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k1 SHTREEYVHNEAR
B ETHAAEE DB T RNEEEE Table 1 All feeder and stay grinding material grain

I B Al B9 28 B A E , W LA UL R W Ak B BB composition
KB LA T AR B A T AR T R R R K%/ BT T OENRD RATT BB
RESR. B N R4 REREBHEY BT K By /% TR/ % BN TR Y%
TR AR, B IR E BT BT 7 E W6 135 6.99 0.00 4.11 5.18
HERETNEE. EAMNT T -2 HHR —35+25  7.68 0.00 4,52 5.69
AT IR LB RGN T AR AR, —25+20  3.23 0. 00 1. 90 2.39

SHEEBE A NREVEER 3.6 mX —20+15  10.16 0. 00 5.98 7.53
9.0 m MR ik W BREEAL, H AT XK BV B —15+12  7.41  0.00  4.36  5.49
FIALBERE T B 4358 T 150 t/h(GBH, B K EY 1248 12.76  0.00 751 9. 46
0 1096) » LA BT A BB 120 t/h R85 T —8+5 19. 96 0. 00 11,74 14,79
25%. 4E'lili°iti?l—ﬂﬁ—/\l‘5]%%%@“ﬂﬁfﬁ%éﬁiﬁp 5o 234 L o2 5 38 2 00
EASEFBREOREY —0. 15 mm FRAMRT —240.90  3.65  2.54  3.19  4.02
90 Yo FIBRHE K 2009 £ 3-5 A E’a%fr%&% o

—0.90+0.45 2.59 12,94 6. 85 8.63

TSI BERAEEE —0. 15 mm F R T 80X MiE
WLFHMERFA G —0.15 mm 8 IA
86 0 Zc . BT i) F A 9 BE T A0 B AN 48 Y () A

FERT B A AL i 55, DL OoR 4R = B g
oty [T 448 B —0.074  11.04  17.25  13.60 —

—0.45+0.30 1.69 18.53 8.62 10. 86
—0.30+0.15 5.03 37.06 18.22 22.96
—0.1540.074  4.47 10. 66 7.02 —

&3t 100. 00 100. 00 100. 00 100. 00
1 3L 3
THETTRMA M%lﬁtﬂ B AT 0. 9 mm I
1.1 ENATNEARNE Mk 25 3.56%, 1 0. 15 mm~0. 9 mm K 405k

SymL R AR T E Bk AL Bk RO BT BK .5T 68. 53%0. R BV B bR e R B, BREEHL Y R

Y #5 B #9:2012-09-17
EER A FAR 981 B AKWR A, TR L. BF5e w4 % L L&,

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

26 R TRRF¥M

KT

BRI 2%, BE A AU R RDRL, (HEREEHL NN IRA 2,
FRCPEPELY S EEOR.

TR TR IS DL B BR AT b, 32 B A MK HE 2 3K
B BIL PR for 5 A Rk 40 e B 4 . A B R D 4 P D
gy — B YL R B0 R, R 08
IRAD. R B} R B 2 R R e T R P AR 43 RO KL
JE 20 8L K AT 4 ORL A o 9 L ).

M 1 Al H BT 4 0 A R T R,
AFE 1 el U LIRS & R 7 R BU(E L % T0 %0
(W & WA IR L Ky 70 20) RYIR AP e T 5 i
SHETHREEHBRINAR L. 250 AREYER,
Horbr B4 AR o ML RLR T B, HA 8
SRR, A —0. 15 mm DL R 4R 9k B 38 8 7= 6
BORCATERE, F O, 76 347 B R B A %
BATEAR/NT 0. 15 mm #9404 7.

1.2 ¥MEXRENEHITE

1.2.1 2B/ 3wzt d HHi#E
REMLXARD, BHNIAL T 104, HEE T
RN, XELHE AKX —2HFBHE R KD,
WHEH BN EHER, 22— 182K R
MEEHR R OREH# L F R IE, 85k
Hr 3 T B 55 R 0 e /15 25 5 A B A X
THE 25 58 3O 58 e K5 98 3R R T H R Ut
FAEH T AR N R WD KZ, T %5
BRAZFEATTAT , ELATS W i oK 5 125 18 AT (B 313 A il
ARHERALEBWER. 2 ZFERTHES,
RORB AT )02 B BB T K22 B #F SR 4R 1 A Bk

BB A
3
[_OF
1OpeD0 df

,0.5224
¢ —¢
KD, WEEBT XM TATRE 4 iFkE
WA, cm; K. HERLRBIEREGo HENLE
HE, Yo AET REMPERE, kg/cm’ ;0. K
MIRTET WP AR EE g/ cm’ s Dy FyBEHL A
R GERZ"HB om;d; NEILEAH 95% 1T
iR, cm.
MFERELHEBALXLESHWE L KZZ]
3.6 mX9.0 m BREENLI L br TAESAE, 4511 5&
WA BT B4 BT B RIS, B RS W
x 2.
R2ESHAPITEHMEREREE 20.1
mm, {5 BR 4 7= H /N F 30 mm /0 BROKE AR B A
BREEALA PIHE W, BT AR A 30 mm RLF B9/
Bk, MBI BR ST IRAL R 4% BB, R 30 mm AR
B/ANRBAGE, BB R DHEKRR THERN

30 mm.

