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MATERIAL  HANDLING

A  MEANING AND IMPORTANCE

In a manufacturing firm, the raw materials are  obtained  from the suppliers and are stored in the store room. They are issued to the  production departments  & are moved inside the plant area from one process to another for the purpose of processing till they are converted into finished products. The function of material is confined only to the movement of raw materials from store room to the shipping section.

Thus material handling involves the movement of materials from one place to another for the purpose of processing. They are moved either manually or mechanically with the help of different types of materials handling equipment. The jobs tackled by material handling equipment include - lifting, moving, dropping, positioning, holding, releasing, stacking etc. They are moved as a single item or  in a lot depending upon the size weight etc,  of the  materials , capacity of material handling equipments and type of processing. Generally out of men, material  & machines, the machines have fixed installations, men have specific working place & their movement are confined to restricted working space. While in case of materials, they travel extensively inside the plant area. So material handling is identified as one of the important functions of production engineering.

ADVANTAGES OF GOOD MATERIAL HANDLING SYSTEM.

The following  advantages are  availed  from an efficient material handling system :

1. A  good  material handling system minimizes the movement of material ,  moves them continuously and at maximum rate which is advantageous as under :

i) Shorter operating cycle.

ii) Reduction in material handling cost.

2. It eliminates unproductive handling of materials like backtracking, rehandling etc.

3. It reduces idle machine capacity though ensuring better turnover of investment.

4. It reduces idle time of labour. Workers are required to keep pace with the production process supported by a good handling system. Moreover they are freed from the physical work of moving and positioning materials.

5. It eliminates the factory hazards and thus increases the safety of the operators.

6. The quality of materials is maintained through minimum human touches, elimination of breakages etc,

7. The factory area is used most effectively; unproductive overhead & floor areas are used most productively.

8. It avails of greater economy in storeroom & facilitates material issues.

9. It helps in maintaining effective production control.

10. It helps in providing better customer services due to:

i) Reduced material handling cost

ii) Better quality of products

iii) Timely production.

B ) MATERIAL HANDLIG AND PLANT LAYOUT

The product layout with continuous system of production will require less time and cost while the process layout with intermittent production system, To and fro movement  of  movement  of the materials,  possibility of waiting.

For the processing  & necessity of the inspection for quality control will increase the time-span of the material stay as well increase the cost of material handling. A good layout is one which reduces material handling to the minimum.

C )  MATERIAL HANDLING  AND PRODUCTION  CONTROL

It should be noted that the material handling is a distinct activity falling within the jurisdiction of production management. It is not a part of production control but is closely associated with the function of production control. It is largely concerned with routing function of the production control activity  & also with scheduling of production activity.

D) ANALYSIS OF MATERIAL HANDLING  PROBLEM

The material handling problem is analyzed as under :

1. The establishment of objective – e.g. to reduce material handling cost.

2. Collection of factual data – type of materials to be handled, weight of materials, transportation area, type of material handling equipment  & its capacity for handling.

3. Analyzing the data, i.e.  if the objective is reduction of material handling cost then the collected data should be arranged in such a way that it brings out the cost advantage available by reducing the transportation or by handling the materials in the group.

4. Application of principles of material handling  - to minimize the movements, use of gravity principle, use of principle of containerization etc,

5. The formulation of solution – in relation to set objective proper conclusions should be drawn.

E ) COMPREHENSIVE MATERIALS HANDLING PROGRAMME

The material handling problem is not considered isolated but is considered in the context of the following factors :

1) Type of the product: The material handling programme is largely affected  by the characteristics of the product itself. The material handling services are largely governed by the bulk, shape, weight, fragility, liquidity etc  of the materials.

2) Plant layout:  It affects the material handling programme in terms of the sequence of the movement  &  the distance to be moved during  the  processing.

3) Type of production system: As compared to the continuous production system, the intermittent production system poses the specific problems affecting the material handling programme.

