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Feed opening
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GP cone crusher and basic concepts

GP cone crusher is a compressive
crusher where feed material is
crushed between a fixed concave
and a movable mantle. Bigger
rock particles are crushed against
the mantle and concave. This is
called single-layer crushing.
Smaller rock particles are crushed
between other rock particles,
which is called multi-layer crush-
ing. Multi-layer crushing plays a
significant role in the GP cavity.
This improves the end product
shape and reduces wear in wear
parts.

Feed opening

The feed opening defines the maximum
feed size to the crusher. In GP cone, the
closed side feed opening is measured from
the top of the concave to the top of the
mantle when the mantle is at the closed side
setting position.

The maximum feed size in GP cone is the
same as closed side feed opening. Maximum
feed sizes are also stated in cavity configura-
tion tables later in the guide.

Closed side setting (CSS)

The closed side setting defines the reduction
ratio in GP cone crusher and has significant
bearing on product gradation, capacity and
power draw.

The closed side setting is measured from
the bottom of the mantle to the bottom of
the concave at their closest coincidence dur-
ing the gyrating cycle.

Nip angle

The nip angle is the the angle between the
mantle and the concave. Too large nip angle
reduces the capacity and increases the wear
due to feed material is bouncing upwards in
the cavity.

Reduction ratio

The reduction ratio means the reduction fac-
tor between feed and a product. This ratio is
usually taken from the 80% point of the feed
and product curve. A typical reduction ratio
for the GP secondary crusher is 3-5 and, for
the GP fine crusher, 1.5-3.
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Good feed level and distribution

How to operate a GP cone crusher

In order to get optimum capacity

and maximum lifetime of wear
parts, consider the following
points:

1. Check the feed arrangement:

- The crusher should be choke fed so that

the crushing chamber is full all the time.

This is important, especially in fine crushing.

Choke feeding maximizes the amount of

multi-layer crushing, and improves wear

shape and crushing efficiency.

1. Choke feed level for GP secondary
crusher is at the level of the mantle
fixing nut

2. Choke feed level for GP fine crusher is
max 1 meter above the top bearing
arrangement

- The feed must be distributed evenly 360°

across the crushing chamber. Uneven feed

distribution may cause unbalanced crushing
forces and uneven wearing in the GP con-
cave.

- Feed should not be segregated (for exam-

ple finer material in other side of cavity).

- The flow of the feed should be stable and

continuous. (However GP cone crusher can

be used in pulse fed applications as the
head spin is minimized.)

- Circulation is needed when producing high

quality products.

Too big feed material

2. Check the feed size and gradation:

- Oversize feed material decreases capacity
and can cause unnecessary loads to the
crusher.

- Too small feed size for the cavity increases
wearing at the bottom part of liners and

may cause poor utilization rate of wear parts.

- Fines (0-4) should be screened away before
the crusher as they may cause packing. (GP
secondary is not sensitive to fines)

- Feed gradation should be stable (no gaps
in feed).

Too small feed material

Note: Feed material characteristics
such as gradation, bulk density, mois-
ture, clay content and crushability
have significant impact on crusher
capacity.
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3. Check the setting. It should be close to
required product

- Setting increases -> Product size increases

- Setting increases -> Capacity increases

- Setting increases -> Power draw decreases

4. Check the stroke
- Stroke increases -> Capacity increases
- Stroke increases -> Power draw increases

5. Check the cavity in use

« Based on feed size

« Based on required end product size which
gives required setting range

« Check the crushing ratio.
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6. Check the wear profile of the liners: A
distorted wear profile may decrease
capacity, increase wearing and increase
crushing forces

t

Indicative table

Example of bad wearing. Cupping has occurred.

Example of normal wear. Obtained with correct
feed arrangements, feed gradation and parameters
for the cavity.
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GP secondary cone crusher
cavity selection

Each GP secondary cone crusher has two cavity options with different feed openings and setting ranges.
The correct cavity can be selected based on feed size and setting.

Difficult and Difficult and non Medium and Medium and non  Easy and Easy and non

GP Secondary abrasive rock abrasiverock abrasiverock abrasive rock abrasive rock abrasive rock
XT510/ XT610 (XY} [Y) YY)
XT710 (YY) (YY) (YY) YY) (YY)} (YY)
XT720/ XT810 (XX (X [ XX oo

e Can be used e e Good choice eee Recommended  Definitions for different rock types are

presented in Wear and materials application

guide, page 4.

