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ANSWER ALL QUESTIONS. TIME: 2 hours

Question 1

(2) State briefly what you understand by the following terms, used in mineral
processing during comminution of the ore: '

old s
— reduction ratio [2] 2 ko O\ ¢ \'{\(wlm

) — work index [2].- 5 oo\ 'M‘lﬁ‘ib
‘_ ~ grindability [2] - e
— set of a crusher [2] - B \"\‘\\':Q’: )
— angle of nip [2] i Qowv_\w\w%\*ot\

(b) Primiary crushers in particular can be operated in one of two distinct modes:

WK

free crushing” and “choked crushing”. Explain the underlined terms. [4]

(c) Very often the new feed to a crusher is screened to remove the material, which
is already sufficiently fine to pass on to the next stage, and only the screen
oversize passes through the crusher. State three advantages that this
“scalping” of new feed gives. [6]

[20 %]

Question 2
~ a) Describe the crushing action of a jaw crusher with the aid of a clearly
labelled diagram. [7]

' b) How could the reduction ratio of a jaw crusher be altered for small
acdjustments, and for large adjustments? [3]

c) Describe the crushing action of a gyratory crusher with the aid of 3
clearlylabelled diagram. [7]

d) Describe the protecti‘on mechanisms of jaw crushers and gyratory cryshers
when an uncrushable material (e.g.-tramp metal) enters the
cavity. i

[3]
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Question 3

(a) Describe with a simple sketch the operation of the Symons standard cone
crusher. What is the purpose of the parallel zone? [7]

(b) Describe the protection mechanism of the Symons standard cone crusher when
an uncrushable material enters the crushing cavity. [1]

(c) What do you understand by the ‘Set’ of the Cone crusher and how could this
be adjusted? [3]

(d) Write Bond’s third theory equation and state what each letter stands for. [9]
[20 %]
Question 4

a) State three mechanisms by which grinding can take place with the aid of
diagrams. [9] ~

b) Describe the grinding action of a ball mill indicating the various zones that
- can be distinguished.

c) Figure 1 shows primary crushing in a gyratory crusher and secondary
crushing in a cone crusher, which is in closed circuit with a 125-mm
aperture screen. The gyratory crusher is fed at Ft/h (dry ore). The fraction
that passes 125 mm screen aperture in the feed, gyratory crusher
discharge, screen oversize, cone crusher discharge, and screen undersize
respectively are as follows:

=28 Y
—up= 40 %
= a=10%
ol 85 9%
—u=100%

Calculate the circulating load as a percentage of new feed. [7]
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Figure 1: Primary crusher in open circuit, secondary crusher in closed circuit with screen

[20 %]
Question 5

a) In a grinding circuit, a SAG mill operates with a 10, 000 hp motor. Typical
power draw is 80% of maximum. The 80 percent passing feed size to the
mill is 5 inches and the mill discharge has an 80 percent passing size of 2.1
mm. Calculate the Operating Work Index for this mill if the feed tonnage

rate is 1200 t/h. [6] ./

b) What are the two major function liners of tumbling mill perform? Give the
three main groups into which mill liners can be classified. [4]

c) Give and discuss three factors that affect the grinding of ores. [6]
What are the essential differences between the grinding action of the rod
EP mill and the ball mill? What is the effect of these differences in the grinding
action on the size distribution in the respective mill products? [4] 4

[20%]

END OF MET 3145 TEST
GOOD LUCK!
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