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Abstract:

This paper describes fabricate a concrete mixer machine, which is a device
that homogeneously combine cement, aggregates, and water to form
concrete. This machine was designed and manufactured in the Institute of
Engineering Technology, Baniwalid, Libya. It uses an electric motor with a
rotational speed of 320 rpm and a voltage of 22(0 volts to rotate the
cylinder. Maximum mixing force at 16 kg maximum mass (concrete
components with cylinder mass) is 160N. Sprockets and chains were used
to transfer the speed from the engine to the mixing cylinder in two stages,
to reduce the rotation speed from 320 rpm to 53.6 rpm. The manufactured
design showed that the concrete mixture produced is homogeneous, which
indicates the efficiency of the manufactured machine in terms of
mechanical performance. This project aims to localize design and
manufacturing processes using reverse engineering and simulating of
existing products and making them practical and sustainable in order to
reduce dependence on imports and provide job opportunities for the local
market.

Keywords: Concrete Mixer Machine, fabrication.

Introduction:
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Concrete is a structural material widely used in the construction industry. It
consists essentially of cement, fine aggregate (sand) and coarse aggregate
(natural gravels or chippings). These constituent materials proportioned are
properly mixed together with water to form the concrete. The cement
serves as the binder to the aggregates while the aggregates serve as the
filler materials that give strength to concrete. Concrete has the unique
distinction of being the only construction material manufactured on the site,
whereas other materials are merely shaped to use at the work site. A
concrete mixer machine is a device that homogeneously combines cement,
aggregate such as sand or gravel, and water to form concrete. Continuous
increase in human population brings about the need for development
increases to provide homes, jobs, and roads for everyday needs. Shelter is
one of the basic human necessities. Nevertheless, irrespective of the
significance of shelter, most people do not have access to good shelter
especially in developing, and underdeveloped countries [1]. To determine
the mixing method best suited for a specific application, factors to be
considered include location of the construction site (distance from the
batching plant), the amount of concrete needed, the construction schedule
(volume of concrete needed per hour), and the cost. However, the main
consideration is the quality of the concrete produced. This quality is
determined by the performance of the concrete and by the homogeneity of
the material after mixing and placement. There should be a methodology
to determine the quality of the concrete produced, but only few methods
and only one attempt of standardization were found in the literature. The
methodology to determine the quality of the concrete mixed is often
referred to as the measurement of the efficiency of the mixer. The

efficiency parameters of a mixer are affected by the order in which the
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various constituents of the concrete introduced into the mixer, the type of

mixer, and the mixing energy (power and duration) used [2].
Literature review:

lfeanyi, U. (2018) was able to design a concrete mixing machine
successfully and at the lowest costs, as he determined the efficiency of the
machine designed with the homogeneity and cohesion of the concrete
produced, and also chose the steel material He also specified the required
force for mixing (450N), torque 135 (Nm), and the volume of the mixing
cylinder (0.0085 cubic meters).

Sin, M. M. S. (2018) designed a concrete mixing machine that is easy to
use in addition to being cheap and easy to maintain, as he specified the
mixing force, which is equivalent to (1500N), the mixing volume (0.348

cubic meters), and the power transmitted by belt (2.43 hp).

Wankhede, A. K., & Sahu, A. R. (2015) focused in their research on
studying, designing, modifying and analyzing the concrete mixing machine
as it is widely used in building and construction operations. They showed
that the concrete mixing process is also a complex process that depends
on the type of mixer. The method of loading and the mixing power in
addition to Duration of the mixing cycle He also emphasized that the study
or analysis for the mixing columns should be relatively clear, based on the
fact that failure usually gives strong evidence on the type, direction and
amount of forces affecting the column, as he showed that the required

mixing force is (746.44N) and the torque is (490.78N millimeter).

Khidir, T. C. (2018) designed and analyzed the blades for mixing cement
components as it is the main and important part that improves concrete, as

the side blades rotate with the cylinder while the centrifugal blades rotate

102022 j1oinn — Yopit=llg uolal aall— duéuinillg duluiyl glel g pdldeola dao 28(2)




Alferjani et ,al

directly, and in order to find a safer design, he designed a removable
mixing blade ( multi-use blade) thus avoiding complete roller change when

the blade fails.

Research aims:

This research aimed to fabricate a concrete mixer machine using scrap
and raw material that available in the local market in order to obtain a
homogeneous concrete mixture.

Experimental Work:

The produce was divided into three basic stages: First stage is Design ad
calculations and the second stage is Materials selection and the third
stages fabricating and assembly.

Calculations:

At this stage, the work team set out to determine the appropriate type of
transmission and The total power required for mixing, as follows:

e Calculation of Chain Pitch from equation:

Where:
P: Pitch of both chains (m)
L;. Drive Chain Length =0.947 m, and
K;: number of First chain hinges= 74 hinge.
Note: In this work, designers used bicycle chains and sprockets.

~ P=0.947/74= 0.0128 m
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e Calculate mixing force:

The required mixing force was calculated from the following equation:

Where:
W: Required force (N)

Mt: Total mass (mass of concrete components = 11 Kg and mass

of mixing dump = 5 Kg)
G: gravitational acceleration= 10 m/s*.
Then:
My =11 kg + 5 kg = 16 kg.

