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INTRODUCTION 

Commonly, concrete application processes in Guatemala do 

not have access to machinery that optimizes the sand/grabble 

sifting for the concrete mixture preparation. This sand and 

grabble compound separation represents a significant part of 

the process in terms of time. This separation is needed to 

accomplish the required ratio in the concrete preparation. For 

the final project in the Mechanism course of the Mechanical 

Engineering Program in Universidad del Valle de Guatemala, 

a sifting machine was developed. This machine aimed to 

solve this problem using materials available in Guatemalan 

industry and requiring the implementation of the mechanisms 

studied in the course.  

 

A. OBJECTIVES 

To develop a device for sifting sand/grabble in a continuous 

way using an electric motor. 

To develop, in a versatile way, a sifting machine for concrete 

mixture preparation, using common materials in Guatemala. 

B. BACKGROUND 

The idea came from watching the process of sand sifting for 

the concrete mixture preparation that is currently done by a 

worker who uses a manual sifter to provide the power 

(shaking movement). The periodic nature of the process re-

sembles the movement of the studied mechanism. Taking into 

consideration that the project goal was to replicate the sifting 

movement made by a worker, the Slider-Crank mechanism 

was selected (Fig.1).  

 

Fig.1 Slider-Crank mechanism [1] 

 

C. METHODOLOGY 

At first, the machine was divided in two modules, the body 

structure (chassis) and the powertrain.  

 

The first step was the chassis material selection. Taking in 

consideration that the process involves rocks and sand the 

chassis had to be able to resist all the different types of loads. 

The material selected to build this part of the machine was 

steel because of its cutting and welding properties such as its 

strength to static and dynamic loads. Then to solve the cor-

rosive effects on the chassis it was applied an enamel paint 

coating on all the structure. Next, it was calculated the power 

train that must match the input power demand of the mecha-

nism. To take the power from the electric motor, a reduction 

of angular speed was needed. This reduction was achieved by 

using a belt connected to pulleys of different diameter on a 

7:1 ratio to reduce the input angular speed from 1350 rpm a 

190 rpm. 

After the input angular speed of the power train satisfied the 

needs, the mechanism itself had to be designed. To produce a 

periodic linear movement an input rotational movement of 

the Slider-Crank mechanism was selected. The four-linkage 

Slider-Crank mechanism fulfills the input and output re-

quirements, so the next step was to calculate the bar sizes for 

the mechanism to work in the dimension parameter. Based on 

the selected oscillation amplitude of 2 inches and the chassis 

dimensions, linkages lengths were calculated. The crank 

length (Lc) must match on half on the slider displacement 

(Ls=2 in). 
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Coupler linkage length was decided by considering the os-

cillation to stay in the chassis limits. Next the powertrain and 

chassis were built and assembled, electrical wiring and ac-

cessories such as the wooden sifter (with a 1/8 in mesh) and 

the discharge hopper were installed. The final step was testing 

the machine to compare the improvement of using the elec-

trical sifter instead of manual labor. Time measurements and 

sifted volume ratio were the main parameters to evaluate ef-

ficiency. The materials used in the building process are listed 

in Table 1. 

 

 

 

 

 

 



  

Table 1 Materials 

Quantity Material 

2 Ball Bearing (RA012FP) 

1 1-1/6" pulley 

1 8-1/2" pulley 

1  20-1/2" shaft 

1 3/16" x 2-1/2" x 20' Steel Angle 

1 1/8" x 1" x 5' Steel Angle 

1 1/2 HP Motor 

1 V Transmission belt (Gates XL 7345) 

2 Ball Bearing (R8RS) 

10 E6013 Electrode 

2 Door sliders (recycled) 

1  in2 mesh 1/8" 

1 Electrical 110V switch 

13 ft electrical parallel cable 

 

 

D. RESULTS 

 

Fig.2 Final sifting machine. 

 

Table 2. Sifting time   

Sifting Machine 0.044 ft3/s 

Manual 0.016 ft3/s 

 

Table 3.  Use, Electric consumption, Cost  

Use  8 hours per day 

Electric consumption 3 kWh per day 

Cost  $0.44 per day 

 

E. DISCUSSION  

The Fig.2 presents the complete assembly of the final design 

created, with the main structure in blue, the power transmis-

sion in gray and the base wood sieve over it. 

As it is shown in Table 2, the mechanism sifts the same 

amount of sand in less than half of the time that a worker took. 

The mechanism implementation represents a 62.5% save in 

time matter compared to the manual labor.  

 Table 3 demonstrates the electric consumption of the ma-

chine per day and the cost that represents. The established 

price by local energy company EEGSA [2] is $0.15 per kWh. 

The sifter operation cost represents a fraction of the cost in-

vested in someone doing the same task ($16.00 per day) based 

on the minimum salary in Guatemala. [3] 

There are more aspects where the use of the sifter represents a 

benefit in the concrete mixture preparation. Its implementa-

tion allows to redistribute the masons and occupy them in 

more demanding tasks. Besides that, it is necessary to take 

into consideration that with this sieve it is possible to make a 

continuous and constant discharge of sand, in contrast with a 

human who needs to stop to rest, unload the sieved sand and 

load the new one. This machine does a more efficient and a 

faster job. For example, while using this sifter it is possible to 

have a better control of the sand while also harnessing larger 

amount of it.  

F. IMPLICATION AND FUTURE PROJECTS  

Currently, only one sifter has been produced and it is used 

exclusively for didactic functions. The project can be ex-

tended implementing this machine in small construction 

projects, and in small productions of sifted sand. Also, the 

possibility of making an upgrade to this sifter in a way to use 

it to analyze soil by its granulomere, using different thick-

nesses of meshes, has been studied. This system would be use 

at a didactic scale at the university, especially for the civil 

engineering department. 
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