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fehr,  8): 2)• 

National Uag Limited of Uumllten, Ontario produce 

expanded slag aggregate for use in concrete. They are faced with 

the Problem of obtaining an Increased proportion of .100 mesh in 

the fine size range of their aggregate and requested assistance 

from the Xndustrlui Minerals 'Division. 

At present the plant is producing about six per 

cent -100 mesh in the -1/4 in. fraction of thole product. It is 

desired to increase this amount to about 12  per  cent and to 

determine the best type of equipment necessary to accomplish this 

purpose. The company particularly requested that a hummer mill be 

investigated as a possible method to produce the required additional 

flues. 

Vrom the flow sheet provided by the company the 

petmury crusher is a No.28360 bonded scale rolls, and the secondary 

crusher, a 4-ft. Symons short head cone. Both crushers are in 

closed circuit ulth screens« The final product consists of a 

1/4-in ,  coarse sized aggregate, and a -1/4-in. fine sized 

aggregate. 

Ppflmell-2119»  of,oe-49.  

Tho company has shipped several 1000-2000 lb. bulk 

samples of the expanded slag aggregate to the Industrial Minerals for 
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this and other investigations, For the work described below only 

the .3/8 1/4.in. sizo has been used. 

TUM41,411t-LIUMPtho..4 

It appears evident elôm a study of the problem that 

some additional  it  of equipment in the fine crushing range is. 

necessary to produce the extra .100 mesh material required. 'ghe 

two most practical possibilities are the mmer mill and the double 

smooth faced rolls,' 

noth of the  crusand units were used to assess 

their characteristics In reducing expanded slag. With the hammer 

mill 1/8 and 3/16.1n. grates were used; in separate tests settings 

of the rolls were varied with different rates of food.  The  produCts 

erom  each test run using the two types oe cruors  were evaluated_ 

in terms of a screen analysis. The feed  for  each test run consisted 

of 70-lb. of .3/8 4- 1/4.in. expanded slag .  

TABIU . t 

aURBER_WALY518...0fUeffl 

ON 	 gjeilelea 	111104Leaaae 

	

0 	 100.0 
4,2  
75.6 20.2 
20.2 

eq..Weeffle. 

100.0 



ON 

4 mesh 
8 " 

14 0  
r)el 	0 

48 
100 " 
-100 " 

0.0 
1.1 

17,4 
20.1 
17.4 
15.2 
28.8 

0.0 
(;°8.9 
à1.5 
61.4 
44.0 

. rate of feed ... 
and rolls sot at 

C . rate or food --- 
and roils set at 

D . rate or feed 
and rolls set as 

The 0 - 1/32 ln. setting refers to a condition where the 

.3. 

Weete_all 
The hammer mill used is a NO.00 with a 5 x 6 in. 
ac aggregate.  was choke fed as is usueI practlee 

with hammer mills, 

	 ïlf.i113 r2,1m.e.r.un 

feed opening. 

le results aro also plotted on the accompanying 

graphs, 

(2) 	14.3,s, 

A 12 x 12 in. smooth faced double rolls was used in 

the te9t0. The following operatin 

ru s .  

variables were used for the trial 

. rate of feed ..... 
and rolls sot at 

300 lb/hr 
1/16 in. spaelng 

300 lb/hr 
1/32 in. 9Pacing 

330 lb/hr 
0 . 1/32 in. 

270 lb/hr 
in  

two rolls are not quite touching., 
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TABL4, 1= 

ROLLS CIMSHM.PPLODUCTS 

(7. 	 IYee 

ON JiJL l'ass 	31et.„ , 	ei(, Re t 
- 	 4 mosh 	5.5 	44.5 	1.1 	98.9 	0.7 	99.3 	0.7 

	

8 	 57.3 	37.2 	0.8 	98.1 	0.9 98.4 	6.5 

	

14 	20,9 	16.3 	18.7 	79.4 	6.3 	92.1 	3.8 

	

- 28 	 6.4 	9.9 	34.2 	45.2 	32.8 	59.3 	12.1 

	

48 	 3.6 	6.3 	17.0 	20.2 	'23.2 36.1 	25.6 	51q 

	

100 	 2.3 	4.0 	11.1 	17. 1 	14.2 21.9 	' 19.0 	32. 

	

.100 	, 	4.0 	- 	 17.1 	. 	21.9  

* 	Cumulative por cont,,passing. 

In ti-js run u ltego Proportion of the +8 mosh fraction 
consisted  of nomeOted aggregates of finer sizes. 2he 
gradin hown dee2: not therefore give a truc represen.. 
tation of the grading'. 

Discurteten„ and Oopel,UUns 

The problem of Increasing the amount of -100 mesh in 

the fin  e size range  of the aggregate appears best resolved by 

diverting part of the plant flow to a separte  fine  crushing unit. 

The bout  eze and typo of unit to do the job is de pendent on  the 

 maximum size, grading and amount of Reed to the unit, and this in 

Well will o2 course  nopend at 'what point tn  the flow line of the 

plant the cru2ber is placed. 

The best location for an additional crushor will 

depend on the physical laY.out of  the  plant. However, consideration 

of three principal points in tbis regard are necessary for efficient 

99.3 
92.8 
89.0 
76.9 



and low cost operation$ (1) feed to the new mill should be kept 

devin  to the smallest prectleal size, (2) the food  should contain 

a minimum of fines, and (3) the quantity of feed should be re. 

duced to a minimum consistant 'with the  production of the required 

fines. Observance of these points will permit thé selection.« 

the smallest practicable crusher which can be operated at least 

Power  consumption. 

In the  flow sheet of the plant provided by th 

company the screen Sizes in the crushing rlrel were  not given. 

Wevortheless a. study of the existing flow sheet indicates that 

the feed for a fine crusher might be taken from the bottom  dock  

of the vibrating screens which are fed by the e) conveyor belt. 
The results of the work completed In this 

invostigation indicate that a hammer mill using 1/8 in. grates 

would appreciably increase the proportion. of -100 mesh available. 

Who 3/16 In. grates would not be effective in treating only a 	. 

fraction of the total r(wd. These observations refer only to the 

size of food treated, i.e.. .3/8 + 1/4 in.,. 4 very important 

factor in the use of hammer mills i8 the high maintenance cost 

due to the abrasive wear. It is our opinion the slag would be 

highly abrasive compared to limestone which is often crushed by 

means of hammer mills. 

The rolls elso were found to be effective in re 

clueing the expanded slag to a high proportions or -100 mee4 _ 
It is apparent from Table III that the set of the rolls and the _ 



rate of food are important in governing the gradinc of the produe. 
Tbo size oe 	rolls  W2. th  resPact tO tho sic of food in alno 
important. A larger aize rolls would of eourso take larger  food  end 

proàuce results oomerable to those obtained hem. 

The results of the work completed and conclusions 
reacbed aro inten(lod ‘ to assist the company in reaching a decision 
on the bout  typo of equipment reouired to obtain e suitably7 gruded 
product. Other fuctors such as costs, physical layout of: plan4 
existine lOnd ffl, stributl_on8 of aggregate, uill of course have to 
be considered. 

Juno 26,1958, 
Industriea ninerala Division* 
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No.2- HAMMER MILL 34; GRATES 
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No.1- ROLLS TRIAL RUN A 

No.2-ROLLS TRIAL RUN B 

SAND AGGREGATE GRADINGS 
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