4) Factory building : The factory building with its various features like floor strength , ceiling heights, type & strength of roofs, door locations & sizes ,partitions, stairs etc,

5) Production planning and control : Material handling function is not a part of production planning  and control . However, the routing and scheduling functions of production control are closely  related to the material handling services. The routing prescribes the sequence for the flow of materials during the processing while the scheduling decides timings of processing. Both these functions presuppose the availability of efficient material handling system.

6) Packaging  : The handling of materials during the processing is facilitated through the pallets, while the finished products are packed in specific containers. Generally wooden boxes, card board boxes, etc are used for packing the finished products. The packing  of the finished products . The packing of the finished products should be of a convenient size so that they can be handled easily.

7) Material handling equipment :  The material handling programme should be developed in the context of the existing material handling equipment. Their performance should be evaluated from time to time and necessary changes may be made in light of economic benefits availed from such changes.

Thus material handling is not a sporadic piece – meal function, but a comprehensive programme having a close inter-dependence with many aspects of industrial management.

Principles of Material Handling

1. The first principle of material handling is not to handle material at all. The materials must be moved as little as possible.

2. The time for each move should be minimized. This can be attained through shortest routes and use of mechanical material handling equipment in place of manual labour.

3. The distance for each move should be minimized. This can be attained through the use of  shortest routes and elimination of backtracking.

4. The principle of “unit load “ should be applied. According to this principle, the materials should be moved in lots rather than on individual basis.

The optimum number of pieces should be moved in one unit. The concept of                       containerization & palletization is applied in deciding unit load.

5. The gravity should be used wherever possible, as it is the cheapest  source of motive power.

6. Re – handling and backtracking of the materials should be avoided. This is attained through proper layout and efficient  routing and scheduling.

7. The appropriate material handling equipment should be selected so that safety, efficiency and flexibility can be maintained.

8. The design of the container , palate, drums etc. should be such that they may entail economy in handling, at the same time the material damages during the transit may be reduced.

9. The material handling service should not interfere with the  production flow.

10. The safety of the people must be taken care of.

11.  The provision of stand by facilities should be made so that the sudden breakdown may not paralyze the operations.

12. The check up, repairing and maintenance of the existing material handling equipment should be made periodically.

13. The material handling services should be evaluated periodically and necessary changes should be incorporated wherever it is possible.

            Criteria for the selection of material handling Equipments:-

1.Materials to be moved: Type and nature of material to be moved must be considered. It may be of liquid, gas, or solid in nature.

2.Plant buildings and layout: Type of layout also decides about the movement of equipments.       A proper pathway for their movement and smooth flooring is also needed.

3.Type of production Machines: Production Capacity of machinery is also need to be                    

     Considered, based on that we have to decide about the capacity of material handling                    

     Equipments

4.Type of material flow pattern: Movement of materials with in the production area can also be noted.

5.Type of Production: Whether mass production or small scale production is taking place inside the plant should be decided. Because based on the production type, speed of production and machine capacity only we can decide about the capacity of the material handling equipments.

6.Cost of Material handling equipment: Because cost factor is also an important one for  the purchase of material handling equipments. Production cost includes all these cost together.

7.Handling cost : Cost incurred for the operation and maintenance of the equipments also need to considered .E.g: Electricity cost, man power cost etc.

8.Life of Equipments: based on 

9.Maintenance cost required

Types  of material handling equipments

Various types of material handling services are required to be performed during the production process such as

1. Lifting, holding , dropping.

2. Loading, unloading.

3. Positioning

4. Moving

5. stacking.

All these services can be performed manually. However in the modern complex production system, manual material handling is inefficient as compared to Pechanized material handling. Various types of material handling equipments performing the different as well as similar types of functions are available. They  can be classified on various basis

Like :

a) Types of equipment : 

1) cranes & hoists 2)conveyors 3)chutes

4) trucks, tractors & trailers  5) rails 6) ropeways & cable ways 7)pipelines.

b) Types of services :

1.lifting 2. moving 3.positioning 4.stacking

c)  Space of movement equipment : 

1. on the floor 2.above the floor 3.overhead 4. beneath the ground.

Relative mobility of equipment

1.travel between fixed points

2. travel over wide areas.

Material handling equipments commonly used in store house are described below.

