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Abstract 

Now-a-days in industries, may it be a large, medium, or a small scale industry it is very necessary to have or design a material 

handling system so as to carry or to move the goods or material from one pace to another place continuously to reduce or 

minimize the operation time. Also, large amount of production time or production cycle depends upon the management of the 

material to run a shop floor successfully. To achieve this, a proper and efficient material handling system (MHS) is necessary. In 

the paper the review and the analysis of the proper designing of the Material Handling System is carried out. Principles for 

material handling, types of material handling equipment, benefits to the industry and the necessity is also discussed. Guidelines 

for selection of material handling systems are also mentioned.  
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I. INTRODUCTION 

 What is Material Handling?  

The movement, storage, protection & control of goods throughout the manufacturing and distribution process including their 

consumption and disposal. Or it can be defined as providing the right amount of the right material at the right place at the right 

time in the right position in the right sequence for the right cost. According to American Material Handling society,' Material 

Handling is an art and science of involving the movement, packing and storing of subsystems in any form. Thus, material 

handling function includes all kinds of movements vertical, horizontal or combination of both and of all kinds of fluid, semi fluid 

and discrete items and of movements required for packaging and storing. The material handling function is considered as one of 

the most important activities of the production function as out of total time spent by the materials inside the plant area. Material 

handling equipment are found to be flexible, modular and versatile. However, the failure of number of installations, and therefore 

the subsequent analysis of the explanations for failure, shows that careful design and operational planning of AGV-based 

material handling systems is required if the full potential of such a system is to be realized.  Material handling equipment are 

unmanned vehicles used to transport unit loads, large or small, from one location on the factory floor to another. These vehicles 

are operated with or without wire guidance and are controlled by a computer. A system controller is responsible for the 

regulation of traffic when more than one vehicle is in the system. Automated guided vehicle systems are computer-controlled 

material-handling systems typically used for repetitive tasks in intermodal container terminals, distribution centres, storage and 

warehouses, manufacturing, and Assembly plants [Deepak Tarbada et al, 2017]. In the present paper, the review and analysis of 

the proper designing of material handling system is discussed.  

II. OBJECTIVE OF MATERIAL HANDLING SYSTEM: 

The primary objective of a MHS is to scale back the unit wise cost of production. The other subordinate objectives are: Reduce 

manufacturing cycle time, reduce delays, and damage, promote safety and improve working conditions, maintain or improve 

product quality, promote productivity, promote increased use of facilities, reduce tare weight and control inventory.   

Selection of Material Handling systems or equipment: 

There are two major functions of material handling selection:  1) To select production machinery and assist in plant layout so 

as to eliminate as far as possible the need of material handling. 2) To choose most appropriate material handling equipment 

which is safe and can fulfil material handling requirements at the minimum possible overall cost. The average material handling 

charge is estimated roughly 10-30% of the entire cost depending upon product to process. By reducing the MH, cost of 

production is often reduced considerably.  

 Material handling equipment is usually separated into four main categories: storage and handling equipment, engineered 

systems, industrial trucks, and bulk material handling. 
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III. LITERATURE REVIEW: 

The function of MH is to manoeuvre the correct material to the right place, at right time, in right quantity, in sequence and within 

so as to achieve optimum production cost [Lu Xiaohong et al, 2008]. In a typical industry material handling comprises of 25% of 

all employees, 55% of all company space, 87% of the production time, and 15-75% of the total cost of a product [D. Iglehart, 

1963]. Therefore, material handling looks for effective utilization of workforce and facility space, with minimum lead times, 

high efficiency of goods flow, increasing productivity, and reducing the total cost. Materials handling involves the movements of 

materials through the operations within an organization. It moves materials from stores to the required point. The aim of 

materials handling is to have optimum movements, with shortest distance with no damage. This might even lead to changing the 

factory layout to improve the material handling systems [D. Iglehart et al, 1963].Inefficient Material Handling Systems are 

Aisles are cluttered, High handling of products, confusion in loading/unloading, involving more labors, stock out on parts and 

supplies, lack of standardization damage, excess scrap, flow inefficiencies, confusing products storage, excess motion, excessive 

indirect and labour cost, idle cube storage, frequent long hauls, dirty facilities and excess employees [W.K. Klein et al, 1997].  

