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ARTICLE INFORMATION ABSTRACT

Original Research Paper Today, in most of the mining projects, especially with high operating capacity, using of AG and SAG
Received 12 May 2016 mills become more common, due to their special features, comparing with other conventional grinding
Accepted 27 June 2016 mills. Usually in comminution process a small percentage of energy is merely consumed by grinding

Available Online 14 August 2016 and crushing processes. Also, the comminution process is dependent on many parameters such as: ore

Keywords: hardness, charge volume, size and geometry of ore, charge and size of balls, percentage of critical

SAG mill velocity of mill and liner profile. Therefore, achieving the optimum mentioned factors and consumed

liner profile energy is of particular importance. Since, it is impossible to consider interaction of all effective

grinding parameters simultaneously, by employing experimental methods because of their high expenses and

FEM method being time consuming, so in this research the effect of liner profile on comminution process was
investigated by changing the height and angle of liners using numerical method (finite element methods,
FEM). In this approach the height and angle of liners were determined by estimating the stress of the
particles impacts with liners. The results showed that a liner with a height of 140 mm and an angle of 15
degrees has the maximum impact and breakage of particles. The results achieved from FEM model for
the Sarcheshmeh Copper Complex SAG mill were in good agreement with the measured data from
experimental SAG mill.
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Fig. 1 Height and face angle of liner
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Fig. 2 Definition of the load behavior in a SAG mill [3]
[3] 0> dous ‘_gL...;] 09y )b S > ZJ&

Sl 40 Sk -2

Sl T Ul b Jedgn US55 (236 Lol U3 550 @i
Iz 5 ol olad 5 oy awain 5 Ll ey 4y Lol J31s L8

393

Ll lgizme Gausal 515 sams o Gial3dl 55 1) Gials 5 g odds aseiie
augly 5 i) awaie 1 S5 a8 o (6555l Lol (A31s Jlaz o 5o
Shys 90 51 50 Luwl slo Y ams o lis 1y 555 5 Lyl 5 (=Y
o5 05 S o g S5 s oo Y (8l ) le, bk b 1,
RIS 4 e Sl )3 g oad by Ay SG Dy 4 ola) abal
23009 (o0 sy Bpo b arsl )3 SlS iz (55 9 03,5 9,95
el oa 00l i T ajen (SieSm g Ll S b Ldgp 2 IS
Lo 5 ol 5o g eaile (3L, 5,50 o3l 4 o, B Ll J3lo olge
2l agn Jole ) Ll a5 e [20] watie o5
05 Sl Sy 530l (gl (285 Ll (553 Bpan 5 ()05 05 5l
Sl Olge 4y 03,1y 4325 e olisS jlows Jolsd jo aalglS” 55, JJo 4
909 3,3 b b olge SBasl S it (ol o5 p5ilSe g Sl 52l
05 Sl S Glgd srtier Sy b Ll S10,5 o plodl Ll 4y
el 5l g el Jaie pYL bla 4y Ll 6oy slobla> aliwg 4 oaxsS
28 i G 5 05l a5 ) g WS (0 g Slga (59, 2 (6 e
bl o 3Tl JBlas ol plSe 5T 5 008 0 plowil ay0 S
5205 G Jedo 4 Ll I3 Slogime il (a3l (ot 0> S
onl 4wl o st oljT bghe oS > 5 edpwz Lwl o)lgs 4 555
Syl (St Lol glad 4y Sy S pos S Lol Sy St o s
syl >hb sl Uas g aw g 4,505 5l ogas lalwl )5 [1] oS
ol g pley g AR Yeere a5 05 oo oolainl (g0 ,Sles g Slles
oo a0 2Rioles] (gilwacs 5 oS5 g sla b, 5l eoliiul
b aSoe pald 1) ol al oo il 5 iloainge oSS
28 obml 1y See b uie Ol SIS sleanie sl e
b alRinls;] s SeS 42010 Jlo o [3] (il Ken g 0ol5 0ls,
o S Ll o ]y glpe oyl p Ll oo Slee slo il
b o aS sl e sl alBisle;l lowl S S a Ll ais S
Ll oy g oo bl Sady awops Jod 5l byl 5l goloas
Ol e pu al38l L ast wols las culyd 500508 pey 1y ail e
Gl Ll GullS 5 5 gl o slal o Sy soys halS 5 ,0Y oluss
S5 Sy S gyt 42009 Jlo o [4] 0Y58 5 ol canal ) a0
Ll aslsy Ldow by, b Sias (SKibogs des slewl jo alglS
5 Slocke oS pwyn 1) Slaye sl sy GliRe bl
5 bl et sl ey i1 alKtalel (b 5l eolinal L [B] o Sen
O B T L R P N e
Wty Glalidl b axd S aml g a0 wyy el (Saoss
Slégs cbale maldl g 5L ol GRIEIL 5 Bl Sl slasl
g 3l sl b [7.6] (iSen 5 sz joz -l oo 10lS (sl (slol
&3l g bl (218 g 55y 1y Lol o 5 gl 51 atnS Lol
s e B kB 4 (Shogs sl S e Glas el 5 egate
Lewl (Sl auoyd 5 Ll oo Y elis 5 slaas wiols o)lis g ioges
oslazul 1 2000 Lo o [8] Slelxly 3l gl o slayl o ook 36
Gl 355 syt S i bl 5o 1y Slge el 3 anenS (Ll s,
4t Ll g sgame sl Jae oS 5 L2011 Jlo ,o [9] o en o
2005 Lo ;0 [10] 66 0505 (o p Lwl a1y St g alglS Jilize 3!

7 o )lois16 055 1395 Mo o de SBlSe  Swiie



Vbl 9 Sy Soxo

Qaskiz pu o Zaizo Sl 393 dani slueT Gialdsd 5 iV Jadg g p3l s3ae 9 AL T ww)

LT sgome izl Joe slo el b 1 Jgar
Table 1 Mill parameters for FEM model
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Fig. 6 Von-Mises stress for various liner height, FEM model
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Fig. 8 Von-Mises stress for various liner angle, FEM model
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Fig. 9 Shear and von-Mises stress for various liner angle
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