Hand – operated equipments:
1.Hand trucks or sack trucks

The common wheel barrow is suitable for carrying small quantities of sand, gravel and other loose materials. Sack borrows  are intendedfor bagged goods. Their use is very common.

2.Selector trucks
 These trucks may be two-wheeled or four wheeled  and vary in size and shape. The commonest type is the four wheeled truck with two or three shelves looking almost like a domestic trolley. Such trucks are used extensively used where incoming and outgoing consignments consist of varied items like machinery or transport spares lying in different parts of the building.

         Stillage  trucks consist of wheeled platforms managed by a drawbar, and are fitted with a small hydraulic unit , actuated by “pumping” the drawbar to raise or lower the platform. The truck platform when lowered is run in between the legs of the stillage : the platform is raised, and the truck complete with load is taken away.

Pallet trucks are very similar to stillage trucks, the only difference being they are fitted with forks instead of platform & are meant to handle pallets & stillages.

3.Hand Stacker
It consists of  a vertical framework of angle-iron carrying a platform which can be raised or lowered for stacking or un-stacking.

4.Pulley Blocks
 It is geared pulley system fixed to an overhead beam and fitted with lifting hook at the end of the chain. It is slow in operation but is suitable where the need for a heavy lift is occasional.

5.Chutes
 A chute is a wooden or metal trough inclined in such a way that  the articles slide down when placed upon it. It is used for transporting stores from upper to lower floors, and can best carry loose materials & light packages.

6 Roller conveyors
These conveyors are made of metal framework  bearing horizontal rollers, and goods to be carried are pushed along the top of the rollers. Roller conveyors are used for  fairly heavy packaged goods. A  large number of  items in the storehouse are binned or racked by  hand operated trucks or trolleys. Shelves and racks should be arranged with enough space in between and also with adequate passage space.

7.Steel Hands
There  are some other materials handling equipments which are called steel hands. They are  Floor trolleys, trailers, wheel barrows etc

Power – driven equipments
With the advancement of technology a greater variety of equipments are coming to use depending upon requirements of individual stores. The common power driven equipments are :

1.Fork lift truck

Several kinds of fork lift truck s are now available. Heavy  duty machines with large wheels are employed for stock yard work. The heavier trucks have diesel or petrol engines: others are electrically driven  and are free from fumes and smoke. They can be used for lifting and laying down the stores but cannot be used for stacking. Thus, they are used in the stores in conjunction with  a machine capable of stacking. Some trucks have detachable forks, which can be replaced by shovels, clamps, or crane attachments. The fittings can vary for specialized jobs, such as handling bricks, reels of wire , drums, bales of paper or cloth etc,

      If full advantage is to be taken of a fork-lift truck used for unloading & loading  of vehicles as well as for transport and stacking, it will be  desirable to provide a raised  loading dock near the receipt & dispatch counters of store house. This will enable the truck to be driven on to the vehicle to pick up or deposit palletized stores, thus avoiding unnecessary lifting & loading.

2.Platform trucks
There are available in two types ; fixed platform and platform lift trucks. The lifting platform type has a platform has a platform which can run under a suitable container and lift the load clear of the floor. It does not have the forks which are attached to the other type. Platform trucks are generally used for carrying stores over long distances.

3.Tractors

They are available in various sizes and employed in conjunction with trailers containing the stores to be moved. Two or even more trailers can be attached with a tractor, thus making the process of material handling quite economical.

4. Overhead electric cranes.

The 5 tones and 10 tones overhead electric cranes are commonly used in stores work. These are of two types ; floor controlled and cab controlled. These cranes are very useful in lifting heavy stores , particularly for  loading or unloading road  vehicles or railway.

 5.Moblie jib cranes.

Small mobile jib cranes are suitable for lifting nd unloading materials of medium weight inside workshops. Large mobile jib cranes are fitted with pneumatic tyres or caterpillar wheels and are used for transporting heavy weight items in a stockyard.

6.powered conveyors

There are many types of powered conveyors used in store houses. They are roller, belt, overhead, towline and sub flow towline conveyors.


