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B paBotata ce onuCcBa YCTPOICTBOTO M AEMCTBMETO HA 3allMTEHA C MATEeHT LeHTpoGexHa ynapHo-BuGpaumoHHa menHuua. Kato ce npurara TEOpETHKO-
eKcnepuMeHTarneH METof Ce OnucBa MpoLeca Ha (MHO CMMMaHe Ha PyAHU W HEpYAHW MoMe3Hu M3KOMaeMu U CTPOMTENHW Matepuany. 3a LeneBa (yHKuMs e
136paHo kauecTBOTO Ha roTOBUS NPOAYKT, & 3a YNpaBnsBaLuy (hakTopu ca u3bpaHu — TernoTo Ha MaTepuana B MefHULATa, TErnoTo Ha CMUNaLLUTe Tena U BpeMeTo
3a cMunaHe.n oBopoTUTE Ha BbpTeHe Ha Bana. Cb3dafeH e v e MPOBeJeH NiaH Ha excnepuMeHTa Mpu fABe HuBa Ha daktopuTe. MonyyeHn ca PerpecuoHHM
ypaBHEHWst 3a LieneBaTa (yHKUMS. V3BbpLUEH e CTAaTUCTUYECKU aHanua Ha pesynTaTuTe OT eKCMEpUMEHTUTE, KOWTO [okasBaT afekBaTHOCTTa Ha MomyyeHuTe

YpaBHeHUA, KaKTo U 3HaYMMOCTTa Ha PErpecuoHHUTe KOB(bMLl'VIeHTVI.

BBLBEAEHME

LIYBM e mawwHa 3a pMHO CMUraHe Ha HepyaHW nonesHu
W3KOMAaeMu W CTPOUTENHM  MaTepuanm.lpuHUMMBLT  Ha
[EeiCTBME W YCTPOWCTBO Ha MalUMHaTa Ca 3alUTEeHN C NaTeHT
(AceHoB,1977r).

LlenTa Ha HacToswarta paboTa e fia ce AagaT pesynratute
OT NPOBEJEHO TEOPETMKO—EKCNIEPUMEHTANHO W3crneaBaHe Ha
paboThus npouec Ha LIYBM.

LUYBM ce wuarpaxga [cur.1] oT u3nbkHan Hagony
napabonoug 1 ¢ BepTMKanHa OC Ha poTauws 3akpeneH
HENOABWKHO KbM BepTuMKaneH Ban 2, KOWTO MOCPEACTBOM
narepu 3, e narepysaH B nnova 4. lNnoyata 4 e noctaeeHa Ha
€NacTU4HN enemMeHTn 5 Bbpxy dyHgameHTa 6 Ha MenHuLaTa.
Hag [onHus BBPTAW, Ce poTauuoHeH napabonoug 1 e
MOCTaBeH rOpeH, W3MbKHaN Harope poTauMoHeH mapabonoug
7,449T0 BepTMKanHa OC CbBMaga C TasuM Ha [OONHMS
napabonoug 1. FopHuaT napabonoug 7 e HEMOABWXEH KaTo e
3aKpeneH ype3 konoHute 8 kbM nnoyata 4. CMunalute Tena
9 u marepuanbT, KOWTO We Ce cMuna, Ce nopasaT npes
oteopa 10 Ha ropHus napabonoug 7, a roTOBUSIT MPOAYKT
n3Tmya npe3 pewetkute 11 Ha [OMHMA  poOTaLMOHEH
napabonoug 1.