Moreover, maximum force:

W= (M x g)=F.

W= (160 N. x 10) = 16

e Calculate the volume of the concrete mixture:

The volume of the concrete mixture was calculated using the

following equation:

Where:
V »: Mixture volume (m’),
r: dump radius = 0.205 (m) and

h: a Cylinder height = 0.145 (m).
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Then, mixing volume is:
Vi =3.14 X (0.205)2 % 0.145 = 0.02 m3.

e Calculate the transmission rate.

v' The first stage of speed decreasing.

The speed ratio between the driving sprocket and drive is calculated from

the following equation:

Vey = x—: - % ....................... (4)
Where:
N;. Drive sprocket speed = 320 (r.p.m),
N». Driven sprocket speed =7 (r.p.m),
T;. Number of drive sprocket teeth = 18 and
T,. Number of driven sprocket teeth = 44.
Then:
Vp1 = @ = ﬁ
N, 18
Moreover:

N, = 131 r.p.m.

The speed decreased by [2.44:1]. That is, when the first driven sprocket
turns (2.44 r.p.m),

the first drive sprocket rotates (1 r.p.m).
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The first drive sprocket

The first driven sprocket

2.4 r.p.m 1 r.p.m
100 r.p.m Xr.p.m
Then:
The rotation speed of first driven sprocket = % = 41r.p.m

In the first stage, the result shows the rotation speed decreased about 59%.

v" The second stage of rotation speed decreasing

Where:
N3, Drive sprocket speed = 131 (r.p.m),
Ny4. Driven sprocket speed = X (r.p.m),
T5. Number of drive sprocket teeth = 18 and
T,4. Number of driven sprocket teeth = 44.
Then:
Vo= % ==.

N4 =53.6r.p.m

131 44
Vip= — = =.
R2 18

Ny
N4- =53.6 r.p.m

As have been done in first stage, the rotation speed was decreased at the

same value (59%)
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due to the similar use of drive and driven sprocket, so the rotation

speed was decreased from motor speed (320 r.p.m) to required dam

speed (53.6 r.p.m).

v' Calculation of sprockets double speed

From equation below the double speed is:

VT:Z—l.

320
T 536
V=566

The above result indicates that the double speed decreased at ratio (6:1) that
means if the motor rotate at (6 r.p.m) the dam rotate at (1 r.p.m) and in double
speed transition the rotation speed decreased with 83.4%

v' Calculation of sprocket resultant speed

From the followed equation the sprocket resultant speed can be calculated as

shown :

The resultant speed of first sprocket in first stage is

18 X0.0128 x320 m
V=" =123 5
60 S

The resultant speed of second sprocket in second stage is

44 x0.0128 X53.6 m
- TR 052

V.
2 60
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v/ Selection of machine Parts:

This project aims to localize design and fabricating processes using
reverse engineering and simulating of existing products and making them
practical and sustainable in order to reduce dependence on imports and
provide job opportunities for the local market. For last reasons, the
concrete mixer was produced from rubbish materials (water heater, wash

machine and bicycle sprocket....) as can be seen in next figures.

Figure 1: a consumed water heater
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Figure 2: Bearing and sprocket wheel (transmission parfs).

Fabrication and assembly.
The engineers have simulate and design concrete mixer body using
grinding cutting machine to cut body parts ad electric arc welding machine

to joint these parts according to selected and modified design as followed

in below figures (3) and (4).

Figure 3: Fabrication of concrete mixer body.
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Figure 4: fixing the mixing blades

Concrete mixer assembly:

After selecting the prefer design, components, materials and appropriate
fabricating processes the semifinal step is mixer assembly practice was
performed depending on engineers experience and scientific background

as show in next figures.

Figure 5: assembly of dam parts.
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Results and Discussion:

The results were as followers:

Cylinder mass 5kg
Plug mass 1kg
Mixing power 160n
Mixing volume 0.20 m*

Speed rotation of the first sprocket (engine 320r.p.m

rotation)
Rotation speed of the first driven sprocket 131 r.p.m
Rotation speed of the second driven sprocket 131 r.p.m

Rotation speed of the second drive sprocket 53.6r.p.m
(Cylinder speed)

Overall ratio of double-speed transmission of 83.4%
the track (Speed reduction ratio)

The resultant speed of the first track in the first 1.23 m/s
stage

The resultant speed of the first track in the 1.23 m/s
second stage

The resultant speed of the second track in the 0.5 m/s
second stage

The distance between the center of the (.275m
sprockets in the first stage

The distance between the center of the (.172m

sprockets in the first stage
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Conclusion:

Concrete mixing machine is manufactured that mixes the manually added
ingredients, electric motor is used, which has 320 r.p.m rotational speed,
220 volts. Maximum mixing force at 16kg max mass (concrete
components + cylinder block) is 160 N. The sprockets and tracks were
used to transfer the speed from the engine to the mixing cylinder in two
stages in order to reduce the rotational speed from 320 rpm to 53.6 rpm
(83.4%). Thus, the design showed that the produced concrete mixture is
homogeneous, which indicates the efficiency of the manufactured machine

in terms of mechanical performance.

Figure 6: the final project.
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