The use of conveyors is increasing in store houses. They are most satisfactorily used  where large number of comparatively small items are to be transported quickly, regularly and in bulk, as in the case with army stores. 

7 Electro magnets

Since they are used with cranes, they can lift or lay articles without slings or grabs with the minimum risk of damage. They are mainly used for dealing with unsorted  loose ferrous metal items of irregular shape or size such as small forgings or steel scrap.

8.Vacuum lifting devices.

They are also associated with cranes, but can serve as special attachments for fork lift trucks. An air compressor provides power and the devices works by attaching a suction pad to the goods. It is used for handling bulky but light articles in large cartons.

Sicssor lifts The are used in airport in  For loading and unloading in planes.

 Lifts and hoists They are used for carrying goods from floor to floor

Maintenance Management:
Meaning: Maintenance is not a repair function, but it is a combination of any actions carried out to retain an item in or restore it to an acceptable condition.  

Objectives of Maintenance:-

1.To improve the functional reliability of production facilities.

2.To extent the life of assets by reducing wear and tear.

3.Maintenance keeps up operational readiness of all equipments required for emergencies.

4.It improves the safety of  manpower.

5.Prevents wastage of spares, tools, and materials.

6.More automation calls fro sophisticated maintenance. 

Types of maintenance systems / Classification of maintenance activities:-






Maintenance


Repair / Corrective Maintenance




                  Preventive Maintenance


Preventive maintenance of Production Department

Preventive maintenance of Plant Services



Anticipatory Inspection & Servicing of Equipments


        Routine Maintenance

Brief Explanation for  the above mentioned classification (dig)  is as follows:-

1.Repair Maintenance:- 

In Repair maintenance when any sudden breakdown occurs in any machine or plant service, the type of fault whether it may be mechanical, electrical or any other default is found out and corrected immediately. This function involves the disassembling of the equipments to locate the fault if it has occurred through any broken part, then to find out the part and replace it, to reassemble it and check it to ensure that it has retained its function capacity. The repair may be a major or minor one it take a long period of time to diagnose it and correct it.

2.Preventive Maintenance:-
Preventive maintenance attempts to prevent any probable breakdowns resulting in production stoppages. It follows the slogan that “Prevention is better than cure”. Preventive maintenance ensures smooth and continuous production flow. It eliminates chances of  breakdowns and industrial accidents. Preventive maintenance is carried on as under:-

a. Elimination of overloading on equipments and plant services.

b. Regular cleaning, greasing and oiling of the moving parts.

c. Replacement of worn out parts before they fail to operate.

d. Periodic overhauling of the entire machine.

e. Parts or equipments which are liable to sudden failures should be installed in duplicate, e.g. pumps, motors, transformers etc.,

f. For the key and critical machines, standby or extra machines should be provided.

The  Preventive maintenance function is subdivided  as under:-

1. Preventive maintenance of Production Department:-

Production departments are directly contributing to the production operations and so the maintenance is strategic in nature. It is done as under:-

(a) Anticipatory Inspection & Servicing of Equipments:-

It is a time scheduled inspection of all production departments conducted with a view to detect wear and tear of the equipments or any plant. A predetermined schedule is prepared for the inspection of the each part of the machine or equipment. The engineer who is well versed with the characteristic features of prepares this schedule. Generally the inspection and servicing is conducted during nights, week-ends or holidays so that the production flow may not be interrupted.

       (b)
Routine Maintenance

Routine Maintenance of the production department involves the cleaning of work place, cleaning, oiling and greasing of machines, tightening of bolts, replacing all lights and bulbs in the production area at some regular intervals. Since it is dine regularly it doesn’t need technically skilled people. This is done more frequently than anticipatory inspection.

2. Preventive maintenance of Plant Services”-

Preventive maintenance is equally important for the various types of Plant Services. Though they do not directly contribute to the production like other departments, they play a key role in the production function. The important plant services requiring Preventive maintenance are ground and flooring, building, power plant, transport vehicles, water supply, wastage disposal, store room, tools room , fire fighting facilities etc.