Db:Kc

*2 HFEYRTFENELCERMENKER
Table 2 Ball diameter according to the different

range of grinding materials

T REWE/ HFEREH EERRE/
mm BR4%/mm mm
14 +20 101 100
24 —20+12 79 80
B 3H —12+5 58.1 60
B4 —5+0.45 30.2 40
E5H —0.45+0. 15 20.1 30

1.2.2 #GMEBAHEHRZATH HLER B

DL REREE B # LR Ok U, 78 90 3R 9 % o 22 A e
T AR — i % gl 2o AR v, B BRO 7ORL Y R R vh i
WEE BRI 0 BT I i R L RIAE R 45 R BRE
ULB RO AR Y AR A BE AL, MBR T %
BR3P O] RE R ) BORL, 4 AT RE RS 2R, BT DA
B BR -5 LA AR AR BE DL 5 B4 BR BN 6 Al 20 57k,
{ERET & A M e AT O B 2 B AL A, 3 0 R 1L, AR BR
Bl b3 BB W B BTORE I A T BB D BB R AT R
T BR 1 B8 B B 0 R T I BTORE, U A A 4T R A
BB A BRI, BREEBIL N B BT i R SE B R — BB
PLig AR,

B ORL B BRSO B T 5T LU R AR R B
WAk MY, (B EDL N H R BRAT RO 03158, —
FE S GUN PR RORE T, 5 & 00 B BR L B R R
R I T A B BBk Y LB R AR & B
WL 7™ FRR T . X — BT & & U0 0 AL
BB, A BB R B . BT SRR,
R B L 51 R T B AR Y AR R 2 A
P R AR e TR O A 1 D U %oF 4% 4 ) A R o 47
BEC AN 3.

F 3 REMAEWBkEI LB

Table 3 Proportion of different specifications

of steel ball

REYR SREWHST MR8

R/ ™ /v mmB/mm HB/%
—+20 13. 26 100 15
—20+12 13.02 80 15
—12-+5 24,25 60 25
—5-40. 45 15.65 40 15
—0.45+0.15 33.82 30 30

NIt A B 55 PP HE 2 DR EL B R
@100 @80 * @60 : P40 : ®30=15: 15 *
25 +15 * 30.
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WEHENTE T RR TS REN? HiEHBR £S5 RBAVMERTENERER
RIGEUEHH., I THTERRE R I, LMEEIT Table 5 Grinding results of the partial big scheme
BATTSR, — R IR TT R R IT R, — 2 iy THER/ G ERBE RREE
W RREM DN TR XN EFETH & /A Zve/h D%
B TR R, TN k) TR, L F 4 4 +2.5 21.1 2.11 2.11 100. 00
Fz, —2.540.9 1.7 0.17 2.28 97.89

WFHFITE . O100 + P8O : B0+ P40 :* 30 = —0.940.45  20.5 2.05 4.33 97.72
15:15: 25+ 15 30CF ¥ B4 57 mm) ; —0.45+0.3  43.7 4.37 8.70 95. 67

MR ITEE : 2100 : @80 = D60 ¢ ©40=30 * 30 —0.340.15 183.6  18.36 27.06 91. 30
230 ¢ 10 (GFHEKE 76 mm) ; —0.150.074 143.2  14.32 41. 38 72. 94

T/NJ7 5. @8O & D60 * @40+ D30 =25 * 25 —0.074  586.2  58.62 100. 00 58. 64
P25 25 CRIgRkAE 52.5 mm); &t 1000.0  100.00 —

) HE. D100 : P8O = B0+ PLO=70 : 10

x6 RONERFENERER

Table 6 Grinding results of the partial small scheme

210 10 (GF#Ek1% 88 mm).
B A MR R EE L BT K F

FHER/ HAEE ERRTR GRPFR

HATAS IR IO 1 SRR mm sy
L3 #FARBEEE +2.5 29.0 2.90 2.90 100. 00
¥R I e R S R E AL 5 4 R
—2.540.9 1.6 0.16 3.06 97.10
FRENLAMEI TESEM Y. B BHLA 3.6 mX
—0.9+0.45 5.3 0.53 3.59 96. 94