Maximum feed size and setting ranges min-max, mm (in)

GP100S GP200S GP300S GF500S
M C C EC C EC C EC
. 199 236 212 288 237 320 312 392
Max Feed size (7.83) 929) (8.35) (113) ©933) (126) (123) (154)
. 2043 24-48
16 mm (0.63 in) stroke 079169  (0.94-189)
. 24-46 2652 24-47 28-53 3067 3577
18 mm (0.71 in) stroke (094-181)  (1.02-205) | (094185) (110-209) | (1.18-264) (1383.03) o S
s TG The minimum setting is limited by
20 mm (0.79 in) stroke 094-161)  (1.14-181) . .
il albilld either the power requirement or
. 28-39 3444 2743 29-49 29-44 32-50 3563 4074 o )
25mm (098in)stroke (1 70.150)  (134-173) | (106-169) (114-193) | (114-173) (126-197) | (138-248)  (157-2.91) adjusting pressure. Depending on rock
. 28.5-41 30547 31-42 34-48 37-62 4274 characteristics, the minimum closed
28 mm (1.101in) stroke (112-161)  (120-185) | (122-165) (134189) | (146-244) (1.65-2.83) de cott X
side setting can change.
, 30-39 3245 3340 36-46 4060 4570
32mm (126 in) stroke (118-154)  (126-177) | (130-157) (142-181) | (157-236) (1.77-2.76)
. 31537 33543 3538 38-44 4357 4867
36 mm (142 in) stroke (124-146) (132-169) | (1.38-15)  (15-1.73) | (169-224) (1.89-2.64)
. 4555 5065
40 mm (1.57 in) stroke (177217)  (197-256)
M = Medium
C = Coarse

EC

Extra coarse
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GP fine cone crusher cavity selection

Each GP fine cone crusher has several cavity options with different feed openings and setting ranges.
The correct cavity can be selected based on feed size and setting.

Ay : A |

GP100 EF, GP11F EF, GP200 EF, GP300 EF, GP550 EF GP100F, GP11FF, GP200F, GP300F, GP550F

GP100M, GP11FM, GP200M, GP300M, GP550M GP100C, GP11FC, GP11MC, GP200MC, GP300C, GP550C  GP11M EC, GP200EC, GP300EC, GP550EC
d



Difficult and Difficult and non Medium and Medium and non Easyand Easy and non

GP Fine abrasive rock  abrasive rock abrasive rock abrasive rock abrasive rock abrasive rock
XT510/ XT610 (XY} oo Xy
XT710 XX XX X0 X0 eoe eoe
XT720/ XT810 oo’ eo* oot oo*

® Can be used e e Good choice eee Recommended Definitions for different rock types

*coarse feed are presented in Wear and materials

application guide, page 4.

Maximum feed size and setting ranges min-max, mm (in)

