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Study on Cement Clinker Grinding in
Horizontal Planetary Ball Mill

Wu Guangrui, Zhang Linjin, Ye Xuchu
(College of Materials Science and Engineering, Nanjing University of

Technology, Nanjing 210009, China)

Abstract: The advantages and grinding mechanism of the horizontal
planetary ball mill were analyzed. A self-designed multi-functional
horizontal planetary ball mill was employed to study the influence of the
centrifugal acceleration, the rotation-to-revolution speed ratio, and
grinding time on the cement clinker grinding effect and the yield of available
cement powder (d<75 wm). The results showed that the best grinding effect
was obtained when the centrifugal acceleration was 14G. The key factor of
controlling the regional boundary of centrifugal area and centripetal area in
the pot was the rotation-to-revolution speed ratio. In the 14G centrifugal
acceleration, it could get a 65.23% rate of production of the available
powder in 5 min.
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Tab.1 Chemical composition of cement clinkers

CaO  Si0, ALO; FeO; MgO KO NaO SO,

1z=a/g, 1 g s a

w/% 648 2131 498 351 234 0.724 0.232 034 1.764

10 min
, 10, 12, 30, 40, 50,
60,100, 150, 190 , , 190
(75 pm) 0 mm,
, 0.1 g,
2.2
, 7.78 kglem?,
20 mm 5 . 10 mm 12 . 5 mm
12 90 mm, 1.526 L,
150 g, ,
: 250 r/min
2.5, 140 mm ., 3 min,
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Fig.4 Influence of revolution speed on cement clinker grinding
at a certain rotation-to—revolution speed ratio
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Fig.5 Influence of revolution speed on cement powder yield
at a certain rotation-to-revolution speed ratio
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Fig.7 Influence of revolution speed on cement powder yield
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80 1 —=—] 10 mm
70} N i
—4=170 mm

wil %
Z

0 02 04 06 08 10 12 14 16 18
o/ mm
H8 EELREEIRERENRR
Fig.8 Influence of revolution radius on cement clinker grinding



.42 . 16
E) o
b o b b b
’ ’ ’
3.2 , s
( 9’ b
250 r/min, ) o
. 33
9—10 14G( 300 r/min,
o 140 mm) ,
, s 11—12, : 5 min
1~3 , , , 11,
0.2 mm s 3 min 0.25 mm
, s 3min 5 min
, : , 5 min 65.23%,
) 5 min ,
, 5 min, o
; 35
b ’
’ 9 b
o 5 5
’ 9’
100 §
90 —a 1.0 100
—e— 1.5 90
80 | —a— 2.0 I mi
0 25 80 —e— | min
70 | —r— 2.5 70 —x—3 min
e 60 — :-0 —a&— 5 min
s . —— 35 60 —v— 10 min
z - X 50 —<— 20 min
40 = dof
30 30+
20 20+
10 10+
e of - -
0 02 04 06 08 1.0 12 14 16 18 10 .

d/ mm
B9 EfERESARFEIEREBENTZR

Fig.9 Influence of rotation—-to—revolution speed ratio on

clinker grinding
60

50 |

40 + /
30 b /

w /! %

B 10 BER B 5S 0 R b 3 B & i 7 R RO R
Fig.10 Influence of rotation-to—revolution speed ratio
on powder yield

0 025 050 075 100 125 1.50 1.75

d/ mm

B 11 # B  i8) X F R B A B T
Fig.11 Influence of grinding time on clinker grinding

100

90 F /
80
70 + /

60 +

w /%
.
)4

0 2 4 6 8 10 12 14 16 18 22 22
i/ min
B 12 A U] X AR SR R R Y 5
Fig.12 Influence of the grinding time on powder yield

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



.43 .

1) ,
146G,

2)
3) (14 G)
5 min 65.23%,

(References) :

1. ,

Z1. 2009 2 0283900.6) .

( :0512-5779 0006.5519 6006 ;

2002(2):37-39

[2] , , . [3.

,2008,38(1):27-31

[3] s , 01272924 .8[P]. 2002-09-25

[4]FENG Y T, HAN K, OWEN D R J. Discrete element simulation of the
dynamics of high energy planetary ball milling processes[J]. Materials
Science and Engineering A, 2004,375-377. 815-819

[5]1 MIO Hiroshi, KANO Junya,SAITO Fumio, et al. Effects of rotational
direction and rotation-to-revolution speed ratio in planetary ball
milling [J]. Materials Science and Engineering A, 2002,332 (1-2):
75-80

[6] MIO Hiroshi, KANO Junya, SAITO Fumio, et al. Optimum revolution
and rotational directions and their speeds in planetary ball milling[J].
International Journal of Mineral Processing, 2004, 74(Suppl 1) : 85-92

[7] MIO Hiroshi, KANO Junya, SAITO Fumio. Scale-up method of
planetary ball mill[J]. Chemical Engineering Science, 2004, 59(24):
5909-5916

[8] . . . 99228781.
2[P]. 2000-05-10
[9] , , 2006100
40101.7[P]. 2006-10-18
[10] : [7]. :
2001, 21(11); 10-15
[11] . . .
,1990(2); 28-30
5 (

: Www.miyou.com.cn )