9.0 m, 5 17 r/min, B K 75. 25%. IR B K E
Bl 0. 45 m < 0. 45 m, Bk 100 ke, % 3 % % —0.454+0.3  16.8 1. 68 5.27 96. 41
365%9%&%%5@&%%%“%@%% —0.34+0.15 160.1 16. 01 21.28 94,97
51 r/min, BB E K 715% Bk B LG H R GH) —0.15--0.074  160.7 16.07 37.25 78.72

BEHL B A 24, —0.074 626.5 62. 65 100. 00 62. 65
FBEVFHAT MR 1 0.7 BRE4SH, it 1000.0  100.00 -
SPIE 5 By s B 16 kg, BB K BEHIRLE , B 28 min 7 WIVERFRNEREER
Al 7= 5 40 B 3k 80 % 24 ) — 0. 15 mm. B4 Table 7 Grinding results of the using scheme in
Bl REEE— A8, B BE 28 min. BEH 5= & BURE the factory
1 kgiEAT0AT , HHE BB R, 3 AFIA R 4~F 7. - GMER/ AHER ERBER GERER
mm
R4 BEFRENEBER g /% Sy /% Zyr/%
Table 4 Grinding results of the recommended scheme +2.5 4.3 0.43 0.43 100. 00
GNER/ KAN=FE ERMEER HRERSE —2.54+0.9 1.1 0.11 0.54 99. 57
A/ mm % Sy /% Sy/%
& v e/ e/ —0.940.45  27.6 2.76 3.30 99. 46
+2.5 24.1 2. 41 2. 41 100. 00
—0.45+0.3  55.8 5.58 8.88 96. 70
—2.540.9 1.1 0.11 2.52 97.59
—0.340.15 182.3 18. 23 27.11 91.12
—0.940.45 4.3 0.43 2.95 97. 48
—0.1540.074 146.1 14. 61 41.72 72.89
—0.45+0.3  16.2 1.62 4,57 97.05
—0.074 582.8 58. 28 100. 00 58. 28
—0.3+0.15  151.4 15. 14 19.71 95. 43 o L000.0 10000 B
—0.1540.074 156.0 15. 60 35.31 80. 29
—0.074 646.9 64.69 100. 00 64.69
&3t 1000.0  100.00 — —
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RAWMT 4 MEFAE DM A A TTRIE
PR .
a, 2.5 mm M PR & &, HTHNEAW
e 7 SR TAOHL JBURL B BB 7 5
b, —0. 15 mm =&, R X B BEH KL 19
&R, HAR R AR AT
¢, —0.074 mm Gy 3R, W TAEH 8 Wt
B SR BESCR R, B AR AR A
d. #% —0. 074 mm ¥ #9 BE LRI A R Bl %
—0.074 mm T #BEHLA 77 R g o LB AL I/
CR* < B L, WEAREGT, LT B g oo NI
B, T DLAIBER &R BIR T RIG g-0.0n il
oo F R 2
A FhPI R RR T SR I IR 45 R LLAR D) A 3R 8.
8 AMUMERATROEBTHRLE
Table 8 Effect comparison of four scheme
pES WETE MAITR RAITR R TE
+2.5 mm
P /%
+0.15 mm
P/ %
—0.15 mm
R/ %
—0. 074 mm
R/ %

9o/ 0.301  0.265
LR/ RS« B ]

g—o.on N
R

8 ML RULHA .

a. A MNHIRERR TR, ) R ARk
el Z o R RE 5, BT = R +2.5
mm f)RLRE £ 5 A M, T DR /) T 58 BB A R Bk 1 i
HE, T EPRES EE

b, DLBEGRLEE S I W AR 4R HEHE O REB R
RE AR MR M T RBAAEFN S ER
L MAHETRENSRARERETERS,
TR H REAL;

c. —0.074 mm BAREPHEEIFTREE, WK
TRKE FREE

d. #%—0.074 mm F1# BEHLE = R HEE H R
B, ) FRES 4. 4% WD TERZ,
MAFRER FRERE.

FEER A D BOM B R B GR B T,
—0.15 mm¥ 7= B A R T BN K E,
WA R HEFE R PR IR T RAREF R WD T
RIRZ K IT R LB Ir B R F

2.41 2.11 2.90 0.43

19.71 27.06 21,28 27.11

80. 29 72.94 78.72 72.89

64. 69 58.62 62. 65 58. 28

0.289 0.263

1.144 4 1.0076 1.0989  1.000

BB A BT 5 R 480 1 1R R 2 B AL P /N
BR L B 22 2 15 R W B A RKOR L O X A ] A
REEAZRBEDRAZEHAT 107 RETE
BR, % OB W iR B 4 RN T B e it ) 2 IR
AT ELBK 15 H A LB .

®100 : @80 : ®60 : P50 = P40 = $30=21:
21+ 1524 ¢ 11 : SCFIRER 65. 6 mm).