Preventive maintenance is many times desirable than repair maintenance. Preventive maintenance reduces repairs, however it cannot eliminate them because of wear and tear. The time required for repair and Preventive maintenance should be taken care of.
 Maintenance scheduling:
It refers to the timing and sequence of maintenance operations. It is very important in production planning and controlling procedures. It leads us to work or job specifications. It is done on a weekly basis and monthly basis.

Advantages of maintenance scheduling :(refer class notes)

Work Study

Work study can be diagrammatically presented  as follows:-




Work study


Method study

work measurement

motion study

time study

Definitions:

 Work study: It is defined as a technique that embraces method study and work measurements which are employed to ensure the best possible use of human and material resources, in carrying out the specified activity.

Method Study: Is the systematic recording and critical examination of existing and proposed ways of doing work as to develop/ apply, more effective methods to reduce cost.

Work measurement: Is the application of techniques designed to establish the time for a qualified worker to carry out a specified job at a defined level of performance.

Difference between method study and work measurement:

	Method study
	Work Study

	It is the principal technique for reducing the work involved primarily by eliminating unnecessary movement on the part of the material or operations and by substituting good methods for poor.
	It is concerned with investigating and reducing, and subsequently eliminating ineffective time. Not  only can it reveal the existence of ineffective time, but it can be used to set standard times for carrying out the work

	It can reveal shortcomings of design, materials and methods of manufacturing and as such affects mainly technical people.
	It is more likely to show up the management itself and the behaviour of the worker.


Method Study:

Objectives or Advantages:-

1.Improves working processes and standardized process.

2.Better work  place layout, neat and clean environment and  working conditions.

3.Less fatigue to operators.

4.Better product quality.

5.Effective  utilization of men, material and machinery.  

6.Efficient and fast material handling.

7.Reduced health hazards.

8.Efficient planning of the section.

9.Streamlined working procedure.

Recording techniques of  Method Study: According to the nature of job being studied  and the purpose for which the record is required, the techniques chosen will fall in to the following category:-

I. Charts:-

1.Out line process Chart

2.Flow Process Chart

3.Two handed process Chart

4.Multiple activity Chart

5.Simultaneous motion cycle chart (SIMO)

6.Travel Chart

II Diagrams and Models:-

1.Flow and String Diagrams

2.Two dimensional models

3.Cycle graphs and Chrono Cycle graphs 

Process Chart: in which the sequence of events is shown diagrammatically by means of a set of process chart symbols to help a person to visualize a process as a means of examining and improving it.

I. Charts:-

1.Out line process Chart: 

It gives the overall view of the whole process by recording in sequence, only the main operations and inspections.

2.Flow Process Chart: 

It is an amplification of the outline process chart in which it shows transports delay and storage as well as operations and inspections.

It involves the following types:-

(a) Material / Product Type: It tells as what happens to the material.

(b) Man Type: It tells as What the worker does. 

(c) Equipment Type: It tells as how the equipments are used for various operations.

3.Two handed process chart: 

It is used in places where only an overall picture of the activities at the work place is required. This chart is made up of 2 columns in which the symbols representing the activity of both the hands are noted. A brief description of the activities represented by the symbols should be inserted.

4.Multiple Activity chart: 

It is similar to Two-handed process chart. Here activities of more than one subject (worker/ equipment) are each recorded on a common time scale to show their inter relationship. By allotting separate bars, placed against a common time scale, the activity of each worker/ machine is represented. The chart shows the period of ineffective time with in the process.

5.Simultaneous Motion Cycle Chart (SIMO Chart):

A SIMO chart is often based on film analysis used to record simultaneously the movement different parts of the body of one or more employees on a common time scale. The therbligs or groups of therbligs are used to represent the movements performed by a worker.

Therbligs:  are Symbols developed by Frank.B.Gilbreth to represent each of the specific division of movement according to the purpose of activity. They cover movements or reasons for the absence of movement. Each therbligs has specific colour, symbol and letter for recording purpose.

6.Travel Chart: It is used to examine complex inter-departmental or inter section material movement. It is suitable to study quantitative factors as distances, weights, and frequency of movements.