LIYBM paboTut no cneaHust HauwH:

OnpefeneHo Konm4ecTBO cmunawy Tena 9 n MaTepuanbT,
KOWTO LUe ce cMuna, ce Hacuneat npe3 oteopa 10 Ha ropHus
poTauuoHeH nmapabonoug 7 M naga B ObHOTO Ha [OMHMS
poTtaumoHeH napabonoug 1. OT gBuratens 12 BbpTENMBOTO
OBWXEHWe Ce npedaBa  MOCPECTBOM  TENECKOMMYeH
enactuyeH coeamHuten 13 Ha BepTuKanHus Ban 2 M Ha
3aKpeneHus HeMOABWKHO 3a Hero poTaumoHeH napabonoug 1.
Mpu onpegeneH 6poit 060poTH Ha poTaLuoHeH napabonous 1
HacunaHuTE B HEro cmunaw Tena 9 u matepuansT nopaau

Cb3dafeHNTe LEHTPOOEXHM CUMM U CUNKUTE HA TpUEHe ce
o0TbpKanBaT M M3OMraT No BbTpellHaTa MNOBbpXHMHA Ha
napabonouaa 1.

Tean cunu npuTHCKaT cMunawumTe Tena 9 KbM BbTpeLUHaTa
MOBBbPXHWHA Ha GbP30 BLPTALLMS Ce poTaLMoHeH napabonoua
1, NpY KOETO Ce nonyyaBa CTpUBaHe Ha MaTepuana.

Mpu onpegeneH 6poit 060poTH Ha poTaLMoHeH napabonong
1 cmunawmte Tena 9 M maTepuanbT M3NMUTaT OT HEro C
onpegeneHa CKOpOCT W AOCTUraT [0 TOPHWS HEMOABWXKEH
napa6onoug 7.Tyk ce W3BbPLUBA CTPUBaHE Ha MaTepuana ot
Tbpkanswmre ce no napabomouga cmunawM - Tena.
OtpasenusaT OT ropHust napabornous 7 MOTOK OT CMWNALLy
TENMa 1 MaTepuana naga B AbHOTO Ha Obp30 BLPTALLMAT ce
poTauuoHeH napabonoug 1, Npu KOeTo MaTepuambT  yLapHO
ce paspyLuasa.

YroapbT Ha uanuTawms oT poTaumoHeH napabonong 1 noTok
OT cMunawy Tena 9 B ropHust napabornong 7 v ygapbT Ha
oTpa3seHus OT napabonouaa 7 NOTOK Ha cMunawuTe Tena 9 B
ABHOTO Ha BbPTAWMAT ce napabonoug 1, a Taka CbLio W
NPOMEHNMBUST BbB BPEMETO MHEPUMOHEH MOMEHT Ha
TpenTslara cuctema — nnoyva 4, enactuyHu enemeHTn 5,
poTaumMoHeH napabonoug 1 cbc cmunawute Tema 9 wu
poTaLMoHeH napabonoun 7 — AoBexXaaT A0 Cb3faBaHe Ha
BMOPALMOHHO [BUXKEHWE Ha CUCTEMATA, KOETO Ce NpefaBa Ha
cMuUnawuTe Tena. MatepuansT ce paspyliasa B pesyntaT Ha
CTpWBaHE BCMEACTBME BMOPALMOHHOTO My Bb3AEACTBUE C
MeneLyuTe Tena.
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Queypa 1. MpunyunHa cxema Ha L|YBM

EKCMEPWMEHTANHA PABOTA

WacnepsaHeto Ha paboTHus npouec Ha LIYBM Ge
MpOBEOEHO KaTo Ce Mpurara TEeopusiTa Ha eKcriepumeHTa
(AceHos, 1988; boxaHos, 1973 u gp.).

Cwe CTpenku Bxoadwun B obeKkTa ca 03Ha4YeHU BXOAHUTE

napametpu (xi) 1 cmywennata (&), a edekTuBHOCTTa Ha
npoLieca ce xapaktepuaupa c Lenesata gyHkums (Y]) .
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Queypa 2.Cxema Ha YepHa Kymus

3a LenuTe Ha HacTosWeTO u3cnefBaHe, 3a LenesaTa
(yHKUMA € npueTo Y- KayeCTBOTO Ha CMIIEHUS MPOLYKT.

