continuous, for the
particles ground the decrease of mean dimensions
chopped takes account of a polynomial law, at Gr.4 and 5,
the decrease being insignificant. The explanation could be
that herein particle content of bran is greater than for the
first three passages and that they are ground less
compared with the endosperm particles adhering to the
layers of coating.

4,000
3,500

3,000

Sr.11 — pasaj tehnologic Srot 1, | —intrare; E — iegire

Din analiza tabelului 1 si a graficelor din figurile 2 - 4 se
constata ca dimensiunile medii ale particulelor de material
care intra Tn procesul de maruntire la cele cinci mori cu
cilindri scad pe masura ce materialul se marunteste. De
asemenea, in ceea ce priveste materialul rezultat in urma
maruntirii la cele cinci pasaje, se constata ca dimensiunile
medii ale particulelor maruntite scad si ele de-a lungul
traseului tehnologic, de la Sr.1 la Sr. 5, dar spre deosebire
de particulele supuse maruntirii unde scaderea este continua,
la particulele maruntite scaderea dimensiunilor medii urmeaza
0 lege polinomiala, la Sroturile 4 si 5, scaderea fiind
nesemnificativa. Explicatia ar fi aceea ca aici continutul de
particule de Tnvelis este mai mare decét la primele 3 pasaje
si ca acestea se maruntesc mai putin Th comparatie cu
particulele de endosperm aderent pe foitele de invelig.

/ Digmetrul mediu,

Mean diameter

Sr.l
3,763
2,133

Sr.2
2,222
1,223

H intrare

M lesire

sr.3 sr4 | srs
1,514 1,065 0,652
0,898 1,031 | 0635

Fig. 2 — Variation of mean diameter / Variafia diametrului mediu

Regarding the specific surface of material particles,
has been found that for the material subject to grinding
process, it increases from the passage of Gr.1 to the

n ceea ce priveste suprafata specificd a particulelor de
material, se constata ca pentru materialul care este supus
maruntirii, acesta creste de la pasajul $r.1 la pasajul $r.5,
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passage of Gr.5 continuously and visibly, but the specific
surface of particles resulted after grinding shows a similar
increase only at the first three passages, remaining at the
same value for the material processed at Gr.4 and Gr.5
respectively.

It should be noted that at the first three passages the
material subjected to grinding and the material resulted
from grinding consists of large particles of endosperm
(grist and semolina), which makes it to be properly
assessed by particle size analyzing with classifier. But to
the Gr.4 and Gr.5 passages, the material particles being
mainly layers of coating, they have only two of the three
dimensions in correlation with mesh sizes of sieves (they
are flattened) and, therefore, the calculated mean
dimension have significant errors.

If the decrease of particles mean dimensions is still
visible and continuous in the first three breakage
passages, the index grinding A shows insignificant
variation in these passages (around A = 1.7) and keeps
around A = 1 at the 4 and 5 passages, where the mean
dimensions of particles remain in close range (layers of
coating are very little ground).

This happens, on the one hand, because the roll gap
decreases from the Gr.1 to Gr.5 passage and, also, for
flute depth decreases significantly from the Gr.1 to Gr.2
and Gr. 3 passages.
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in mod continuu si vizibil, dar suprafata specifica a
particulelor rezultate dupa maruntire prezinta o crestere
dupa aceeasi alura numai la primele trei pasaje, ramanand
la aceeasi valoare pentru materialul prelucrat la Sr.4,
respectiv la $r.5

Este de retinut faptul ca la primele trei pasaje
materialul supus maruntirii, respectiv materialul rezultat la
maruntire este constituit din particule mari de endosperm
(sroturi si grisuri), ceea ce face ca el sa poata fi apreciat
corespunzator prin analiza granulometrica cu clasificatorul,
dar la pasajele Sr. 4 si Sr. 5, particulele de material fiind cu
preponderenta foite de Tnvelig, acestea au numai doua din
cele trei dimensiuni in corelatie cu dimensiunile ochiurilor
sitelor (sunt aplatizate) si, deci, dimensiunea medie
calculata prezinta erori insemnate.