II. Diagrams And Models:-

1.Flow Diagram:- It is a drawing, substantially to scale of the working area, showing the location of the various activities identified with their numbered symbols. The routes followed in transport are shown by joining the symbols in sequence by a line which represents as nearly as possible the path of movement of the object concerned.

2.Three dimensional flow diagram: when a subject covers several floor levels as well as different parts of the factory , this type of diagram is used to shoe the movement of men and materials.

3.(a)Cycle Graphs: A small electric bulb is attached to the finger, hand or other part of the body of the worker or operator and it is photographed to record the path of motion. With a still camera, the path of light so photographed is called as a “Cycle graph”.

(b) Chrono Cycle Graphs: If an interpreter is placed on the electric circuit with the bulb, and the light will flash quickly and off slowly, then the path of light in photograph will appear as dotted line. With a pear shaped dots indicating the direction of motion. The space between the dots will be according to the speed of the hand or the finger of the body. Size and shape of the dot will show whether body part is in motion or not. The number dots will give the time taken by that part, such a record is called as “Chrono cyclic graph”

.

Procedure for Motion Study:

 Motion study can be performed in the following steps:-

Step 1: Break up the operation of the Job:

Make a detailed list of all operations in the present method of manufacturing of the job. All the material handling equipments and machines works and hand works are also included in this detail.

Step 2:Question each detail of the job:

Questions about the purpose of doing a job, the ideal place to do it , the sequence of operations to be followed and the most suitable person to do it and the various means of doing it. The procedure of this questioning is known as “Critical Examination”.

Step 3: Develop a new Model:

After considering the above questions a new and better method is developed. Apart from the above considerations, before finalizing the new method, the following facts should also be thought over during the motion study.

Eliminate-Whether it can be eliminated without any harm or not.

Combine-Whether two or more operations can be combined without any adverse effect to save operation time.

Rearrange: The sequence operation helps in simplification or not.

Simplify: A complex activity can be simplified  to make it as more effective one.

Step 4: Installing the new method: 

After having developed the method, this is required to install. The new method must be got approved from supervisors, workers and management. Then the worker must be trained to work, according to this method and their habits must be developed to follow the correct way. Some time close contact must be maintained with the progress of the job until it runs satisfactorily.

Step 5: Maintain the New method:

Once a new method is installed, it should be maintained in its specific form, and not allowed to slip back to old form or introduction of any un authorized changes. It can be done in the following ways.

1.By distributing job instruction sheets which provides all details about the job.

2.By doing routine checkups of the new job.

3.Training of the employees as per the job requirements.

Time study Procedure

Steps involved in time study procedure are as follows:-

(A) Obtaining and recording all information of the job, operator and surrounding conditions likely to affect the carrying out of the job.

(B) Recording the complete description of the method and breaking down the operations in to elements.

(C) Measuring with timing device and recording the time taken by the operator to perform each element of the operation.

(D) At the same time assessing the speed of operator, relative to predetermined normal speed.

(E) Converting the observed time to “Normal time”.

(F) Determining the allowances to be made over and above the normal time for the operation.

(G) Determining the allowed time for the operation.

 SUGGESTED QUESTIONS

Objective type Questions: -

1.Lifting, loading and positioning are the production process which require---------------------

2.Which of the following is overhead moving equipment------------

3.Identify the one, which is not the material handling service.

4. Identify the one, which is not the base for classification of the material handling equipments.

5.Type of equipment, type of service and nature of materials handled are the bases for the classification of -------------------------

Descriptive type Questions: -

1.What are the various bases for the classification of material handling equipments?

2.Classify preventive maintenance functions.

3.Explain the important issues of plant maintenance

4.Explain the time study procedure.

5.What are the different types of material handling services required to perform the production process.

6.Classify plant maintenance function.

7.Explain the principles of good material handling technique.

8.Explain the advantages of good material handling system.

9.Explain the advantages of maintenance scheduling.

10.What are all the criteria for the selection of material handling equipments?

11.Explain the steps involved in method study procedure.
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