KauectBOTO Ha roTOBMSI MPOAYKT Ce M3MepBa upe3
MpoBEXAaHe Ha CUTOB aHanM3, MoCpeacTBOM MPOLEHTA Ha
NMPEMMHANOTO KONMWYECTBO MaTepuan npe3 KOHTPOMHO CUTO
(0,008 mm).

Tbi KaTo NUNCBa anpuUopHa MHGOPMaLMS 3a BIUSHUETO Ha
thakTopuTe BbpXYy Lenesa (yHKUMS Ce NpaBW  CrIMCBK Ha
BCuukM chakTopu. Kato ynpaBnsBalLy haktopm ca npueTi:

Gm - Terno Ha matepuana [kg]; Gt - Terno Ha Tonkute [kg]; t -
BpeMe Ha cMunaHe [min]; n - brnoBa CKOPOCT Ha NOABWXHUS

KOHYC [min'1]; C - KOeULMEHT Ha enacTUYHOCT Ha NPYXWUHUTE
[N/m]; dt - guameTtbp Ha Tonkute [mm];dm - AMameTbp Ha
BXOAALMS MaTepuan [mm]; m — BuA Ha MaTtepuana (kBapLoB
MACHK).

MpoBeaeH Oe aKTMBEH EKCIEPUMEHT KaTO Ce W3MeHsixa
MbpBUTE TpU (haKTopa, a OCTaHanMTE Ce NoabpKaxa NoCTOsH-

Hn kakTo cneaga; ¢ = 290 .10° [N/m]; n = 800 [min'1]; dt=15
[mm]n dm =0+ 3 [mm].

OCHOBHUTE HMBA, WHTEPBANUTE Ha U3MEHEHWE hakTopuTe
ca fjafeHu B Tabmmua 1.

Xi =0 - 03HaueHne

Al - MHTEpBAN Ha U3MeHeHWe
Xi = -1 -nonHo H1BO

Xi= +1 - ropHO HMBO

Tabrmuya 1. OCHOBHM HMBA W WHTEPBANMM Ha U3MEHEHWE HA
thakTopute

dakTopu Xi=0 | Ai | Xi=-1 [ Xi=+1 | PaamepHoct
X1-Gm 4 1 3 5 [ka]
X2-Gt 4 1 3 5 [ka]
X3-t 2 1 1 3 [min]

Cnopeg (AceHos, 1988; boxaHoB, 1973) e U3BbpLUEH MbNEH
(baKkTopeH ekcnepuMeHT oT Buaa 2°. Matpuuata Ha nnaHa u
pesynTaTuTe OT NPOBEAEHUS PaHOOMW3MPaH eKCepUMEHT ca
LafeHu B Tabnuua 2.

Tabnuua 2. MNnaH v pe3ynTaty 0T ekcnepyMeHTa

Ne X1 X2 X3 [NoBTOpPEH Cp.
kon kon kof nonutu-Y | Pesyntat-Y

80,2

1 -1 -1 -1 78 79,1
434

2 +1 -1 -1 41,2 42,3
52,7

3 -1 +1 -1 498 51,25
70,3

4 +1 +1 -1 73,7 72
54,8

5 -1 -1 +1 51,3 53,05
76,8

6 +1 -1 +1 721 74,45
731

7 -1 +1 +1 79,3 76,2
39,3

8 +1 +1 +1 427 41

FOANLIHNK Ha Munro-2eonoxkusi yHugepcumem “Ce. Mean Punicku’, mom 46(2003), cs. lll, MEXAHUSALIWA, ENTEKTPUOUKALIMA M ABTOMATU3AUMA HA MUHUTE




PESYNTAT U ANCKYCUA

KoednumeHtute Ha perpecus cnopen BoxaHos, 1973;
LLlynos, 1974 ce nsuncnseat ¢ goopmynara:

bi = Sfi.Yi /n (1)
YpaBHeHmeTo Ha perpecus 3a Ka4eCTBOTO B KOAMPaH BUA €:

Y = 61.044 - 3.606X; — 0.931X, + 14.304X + 0.25X X, +
1.387XXg — 0.406X{X5 2)

Cratuctuyecku aHanus Ha pesynratute (Cohen,1998):
Toi KaTo onuTuTe ca AybrmMpaHM Moxe fAa ce npoBepu

1 y Si 11,045
—= : = 0,2924 (4)
G Sgmax 3777
! Hqu - YpH
2
Si“z ——; 1=2 3
-1 g
- 2
n v
Qel= j 7} Hqu— YpH = 37,775 (5)
p:’]q:‘]D D
XMnoTesaTa 3a eJHOPOHOCT Ha AUCTIEPCUUTE MO KPUTEPUS HA
KoxpeH

3a wectus onmt ce nony4aBa St max = 11.045

Vi3uncneHnsT kputepuii Ha KoxpeH e

Ot Tabrnuua 5 ot (boxaHos,1973) onpeaensme TabnuuHata
My crorHoct Gt = 0,6798.CnepoBaTenHo aucnepcunte ca
€IHOPOAHM.

Cropen (boxaHoB,1973) wusuMcnsBame [Jucnepcusta Ha
€ANHUYHUS ONUT(MPU pPaBHOMEPHO AyOnmuMpaHu onuTi) U npu
Opoit Ha cTeneHnTe Ha cBoboga v =8.

Qee 37,775
Yee

s2¢1- = 4722 (6)

OueHkaTa Ha 3HaYMMOCTTa Ha KOE(ULIMEHTUTE HA perpecus B
YpaBHEHMETO Ce M3BbpLUBA MO KpuTepus Ha CTiodeHT npu
HMBO Ha 3HaummocT a = 0.05 n 8 Gpoit Ha cTeneHuTe Ha
csobopa v =8

Ot tabnuua 4 ot (boxaHos,1973) onpenensme tr = 2.896
[ucnepcusta 3a BCUYKN KOEULIMEHTM Ce N3UMCsBa C

S¥bi} = S%1/N=4.722 /16 = 0,295 )
W3uncnssame npousseneHueTo : tr . S¥bi} = 1,579
Beuuku koedpuumeHTu, konto no abconmtoTHaTa CTOMHOCT ca

No-ronemMu ot Ta3u BeNM4nHa ca 3HaYNMU.
OKoHYaTenHuaT BIg Ha YPaBHEHWETO Ha perpecud e:

Y = 61,044 - 3,606X4 + 14.394X4 (8)

MpoBepkaTa Ha afeKBaTHOCT Ce W3BLPLUBA MO KPUTEPUS Ha
OuLLep KaTo M3UNCTIEHOTO OTHOLLEHWE HA JUCIEPCUUTE €:

F =SP/S%* =5,7/4,722 = 1,207 9)

Kbgeto SP = QI / vl - oueHka Ha pgucnepcusita Ha

2

- A

Ql= Viy va- YPH = 28,5 (10)

HeaJleKBaTHOCT
vl — 6poit Ha cTeneHnTe Ha cBoboga vi=n-k—-1=4 Ql-cyma
Ha gucnepcuuTe ;

TabnuyHata CTOMHOCT Ha KpuUTepust Ha Puilep npu HUBO Ha
3Ha4ymmocT a = 0,05 1 1 cTeneHn Ha cBoboga vi=4 , Ve =8 e
Fr=3,69

CnepnoBaTenHo ypaBHEHNETO e aflekBaTHO.

3a ussicHsBaHe W BIMSIHMETO HA broBaTa CKOpOCT Ha
poTauuoHHn napabornong 1 ce npoeede eKCNEPUMEHT, Mpu
KOMTO 3a ynpaBnsBaLLy (aktopu ca npueTy:
Gm, n, u t, a octaHanuTe hakTopu UMaT NOCTOSIHHA CTOMHOCT
cvotBeTHO: ¢ = 290 103 [N/m ]; dt=15[mm]; dm=0+3
[mm]; GT =40 [kg].