Materials handling makes production flow possible, because it gives dynamism to static elements like materials, products, 

equipment, layout and human resources [Asef Vaziri and G Laporte, 2005]. Despite its importance, materials handling may be a 

topic that regularly is treated superficially by the industries. However, other authors have perceived its relevance. During the 

development of the Toyota Production System, he developed the Production Function Mechanism that proposes to explain how 

the production phenomenon happens [Sahu et al, 2016]. An important proportion of producing expenses are often attributed to 

material handling and therefore the most crucial material handling decisions in this area are the arrangement and design of goods 

flow patterns. An important aspect of any production system is the design of a material handling system (MHS) which integrates 

the production operations. The relevance also occurs in another context. Ballou [RH Ballou, 1993] states that the storage and 

handling of products are essential among the set of logistics activities, and their costs can absorb 12% to 40% of its costs. In 

addition, the MHIA estimates that 20% to 25% of production costs are associated to handling.  Material handling accounts for 

35–65% of the entire cost of a product along the chain, and efficient material handling are often liable for reducing the 

manufacturing system operations cost by 20–35%. Logistics (including materials and goods flowing in and out of a production 

facility also as its internal handling) has become vital to a corporation to grasp competitive advantages, as the companies struggle 

to deliver the right product at the correct place and time [FTS Chan, 2001]. The main challenge is to market, with low cost, a 

flow whose velocity allows the execution of producing process with the expected satisfaction level. According to industrial 

review the energy which has been utilized for production out of which 32 to 35% of power is merely utilized for material 

handling during the assembly which is unnecessarily wasted and hence the total cost of final product will increase. So, if we 

would like to decrease the entire cost and the unnecessary power consumption either we have to scale back material handling or 

go for an alternative handling. As the first option has several limitations, alternative handling system are stepping towards a 

concept of potential energy of material to be handled as every material has its potential energy in the form of its weight. Deepak 

Tarbada et al [2017] studied the various factors considered for the design and analysis of AGV based MHS. The study revealed 

that there is a need of further research on AGV based material handling wit relatively low investment, LCA systems certainly 

enables the management to lowers the workers involvement in material handling. Sundaram and Vishwanathan [2014] stated that 

MHS plays a vital role in manufacturing industries. The elimination of non-value-added activities in these MHS reduced the 

production cost and improves the productivity. Sahu et al [2016]   stated that there was an effective improvement in internal 

material handling caused by the use of automated vehicles increased the accuracy of material delivery time inside the company. 

In this paper an effort has been made to pick the foremost appropriate material handling equipment for the planning and 

development of FMS. The proposed model has been built on the idea of MH attributes and sub attributes which are critical for 

material handling equipment selection.  

IV. TYPES OF MATERIAL HANDLING EQUIPMENT: 

The shop floor supervisor is the best agency to identify the potential areas of the application of low cost automated (LCA). Some 

of the low-cost automated parts handling systems which are widely used in small and medium sized Enterprises (SME's) are 

explained below.  

 Conveyors  

Conveyors are primarily horizontal-movement, fixed-path, constant speed material handling systems. However, they often 

contain inclined sections to change the elevation of the material. 
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Fig. 1: Conveyor 

 Portable Conveyors: 

Short length flat conveyors carried on a wheeled structure is termed portable conveyor. Portable conveyors are light in weight 

and compact in design and can easily move to desired places as we need [Deepak Tarbada et al, 2017]. 

 
Fig. 2: Portable Conveyor 

 Automated Guided Vehicles:  

An automated guided vehicle system (AGVS) is a material handling system that uses independently operated, self-propelled 

vehicles guided along defined pathways. Today AGV's are competing with conveyors and other material handling system due to 

their advanced features like sensors, ability to take decisions, automatic path changing mechanisms etc. [Sushant Patil, 2020].   