GP100 GP200 GP11F
EF F MF M C EF F M EC EF F M C
’ 32 46 87 133 135 35 64 104 168 35 70 113 152
Max Feed size (1.26) (1.81) (343) (5.24) (531) (138) (2.52) (4.09) (6.61) (138) (2.76) (4.45) (5.98)
16 mm (0.63 in) 5-18 5-17 7-20 10-20 13-24
stroke (020-071)  (020067) (0280790 (039079  (0.51-0.94)
18 mm (0.71in) 8-27 7-29 10-29 12-35
stroke (031-1.06)  (0.28-1.14)  (0.39-1.14)  (0.47-1.38)
20 mm (0.79in) 616 6-15 9-18 11-18 15-22 523 7-24 14-28 15-29
stroke (024-063)  (024-059)  (035-071)  (043-071)  (0.59-087) (020-091)  (028-094)  (055-1.10)  (0.59-1.14)
25 mm (098 in) 7-14 7-12 11-15 1215 17-19 11-24 10-26 13-26 17-32 7-21 9-21 16-26 17-27
stroke (028-055)  (028-047)  (043-059)  (047-059)  (0.67-075) | (043-094) (039-102)  (051-1.02)  (067-1.26) | (028-0.83)  (035-0.83)  (063-102)  (0.67-1.06)
28 mm ( 1.10/in) 125-22 115-24 14-24 20-30
stroke (049-087)  (045-094)  (0.55-094)  (0.79-1.18)
30 mm (1.181in) 9-18 11-19 18-23 19-24
stroke (035-0.71)  (043-075)  (071-091)  (0.75-094)
32mm (1.26in) 14-20 13-22 15-22 24-28
stroke (055-079)  (051-087)  (0.59-087)  (0.94-1.10)
36 mm (142 in) 155-18 14.5-20 16.5-20
stroke 061-071)  (057-079)  (0.65-0.79)
GP11M GP300 GP550
C EC ECLS EF F MF M C EC EF F MF M C EC
Max Feed size 112 194 206 32 50 106 126 150 192 50 73 9 137 177 235
20mm (0.791in) 1529 18-32 2051
stroke (059-1.14)  (0.71-126) (0.79-2.01)
25mm (098in) 1727 20-30 25-49 6-22 8-28 13-24 15-29 18-32 22-41 8-29 11-35 12-38 1641 18-43 22-46
stroke (067-1.06) (0.79-1.18) (0.98-1.93) | (0.24-087) (0.31-1.10) (051-0.94) (0.59-1.14) (0.71-1.26) (0.87-1.61) | (0.31-1.14) (043-1.38) (047-150) (0.63-161) (0.71-1.69) (0.87-1.81)
28 mm (1.101n) 7-21 9527 1423 16-28 195-31 235-39 928 12-34 13537 18-40 2041 23545
stroke (028-0.83) (0.37-1.06) (0.55-091) (063-1.10) (0.77-1.22) (0.93-1.54) | (035-1.10) (047-134) (053-146) (0.71-157) (0.79-161) (093-1.77)
30mm (1.181n) 1924 22-27 30-46
stroke (0.75-094) (0.87-1.06) (1.18-181)
32mm (1.261n) 8-19 11-25 1521 17-26 21-29 26-37 10-26 13-32 15-35 20-38 22-39 25-43
stroke (031-0.75) (043-098) (059-083) (0.67-102) (0.83-1.14) (1.02-146) | (0.39-1.02) (051-1.26) (0.59-138) (0.79-1.50) (0.87-1.54) (0.98-1.69)
36 mm (142 in) 9-17 125-23 16-19 18-24 225-27 28-35 11-24 14-29 16.5-32 22-35 23.5-37 26.5-41
stroke (035-0.67) (049-091) (063-075 (071-094) (0.89-1.06) (1.10-138) | (043-094) (055-1.14) (0.65-1.26) (0.87-138) (0.93-146) (1.04-161)
40 mm (1.57 in) 10-15 14-21 19-22 24-25 30-33 12-22 15-26 18-29 24-32 25-35 28-39
stroke (0.39-059) (0.55-0.83) (0.75-087) (0.94-098) (1.18-1.30) | (047-087) (0.59-1.02) (0.71-1.14) (0.94-1.26) (0.98-1.38) (1.10-154)
45 mm (1.77in) 13.5-19 16.5-23 19.5-26 255-29 26.5-32 295-36
stroke (053-0.75) (0.65-091) (0.77-1.02) (1.00-1.14) (1.04-126) (1.16-142)
EF = Extrafine
F = Fine
MF = Medium fine he min s lmited b
M = Medium T Em:mum setting is limited by
either the power requirement or
C = Coarse et P g g )
adjusting pressure. Depending on roc
EC = Extra coarse ) 9p P 9

ECLS = Extra coarse
large setting

characteristics, the minimum closed
side setting can change.



When to change liners

Liners must be changed before
they are worn through in order to
prevent damage to frame or
head. Liners should be changed
no later than when the A dimen-
sionis 10-15 mm depending on
crusher model.

Production aspects may sometimes favour
changing of wear parts before they are fully
utilized. Hourly capacity or product quality
may decrease towards the end of liner life-
time and it may be economical to change
the liner before the end of its lifetime.

A distorted wear profile typically causes a
reduction in capacity. Other symptoms of
distorted wear profiles are high power and
pressure and short lifetime of wear parts. A
distorted wear profile may lead to liners
having to be replaced before they are fully
worn.




Legal notice

Metso reserves the right to make changes in
specifications and other information con-
tained in this publication without prior
notice and the reader should in all cases
consult Metso to determine whether any
such changes have been made. This manual
may not be reproduced and is intended for
the exclusive use of Metso customer.

The terms and conditions governing the sale
of Metso hardware products and the licens-
ing and use of Metso software products con-
sists solely of those set forth in the written
contract between Metso and its customer.
No statement contained in this publication,
including statements regarding capacity,
suitability for use, or performance of prod-
ucts, shall be considered a warranty by
Metso for any purpose or give rise to any
liability of Metso.

In no event will Metso be liable for any
incidental, indirect, special, or consequential
damages (including lost profits), arising out
of or relating to this publication or the infor-
mation contained in it, even if Metso has
been advised, knew, or should have known
of the possibility of such damages.

Metso, 2011. All rights reserved.



Expect results

Expect results is our promise to our customers and
the essence of our strategy. It is the attitude we share
globally. Our business is to deliver results to our
customers, to help them reach their goals.

) metso

Metso’s Mining and Construction Technology, Lokomonkatu 3, PO Box 306, FI-33101 Tampere, Finland
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