OCHOBHMTE HMBA, UHTEPBANUTE Ha U3MeHeHWe hakTopuTe ca
AaaeHu B Tabnmua 3.

Xi = 0 —o3HaveHue

Ni — MHTepBan Ha U3MeHeHue

Xi =-1-00MHO HMBO

Xi =+1-ropHo HMBO

Tabrmua 3. OCHOBHM HMBA W WHTEPBAMM Ha M3MEHEHWE Ha
hakTopuTe.

Qaktopn | Xi=0 | Ai Xi=-1 Xi=+1 | Pasmep
HOCT
Z4 4 1 3 5 lkal
Zy 1000 | 200 800 1200 [min'1]
Zy 2 1 1 3 [min]

MaTpuuata Ha nnaHa W pesyntaTuTe OT eKcrepuMeHTa ca
AaaeHu B Tabnmua 4.

Tabnuua 4. MaTtpuua Ha nnaHa u pesynraTty .

Ne X1 X2 X3 MoBTOpPEHU CpeneH
onut-Y pesyntar-Y

1 -1 -1 -1 48,9 50,2
51,1

2 | # -1 -1 40,4 42
43,6

3 -1 +1 -1 54,9 54,7
54,5

4 [ +1 +1 -1 44,2 451
46

5 -1 -1 +1 62,1 67,4
72,7

6 | +1 -1 +1 70,1 72,7
74,6

7 -1 +1 +1 81,5 82,8
84,1

8 | +1 +1 +1 72,8 74,9
76,0
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3a uenesarta (hyHkumMs Y nonyyaBame :

Y = 61,225 - 255X + 3, 15X, + 13,225Xg - 1,825K{X, +
1.25 XoX3 +1,9 X4Xq (11)

Cref CTaTUCTMYECKUSt aHanM3 MorlyyaBaMe OKOHYATEsHO
afeKBaTHOTO ypaBHeHMe:

Y = 61,225 - 255X + 3,15X, +13,225.X (12)

3AKMIOYEHNE

1. B pesynTaT Ha uscnefpaHusTa 6e yCTaHOBEHO, Y€ B
3afjafleHMTe MHTEpBanM Ha W3MeHeHwe (Tabn. 3) ysenu-
YEHWETO Ha KONMWYECTBOTO Ha MaTepuana, KoiTo ce cMuna,
BOAM A0 BrOWABAHe Ha Ka4yeCTBOTO Ha FOTOBMS MPOAYKT a
YBENNYEHNETO Ha brnoBaTa CKOPOCT Ha NOABWXHMA napa6o-
noug 1 1 BpemMeTo 3a CMWnaHe Bogu A0 nopobpsiBaHe Ha
Ka4yeCTBOTO Ha rOTOBWS MPOLYKT.

MpenopbyaHa 3a nybnukysaHe om
kamedpa “MexaHusayusi Ha muHume”, MEM®

2. Ipu ToBa yBenuyaBaHe Ha X C edHa eauHuUa (T.e. Ha
Gm, ¢ 1 kr) Boan 4o HamansiBaHe Ha Y ¢ 2,55 % .

3. YBennuyaBaHeTo Ha X2 ¢ edHa eduHuua (T.e. Ha n, C
200[06/min] ) Boau go ysenuyasaHe Ha Y ¢ 3,15% .

4. YBenuyaeaHeTo Ha X3 ¢ eaunHuMua (T.€. Ha t, ¢ 1 min) Boau
[0 yBennuasaHe Ha Y ¢ 13,225 % .
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RESARCH OF CENTRIFUGAL-IMPACT-VIBRATING MILL /CIVM/
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ABSTRACT

Department of logistics

Sofia 1700, Bulgaria

In this paper is described working process of CIVM, that is protected by patent, using theoretical-experimental method. For objective function is chosen quality of final
product and for ruling factors-weight of material in the mill, weight of grinding balls in the mill and time for grinding.
A experimental plan is created for two level of the ruling factors. A statistical analyst of the experimental resent is made.

