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CONCEPT


This module will introduce you to the topic of material handling and its importance in industry.


OBJECTIVE


At  the end of this module you will be able to do the following:


Understand what is meant by material handling.


Describe the functions and principles of material handling.


Solve a transportation problem using the assignment technique.


SCIENCE PROCESS SKILLS


�
Understand Information


Describe


Problem Solving


Hypothesize


Computation


Collect Data


Analyze�
AAAS SCIENCE BENCHMARK


�
1B Scientific Inquiry


8E Information Processing


12B Computation and Estimation


12C Manipulation and Observation


3A Technology and Science


8C Energy Sources and Use


�
SCIENCE EDUCATION CONTENT STANDARD (NRC)


�
Grades 5-8:


Scientific Inquiry


Grades 9-12:


Conservation of Energy


Interactions of Energy and Matter


�
STATE SCIENCE CURRICULUM FRAMEWORKS


Grades 5-8:	1.1.9, 1.1.11, 1.1.12, 1.1.13, 1.1.14, 1.1.15, 1.1.16, 2.1.7, 2.1.8, 2.1.9, 2.1.10


Grades 9-12:	1.1.19, 1.1.20, 1.1.21, 1.1.22, 1.1.23, 2.1.11, 2.1.12, 2.1.14


WHAT IS MATERIAL HANDLING?


Material Handling involves the movement of materials, manually or mechanically in batches or one item at a time . The movement may be horizontal, vertical or the combination of horizontal and vertical. Material handling may occur every time a product or part of a product moves or is transported from one place to another. In some cases material movement may account for as high as 90% of total factory cost.


FUNCTIONS AND PRINCIPLES OF MATERIAL HANDLING:


The main functions and principles of good material handling are as follows:


Minimize the movements involved in a production operation.


Aim at moving optimum number of pieces in one unit.


Minimize the distances moved by adopting shortest routes.


Employ mechanical aids in place of manual labor in order to speed up the material movements.


Utilize gravity for assisting material movements wherever possible.


Select safe, standard and efficient material handling equipment.


MATERIAL HANDLING EQUIPMENT:


Some of the basic types of material handling equipment are listed below.


Conveyors:  These are gravity or powered devices used for conveying material from one fixed point to another fixed point. They are particularly used for moving materials over a route that does not vary and when the material is supplied at a relatively constant rate.


Fork Trucks:  Trucks are used primarily for longer  distances over varying paths. They are especially useful when the nature of the load and the path prohibit the use of conveyors or other mass production oriented devices. 


Hoists and cranes: These are overhead lifting devices used for moving loads in a fixed area.  They are particular useful for moving intermittent loads when the size or shape varies between loads. 


Elevators and Lifts: These are devices used to vertically raise or lower material. These devices lift by applying force from underneath and are fixed in location.


EXPERIMENT:


Your company has a fork truck located at each of five different sites throughout the plant, but these plants no longer have need for the trucks. Your company has decided to move each of these five fork trucks to five new sites and you have been assigned to take charge of the operation. Being a very cost conscious manager, you have always been aware of where your company’s money goes and have tried to cut expenses whenever possible. Since the distances between the sites vary substantially, you want to assign the fork trucks to the five new sites and minimize the total distance traveled.


OBJECTIVE:


Your objective is to assign trucks from existing sites to sites that need trucks. Remember only one truck is available or needed at each site, which makes your job easier. 


The entries in the following table are the distances between each of the existing sites and new sites:


           Toò


¤From�
Shipping


(A)�
Inspection


(B)�
Maintenance


(C)�
Receiving


(D)�
Dock


(E)�
�
Tool Room (A)�
1000 ft�
500 ft�
700 ft�
300 ft�
200 ft�
�
Press Shop (B)�
900 ft�
400 ft�
800 ft�
600 ft�
500 ft�
�
Paint Store (C)�
200 ft�
100 ft�
400 ft�
300 ft�
200 ft�
�
Welding (D)�
800 ft�
700 ft�
900 ft�
1000 ft�
600 ft�
�
Assembly (E)�
300 ft�
200 ft�
500 ft�
800 ft�
100 ft�
�
 


As is given, the entries in the above table are the distances in feet. The existing sites are the ones in the first column and the new sites are the ones in the first row. You will be using the assignment technique which allocates scarce resources. This technique is described in the procedure below.


Get started and good luck!


PROCEDURE:


From the original distance matrix, we can subtract a number from every element in a specific row or column without affecting the solution. In this case we subtract the smallest number in the first row which is 200 from every entry in that row. The first row will therefore become: 800  300  500  100  0


Go to the next row  and again subtract the smallest number which is 400 from every entry in the row. Repeat the procedure for each row in the matrix.  After subtracting the smallest number from each row, the reduced matrix A will be as follows:


�
A�
B�
C�
D�
E�
�
A�
800�
300�
500�
100�
0�
�
B�
500�
0�
400�
200�
100�
�
C�
100�
0�
300�
200�
100 �
�
D�
200�
100�
300�
400�
0�
�
E�
200�
100�
400�
700�
0�
�



We similarly subtract the smallest number for each column in the matrix and this would further reduce the matrix as follows:


�
A�
B�
C�
D�
E �
�
A�
700�
300�
200�
0�
0�
�
B�
400�
0�
100�
100�
100�
�
C�
0�
0�
0�
100�
100�
�
D�
100�
100�
0�
300�
0�
�
E�
100�
100�
100�
600�
0�
�



Since there are no negative numbers in the reduced matrix, the assignment that has zero total cost is optimal. We can see in the above reduced matrix that assigning A to D, B to B, C to A, D to C and E to E results in zero cost solution.


CONCLUSION:
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Assign truck from Tool Room (A) to Receiving(D).


Assign truck from the Press Shop (B) to Inspection(B).


Assign truck from the Paint Store (C) to Shipping (A).


Assign truck from the Welding (D) to Maintenance (C).


Assign truck from the Assembly (E) to Dock (E).
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