Y R K P AR R AT BB, B RS R
Lz 9.

R BHFRTHEVERARNERER
Table 9 Grinding results according to the new feeder

calculation scheme

HAER/ TR ERRTE ARRTE

Ao g Y/ % Xve/% Zye/%
+2.5 25.3 2.53 2.53 100. 00
—2.540.9 1.9 0.19 2.72 97. 47
—0.940.45 9.5 0.95 3. 67 97. 28
—0.45+0.3  35.2 3.52 7.19 96. 33
—0.3+0.15 177.0 17.70 24. 89 92. 81
—0.1540.074 156.0 15. 60 40. 49 75.11
—0.074 595.1 59. 51 100. 00 59. 51
i 1000.0  100.00 — —

MR 9 AT, BAMST MEIRE /DT 30
mm R B, IR T R ER Y L BB 5 e
25FH, —0. 15 mm FER L EFE RN 5. 18%, BB
Ak E 0. 12%. BHLRH RS g oon LA
0.270 5,3 /M FHEF 7 14 0. 301, (HLw] LIk
K A TR I R R BR Y B 491 AS BT B, S B A 7 PR
RWE T RO R R
1.4 #HEKFRB/E

ANEWFE WP LR Mo XS, B —&%
FHEBT , BARNPIERRER S R4 kA, H R
VBRI ER 1 RSE L ERD L Sl T dE R 2k
FRAG IR FC LE » B 06 20 b BR DL M A BT — RIHFE R
BRE, (AU R B 4L 5 597 2 R AH T A9 E Lh ) 7R B
— NGB AN I ER T .

IRIE IR 2R 7 88, E AN BRI IE B AR
eI 42, 47 % 3l 15 20 T3 2240 I A 0 BR 1Y 45
it 2. MR AN 0 B BR A0 4 1 it 2T LB 2 b
BREGGIH ©100 = B8O * B0 : d40=45 ¢ 15 = 25 ¢ 15,

MIREARE L R RFER BRI R R ITE
Ja B BAZ AN I B AR, JLA A 5 v B IE # A
BRHIE.
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F 1 V)R 09 ok R Lo TR AL P B R A R

LARNF I AL T HE A B 25 3R 4 .
a. BRIBHLR AP BRI BEAE 40, 2 mm DL F M PR
R 1.02% 24 ,0. 074 mm~0. 9 mm ) 71 8] = :
R LK 79.19% , EF B ARBEZS K, & [1] C.EZMEFIFK.B A JIK. AT 908,

2 & &

BRI L. BETE AN 40 [M. Jb s Ak 2 B 3%, db 3. h E Tk
b. %o i BRAE NS WAL BB, T AR A Hi LAt . 1963.

[2] B#F# REBIMARRTHETESR] PE
2, A H,1989,19(8) :856-863.

BRI R E: 0100 = $80 + 60 : @40 : P30=15 :
15+ 25 ¢ 15 & 30; &3 P R #FXF Lo L g ik B, B

‘ : . ‘ - [3] B, W5 2. 3RAEULA TR L AR 306 55 56 e M,
A Dl T 50 R B0 R B R PSS
RN SE AU PIRTT R IREIE 10y gy e iom 506 M RS Tl

FHROAT R R BB T 14. 44 %. R L, 1984,
c. MIENERE IE BFR4E1E #2215 45 21 i #b [5] BAM.HF5EF .82 KM LT84 Tl H
BRI ©100 ¢ B8O+ PO * P40=45 : 15 25 : 15, MR FE , 2006.

Optimum ratio of steel ball for mill in Yunnan phosphate fertilizer plant

GUO Yong-jie'*
(1. National Engineering Research Center of Phosphate Resources Development and Utilization, Kunming 650600, Chinaj;
2. Yunnan Phosphate Chemical Group Co. ,LTD. ,Kunming 650600 ,China)

Abstract; Aiming at the problem that an unreasonable ball ratio and the low degree of grinding fineness
resulted by too much big balls in a phosphate fertilizer plant of Yunnan can not meet the requirements
of phosphoric acid production, the grain size composition of ore was analyzed. According to the grain
size composition of ore, using the accurate costume complement method proposed by Duan Xixiang
professor of Kunming University of Science and Technology, a scheme of precise ball solution for mill
to the phosphate fertilizer plant, and a partial big scheme and a partial small scheme were put forward,
which compared with the pack ball scheme in the factory. Experimental study results show that the
accurate pack ball schemes is best, which can increase the production capacity of ball mill by 14. 44 %.
Based on the new scheme of the grain size characteristics curve, a plan of ball load and addition is given,
which can make the steel ball load composition always keep the level of recommended initial installation
approximately,

Key words: ore into mill; grain size; exact load and addition of ball; grain size curve
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