INTRODUCTION

CIVM is a mill for fine grinding of are and building
materials. It is a new mill protected by patent (Assenov,
1977).

The aim of this paper is to represent the results of
theoretical-experimental research of working process of
CIVM.

CIVM is built [fig.1] of a rotate parabolic part 1 with
vertical axis, a vertical shaft 2, the bearings 3, a plate 4,
the springs 5, the base 6, fixed parabolic part 7, the
columns 8. There are grinding balls 9 and are falling
trough tube 10, and the grids 11.

CIVM is working as follows:

The grinding balls and material [are] to be milled are
put into the parabolic part 1. The motor 12 rotate the part
1 and because of that grinding balls and ore are rotated
and are raised by the centrifugal forces. These forces
press the balls to the inner face of rotated part 1 and
grinding the material [ore].

The rotated balls goes to the fixed parabolic part 7.
There they press again the material. When the kinetic
energy of balls decreases they falls on the bottom of part
1. Here the balls hit the material and crushed. The
movement of flow of balls and material call forth the
vibrations of the whole mill that is put on the springs 5.
These vibrations crush the ore.

Thus the material is crushed by pressure originate from
centrifugal forces, by slug of falling balls and finally by
vibrations.

BASE THEOTY AND EXPERIMENTAL WORK

The CIVM working process is studded by cybernetic
theory of experiments (Assenov,1988; Bojanov,1973
etc) .

Xi are the input parameters (ruling factors); Yi — objective
functions and ¢ — disturbance.

In this study for objective function is chosen the
quality of product that is measured by the sieve analysis.
There is no information for the input parameters that is
way, it is made the list of all parameters that would
influence on quality. This list is:

Figure 1. The model of CIVM
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Figure 2. Cybernetic model of black box
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Gm- the weight of material [ore] to be grinder [kg];
Gt — the weight of the grinning ball [kg];

t — the time for grinning [min];

n — the angular velocity of parabolic part 1 [min-1];
c- the stiffness coefficient of the springs [N/m];

dt — the ball is diameter [mm];

m — sort of material-quartz sand;

An active experiment is made for the first 3 parameters
and the another were constant:

¢ =290 .10° [N/m ];n = 800 [ min~
dm=0+ 3 [mm];

1]; dt =15 [mm];

The basic levels, intervals of the input parameters
variation are given on table 1.

Xi =0 - Signbasic level
Al - Interval

Xi=-1 - Lower level
Xi=+1 - Upper level

Table 1. Basic level for input parameters
parameter | Xi=0 | Ai | Xi=-1 | Xi=+1 | Dimensi
on
X1-Gm 4 1 3 5 [ka]
X2-Gt 4 1 3 5 [ka]
X3 2 1 1 3 [min]

The matrix of the plan of experiments is 22. The plane of
experiments and the result are given in table 2.

Table 2. Matrix plan and experimental results

Ne X1 X2 X3 Doupled Result
code | code | code | €xperiment Y
80.20
1 -1 -1 -1 78 79,1
434
2 +1 -1 -1 41,2 42,3
52,7
3 -1 +1 -1 49,8 51,25
70,3
4 +1 +1 -1 73,7 72
54,8
5 -1 -1 +1 51,3 53,05
76,8
6 +1 -1 +1 72,1 74,45
73,1
7 -1 +1 +1 79,3 76,2

39,3

8 +1 +1 +1 42,7 41

THE RESULTS AND DISCUSSIONS

The regression coefficients are calculated by the formulae
(Assenov, 1977).

bi=Zfij .Yi ./ n (1
The coded regression equation is:

Y =61.044 - 3.606X4 - 0.931X, + 14.394X4 +
0.25X4X9+1.387X9X4-0.406X 1 X3 (2)

Statistical analyst:
There are doubled experiments and we can check hypothesis

Y ﬁqu- \;pH (

-1
for homogeneous of dispersions by the Kochren criterion:

Si= 3) ; =2 5

The maximum dispersion was for the sixth experiment.