 
Fig. 3: Automated Guided Vehicle 

 Robots:  

Use of robots in industries is a common seen today albeit in SMEs. An industrial robot is an assemblage of links joined so that 

they can be articulated into desired positions by a reprogrammable controller and precision actuators to perform a variety of tasks 

like material transfer and inspection. 
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Fig. 4: Robots in material handling 

 Hydraulic Pallet Trucks 

Pallet trucks are either motor operated or manual low-lift machines designed to raise loaded pallets sufficiently off the ground to 

enable the truck to transport the pallet horizontally. Pallet trucks are widely used material handling device documented for its 

flexibility. 

 
Fig. 5: Hydraulic Pallet Truck 

 Hydraulic and Pneumatic Parts Handling System: 

The rapid development of electronic interfacing technology had seen the proliferation of electro-hydraulics and electro 

pneumatics devices. Fluid, electric and solar powers are few of the energy technologies used for driving modern automated 

systems. Of these technologies, fluid power is especially reserved for traditional utilization. Hydraulic power is normally used in 

mechanisms and pneumatic power for sequential automated process. 

 
Fig. 6: Hydraulic and Pneumatic Material handling system 

V. ELEMENTS AND CHARACTERISTICS OF MATERIAL HANDLING SYSTEMS: 

Materials handling study requires that several elements are considered. The first may be a handling system project, which covers 

activities of sequencing, velocity, layout and routing. Therefore, the classification of  which considers: (i) physical state (solid, 
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liquid, gas); (ii) size (volume, length, width, height); (iii) weight; (iv) condition (hot, cold, dry, dirty, sticky, adhesive); (v) risk of 

injury (weak or strong); and (vi) safety hazards (explosive, flammable, toxic, corrosive, etc.). When handling equipment, a broad 

classification that covers five categories: (i) transporters (belts, chains, rollers, etc.); (ii) cranes, hoists and lifts; (iii) industrial 

vehicles (carts, tractors, pallet transporters, forklifts); (iv) positioning equipment, weighing and control (ramps, transfer 

equipment); and (v) stents and support structures (pallets, holders, reels) [Aarti Sahu et al, 2016].  

A key thing about material handling system design process is that the selection and configuration of kit for material 

transportation. Guidelines for selection of Material Handling Equipment are: 

1) Define objective and specifications.   

2) Plan the process of handling with reference to available resources of MH in the market.   

3) Design shortest and less time-consuming material flow lines.  

4) Take care of worker’s capabilities and limitations.  

5) Ensure safety of human being.  

6) Limit the package size with reference to floor area.  

7) Use maximum vertically space for material handling  

8) Avoid bottlenecks.  

9) Use automated material handling systems.  

10) Select energy efficient and environment friendly MH equipment.  

11) Must be economical and easily operated.  

12) Low maintenance.  

13) Keep manual system ready along with MH systems. 

Apart from above guide lines, the type of material to be handled also affects the packaging and handling system a lot. The 

physical state i.e. solid, liquid and gas, size i.e. dimensions, weight, shape and other characteristics like oily, brittle, humid, 

volatile, temperature also play an important role in selecting a MH system [Deepak Tarbada, et al, 2017].  

VI. CONCLUSION: 

The study revealed that the various factors considered for the design and analysis of AGV based material handling systems. there 

is a need of future research on AGV based material handling to make suitable mentioned for all types of industries. It is observed 

that with relatively low investments LCA systems certainly enable the managements to lower the workers involvement in 

material handling. This will lower the part rejections, improves safety and reduces accident rate, nurtures production ambience 

and contributes significantly to product quality and productivity. The study concluded that improvement in material flow caused 

by the use of AGV based vehicles increased the accuracy of material delivery time inside the factory. Operations became safer, 

able to evaluate the perceptions of the implemented changes which will help to improve factory operations. As material handling 

systems play a vital role in manufacturing industries. It reduces production cost and improves the productivity in industries.       
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