Daca scaderea dimensiunilor medii ale particulelor
este vizibila si continua la primele trei pasaje de srotare,
valoarea indicelui de maruntire A prezinta variafii
nesemnificative la aceste pasaje (in jurul valorii A = 1,7) si
se pastreaza in jurul valorii A = 1, la pasajele 4 si 5, acolo
unde dimensiunile medii ale particulelor raman n limite
apropiate (foitele de invelis se maruntesc foarte putin).

Acest lucru se ntdmpla, pe de o parte, pentru ca
distanta dintre cilindri se micgoreaza de la pasajul Sr.1 la
Sr. 5 si, de asemena, pentru ca adancimea riflului scade
semnificativ de la Sr.1 la pasajele $r.2 si Sr.3.
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CONCLUSIONS

The breakage technological phase is the most
important stage of the transformation of wheat in flour.

The rolls of this phase have fluted surface and flutes
characteristics and rolls gap significantly influence the
characteristics of ground material.

It is important to know the particle size characteristics
of grist and particle size distribution of it, so that can be
properly established the constructive characteristics of
grinding rolls flutes for all roller mills of the technological
diagram of phase.

From the analysis of this paper, it was found that the
material is ground at each five passages of breakage
phase of 100 t / 24 h, the material flow is controlled such
that fragments of endosperm (meal and dunst) are
ground to the grinding rolls pairs with roll gap
increasingly less and flutes on their surface are
increasingly finer.

Thus, if for Gr.1, which have the roll gap of 2 mm and
number of flutes of 3.8 flutes/cm, surface increase is 0.965
m? for a grinding index of A =1.764, for Gr.3 (number of
flutes of 7 flutes/cm and roll gap e = 0.8 mm) surface
increase is 2.681 m? for a grinding index of A =1.685.

It has also found that seeds fragments and large
fragments of endosperm are processed, predominantly, in
the first three passages, while the last two breakage
passages the processed fractions have a high content of

Variatia numarului de particule (A) cu distanta intre cilindri de méacinare (e),

adancime riflurilor (H), viteza diferentiala (vo)

CONcCLuzIl

Faza tehnologica de srotare este cea mai importanta
etapa a procesului de transformare a gréaului in faina.

Cilindrii morilor din aceasta faza au suprafata rifluita,
iar caracteristicile riflurilor si distanta dintre cilindri influenteaza
semnificativ caracteristicile materialului maruntit.

Este important de cunoscut caracteristicile granulometrice
ale macinigului si distanta dupa dimensiuni a acestuia, astfel
incat sa poata fi stabilite corespunzator caracteristicile
constructive ale riflurilor cilindrilor de macinare la toate
utilajele de maruntire din diagrama tehnologica a fazei.

Din analiza efectuata Tn cadrul acestei lucrari, s-a constatat
ca pe masura ce materialul este maruntit la fiecare din cele 5
pasaje ale fazei de srotare 100 t / 24 h, circuitul materialului
este astfel dirijat Tncat fragmentele de endosperm (grisuri
si dunsturi) sunt maruntite la perechile de cilindri macinatori
cu distanta din ce in ce mai mica ntre cilindri, iar riflurile
de pe suprafata acestora sunt din ce in ce mai fine.

Astfel, daca la $r.1, care are distanta intre cilindri de 2
mm si cu un numar de rifluri de 3,8 rifllcm, cresterea de
suprafata este 0,965 m? pentru un indice A =1,764, la pasajul
Sr.3 (cu 7 rifl/cm 2§i distanta e = 0,8 mm) cresterea de suprafata
este de 2,681 m“, pentru un indice de maruntire A = 1,685.

S-a constatat, de asemenea, ca fragmentele de seminte
si fragmentele mari de endosperm sunt prelucrate, preponderant,
la primele trei pasaje, in timp ce la ultimele doua pasaje de
srotare fractiile prelucrate au un continut ridicat de nvelis si
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bran and minimally adherent endosperm.
In line with the above affirmed in Gr.4 and Gr.5 the
grinding index has values very close to 1.
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numai foarte putin endosperm adherent pe acestea.
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