The table value of Kochren criterion is taken from table 5
(Bojanov, 1973) and have Gt=0,6798.

Hence the dispersions are homogeneous.

—= : ——— = 0,2924

G Smax 37,775
We calculate the dispersion of experiment by condition of
uniformity experiments and for degree of freedom v= 8.
The estimated dispersion is

1 Y Si 11,045 (4)

Qel= 1 3 OYpg- \?sz - 37,775 (5)
p=1g=1[ I

3251 : %: M 4722 (6]
Yee 8

Significant regression coefficients are derived using Student’s
criterion for confidence level o= 0,05 and degree of freedom df
= 8. The student’s table value is t1=2,896. We calculate the
dispersion of regression coefficients as

S¥bi} = S%1/N=4.722 /16 = 0,295 )
, than calculate multiplication: tr * S¥bi} = 1,579 (7’)
Each coefficient that is grater than (7°) are significant.

The final regression equation is

Y =61,044-3,606X4+14.394X4 8)

We check the adequate equation with Fisher criterion.
F=SPS%=5,7/4,722 = 1,207 9)

Wwhere SP>=QI/vl is the estimated dispersion of insignificant; vI-
degree of freedom.
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A

Ql= Viy va- YPH - 285 (10)

The table value of Ft = 3,69 is derived from table
(Assenov,1988; Bojnov,1973 etc.) when a=0.05;vI=4;ve=8.
Hence the regression equation is adequate.

We have made another experiment, where the milling factors
were: Gm, n and t. the n is angular velocity of the rotated
parabolic part 1. The factors were constant.

The basic level, the intervals of variation of the parameters are
given on table 3.

Xi=0-sign
Ai —interval
Xi =-1 - lower level
Xi =+1 - upper level

Table 3. Basic level, intervals of parameters

Para- | Xi=0 | Ai Xi=-1 | Xi=+1 [ Dimension
Meter
Z1 4 1 3 5 [ka]
22 1000 | 200 800 1200 [min'1]
Z3 2 1 1 3 [min]

The plane matrix and the results are given in table 4. The
coded regression equation is

Table 4. Matrix plane and the second results

Ne | X4 | Xo | Xg | Expermental Mean value
results -Y Y

1111 -1 -1 48,9 50,2
51,1

2 |+ -1 -1 40,4 42
43,6

3|1 H -1 54,9 54,7
54,5

4 | +1| +1 -1 44,2 45,1

46

5111 -1 +1 62,1 67,4
72,1

6 | +1 ] -1 +1 70,1 72,7
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74,6

711 # +1 81,5 82,8
84,1

8 | +1 | # +1 72,8 74,9
76,0

The regression equation is

Y = 61,225 - 255X + 3, 15X, + 13,225X5 - 1,825KXy +
1.25 XoXg +1,9 X{Xg (1)

After statistical analyst is derived final equation

Y = 61,225 - 255X +3,15.X) +13,225X5 (12)

CONCULUSION

2. From the equation (8) and (12) we draw a conclusion that
when the weight of grinding material increases the quality
of final product decrease. When the angular velocity of
rotated parabolic part 1, and the grinding time increases
the quality of final product also increases.

3. When we increases the weight of grinding material Gm
with 1 kg this decreases the quality with 2,55%.

4. When we increase the angular velocity with 200 [tr/min]
this increases the quality with 3,15 %.

5. When we increase the grinding time with 1[min] the quality
of final product increases with 13,25%.
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