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On the Wear Properties of Cylpebs

Denji Hichida
Kasaku Yoshitaka
Susumu Hasegawa

Yasuo Hiramoto

The cost of replacement of the metal worn of the working surfaces of the balls and cylpebs represents a
considerable fraction of the cost of operation in a cement plant, and so it is economical importance. For
this reason, it is necessary to understand the wear properties of balls and cylpebs and their behavior.

Generally, the rate of ball wear is given by

_gtl =KD" . (2ENE3)  cerreeeeeei oot )

where D is the diameter of a ball and K is constant. At n=3, the rate of ball wear is proportionarl to

the ball weight and at n=2 to the ball surface area. i

Very little information is available on cylpebs, but there are various reports on n. Materials to be ground,
the hardness of cylpebs and other factors bring on difficulties in the experiments, but fortunately we have
been given a chance to experiment with four kinds of cylpebs.

The results were obtained as follows :

—_— = 2 ------------------------------------------------------------------------

g1 = KD @
And the mass of a sphere is expressed as follows :

W= (7[’/6) P D3 ...................................................................... (3)

Where p is the density of the sphere.
From the equations (2) and (3), we obtained the relation between D and t, as follows:
DR T TR @)
The curve of D vs t is a straight line.
The experiment results obtained satisfied this linear relation ship. With cylpebs, therefore, it appears that

its wear rather proportional to its surface area.
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Table 1—[ 1] The cylpebs for testing.

Cypebs size Original Producing
Sign Havdness Re. H
(m. m) Cylpeb weight (g) method
The cast by
A 20¢ x 35 81.9 metal model 53.0
The cast by
B 20 x 35 88.3 SEBY odel 4.5
C 20¢ x 35 89.2 ” 49.0
D 25¢ x 43 152.0 i 44.5
Table 1—[ 2] The testing mill
i Number of Cylpebs The.total.wexg.ht of grinding The material
Mill HLSIZ€ | mill rotation loading mediums in mill (t)
(m) (r.p.m) (%) 1 Section ‘ 2 Section | 3 Section | '© be ground
Wet open The raw of
2.44¢x11.25 19.9 25 16 16 29
civcuit system cement
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Mill driving time

465.55
1015.45
1583.05
2075.55
2622.35
3144.35
3606.25

Mill driving time(n)

(h)

0
383.05
781.10

1153.50
2802.00
3564.30

Mill driving time (h)
0

403.30
866.10
1357.05
1787.50
2212.20
2776.05
3383.35
4020.30

-_—

Mill driving time (h)

! -

0
609.15
1017.40
1391.00
1894 .45
3100.10

(h) -

19.40
18.40
16.80
13.30
11.80

The maximum
diameter of

a cylpeb.(mm) | a cylpeb.(mm)

4 _

| 19.95
: 18.66
17.12
15.95
14.74
13.71
12.08

10.59

The diameter of
a cylpeb.

11.80

_! The maximum
diameter of
| a cylpeb. (mm)

|

21.06

Table 2

IRy T DB DT

- [ 1] A cyipebs

(mm)

19.64
18.39
17.22
15.86
14.53
13.25

-[2)

_[ The minimum
diameter of

18.50
17.10
15.70
11.10

‘ The length of ;1 cylpeb.

(mm

L

31.36
30.28
29.53
28.70
28.05
27.36
26.87
26.35

B cylpebs

The average
diameter of

—_————————

l
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The weight of a cylpeb.

(&)
81.9
68.6
57.5
18.6
40.6
33.1
26.6
20.8

-

| The length of ‘ The weight of

Table 2- (3] C cylpebs

The minimum
diameter of

19.36
17.97
16.22
14.82 |
13.40
11.60
10.05
8.56

The aveyage
diameter of

a cylpeb. (mm) | a cylpeb. (mm) | a cylpeb.(mm) a cylpeb.(g)
20.77 37.15 88.3
18.95 36.20 71.9
17.75 35.90 61.5
J 16.25 35.60 50.5
12.20 31.60 | 24.3
} 10.45 29.60 [ 14.1

The length of

a cylpeb.(mm)

The weight of

a cylpeb.(mm)

20.90 |
19.66
18.31
16.67
15.39 |
14.07 |
12.66 l
11.06

9.57 1

37.38
36.36
35.74
34.90
34.34
34.21
33.05
32.08
30.11

89.2
, 78.9
i 67.1
| 53.9
4.4
36.7
27.4
20.2
13.5

Tabe 2- (4] D cylpebs

The maximum
diameter of
a cylpeb.(mm)

The minimum
diameter of
a cylpeb.(mm)

24.24
22.91
22.52
20.81
18.27

!
|
|
!

The average
diameter of

The length of

The weight of

a cylpeb,(mm) | a cylpeb.(mm) a cylpeb. (g)
25.69 | 44.35 | 152.0
23.89 42.48 | 130.0
22.57 40.75 111.8
21.99 ! 40.34 102.7
20.17 40.11 85.8

39.33

17.53

64.5
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(D : The calculated diameter of Cylpeb
with cylpeb’ s length and density)

Fig. 2 The diameter of cylpebs according to

mill driving time
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Fig. 4 The cylpebs shape expressed by (4/D)

according to mill driving time
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Fig. 5 Cylpebs weight according to mill driving

time, plotted on a semi-logaritmic paper
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Table.

A cylpebs

Mill driving time ‘Supplied cylpebs

[blj/[alj (kg/h)

I A1 8 (1967)

W 25¢x43 (mm) ORI LRV T (DAY T)
CANThEBRATHZ LN TELDOT, Tk 20px
35 (mm) OV T7 (A, B, C, 2RI 7T) &
D I NHEBEEECOW T DR 71T - THhic,

DL TR L S VEERR R » OBk Table3d
(@S 1

3 - (1)

|
|

B cylpebs

Mill driving time | Supplied cylpeds

) {a1) weight (t) [by) ) {as) weight (1) [bz) (bz}/(az) (ke/h) |
! | - T -
3696 .25 37 10.0 I 3564.30 ]| 49.5 ‘ 13.9 7
Table. 3 - [2]
o C cylpebs - D cylpebs

Supplied cylpebs

Mill driving time
weight (t) (hs)

Q) (a3) (hs)/(as] (ke/h)

Supplied cylpebs

Mill driving time
weight (t) [hy)

(h) (as) (hs)/(aq] (keg/h)

4020.30 54 13.4

| |

24 7.7

3100.10
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