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Abstract— Material handling can be used to create “time and 

place utility” through the handling, storage, and control of 

material, as distinct from manufacturing (i.e., fabrication and 

assembly operations), which creates “form utility” by 

changing the shape, form, and makeup of material. The 

characteristics of materials affecting handling include the 

following: size (width, depth, height); weight (weight per 

item, or per unit volume); shape (round, square, long, 

rectangular, irregular); and other (slippery, fragile, sticky, 

explosive, frozen). 
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I. INTRODUCTION 

Material handling can be defined as an integrated system 

involving such activities as moving, handling, storing and 

controlling of materials by means of gravity, manual effort or 

power activated machinery. Moving materials utilize time 

and space. Any movement of materials requires that the size, 

shape, weight and condition of the material, as well as the 

path and frequency of the move be analyzed. Storing 

materials provide a buffer between operations. It facilitates 

the efficient use of people and machines and provides an 

efficient organization of materials. The considerations for 

material system design include the size, weight, condition and 

stack ability of materials; the required throughput; and 

building constraints such as floor loading, floor condition, 

column spacing etc. The protection of materials include both 

packaging and protecting against damage and theft of 

material as well as the use of safeguards on the information 

system to include protection against the material being 

mishandled, misplaced, misappropriated and processed in a 

wrong sequence. Controlling material includes both physical 

control as well as status of material control. Physical control 

is the orientation of sequence and space between material 

movements. Status control is the real time awareness of the 

location, amount, destination, origin, ownership and schedule 

of material. Maintaining the correct degree of control is a 

challenge because the right amount of control depends upon 

the culture of the organization and the people who manage 

and perform material handling functions. [1] Material 

handling is an important area of concern in flexible 

manufacturing systems because more than 80 % of time that 

material spends on a shop floor is spent either in waiting or in 

transportation, although both these activities are non-value 

added activities. Efficient material handling is needed for less 

congestion, timely delivery and reduced idle time of 

machines due to non-availability or accumulation of materials 

at workstations. Safe handling of materials is important in a 

plant as it reduces wastage, breakage, loss and scrapes etc. 

A. Objectives of Project 

1) Ease in handling heavy raw materials as well as forged 

components. 

2) The process will become less time consuming thereby 

increasing the productivity of the company 

3) The system will minimize the human involvement. 

B. Methodology 

 Study of the various operations in forging process. 

 Identifying the requirement of the conveyor system. 

 Observing the current material handling method. 

 Measuring the various parameters such as time, 

temperature, weight, distance. 

 Study of different conveyor systems and finalizing the 

type which can be implemented. 

 Designing the required components of the conveyor. 

 Analyzing the different parts of conveyor system using 

various software’s.  

 Simulating the conveyor system. 

C. Possible Outcome 

 Possible outcomes can be expected as follows: 

 Reduction in transfer time which thereby reduces heat 

losses. 

 Improved production rate. 

 Reduction in human efforts. 

 Reduction in risk pertaining to human handling. 

II. LITERATURE REVIEW 

1) Dr. Tauseef aized:[1]                  

In this paper, we have studied that, Material handling can be 

defined as an integrated system involving such activities as 

moving, handling, storing and controlling of materials by 

means of gravity, manual effort or power activated 

machinery. Moving materials utilize time and space. Any 

movement of materials requires that the size, shape, weight 

and condition of the material, as well as the path and 

frequency of the move be analyzed. Storing materials provide 

a buffer between operations. It facilitates the efficient use of 

people and machines and provides an efficient organization 

of materials. The considerations for material system design 

include the size, weight, condition and stack ability of 

materials; the required throughput; and building constraints 

such as floor loading, floor condition, column spacing etc. 

The protection of materials include both packaging and 

protecting against damage and theft of material as well as the 

use of safeguards on the information system to include 

protection against the material being mishandled, misplaced, 

misappropriated and processed in a wrong sequence. 

Controlling material includes both physical control as well as 

status of material control. Physical control is the orientation 

of sequence and space between material movements. Status 

control is the real time awareness of the location, amount, 

destination, origin, ownership and schedule of material. 

Maintaining the correct degree of control is a challenge 

because the right amount of control depends upon the culture 

of the organization and the people who manage and perform 

material handling functions. 
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2) Michela G. Kay: [2] 

In this paper, we have studied that, the appropriateness of the 

use of MHS cost as the sole criterion to select a MHS design 

depends on the degree to which the other aspects of the 

production process are able to be changed. If a completely 

new facility and production process is being designed, then 

the total cost of production is the most appropriate criterion 

to use in selecting a MHS—the lowest cost MHS may not 

result in the lowest total cost of production. If it is too costly 

to even consider changing the basic layout of a facility and 

the production process, then MHS cost is the only criterion 

that need be considered. In practice, it is difficult to consider 

all of the components of total production cost simultaneously, 

even if a new facility and production process is being 

designed. Aspects of the design that have the largest impact 

on total cost are at some point fixed and become constraints 

with respect to the remaining aspects of the design 

A. Objective & Scope 

 Study existing roller conveyor system. 

 Geometry modeling existing roller conveyor. 

 Modification of critical conveyor parts for weight   

optimization. 

 Recommendation of new solution for weight 

optimization. 

B. Conveyor Systems 

A Conveyor is used when a material is moved very frequently 

between specific points and the path between points is fixed. 

Conveyors combined with modern identification and 

recognition systems like bar code technologies have played a 

significant role in the transportation and sorting of a large 

variety of products in modern warehouses. Some of the 

common types of conveyors are:  

 Roller conveyor  

 Skate- wheel conveyor 

 Belt conveyor  

 In- floor towline conveyor   

 Overhead trolley conveyor    

 Cart-on-track conveyor 

 
Fig. 1: Roller Conveyor 

III. GENERAL INSTRUCTIONS  

1) Phase 1: Design & Development of concept 

 Study the various operations in forging process  

 Identifying the requirements of the conveyor systems. 

 Observing the current material handling method 

 Measuring the various parameters such as time, temp, 

weight & distance. 

 Study the different conveyor systems & finalizing the 

type which can be implemented. 

 Designing the required components of the conveyors. 

 Analyzing the different parts of the conveyor systems 

using various software’s. 

 Simulating the conveyor systems. 

a) Devices & Components: 

 DC motor 

 Motor shaft 

 Bearings 

 Rollers 

 Support Frame 

 Rubber Belt 

 Control Circuitry 

2) Phase 2: Preparation of manufacturing drawings  

 Preparation of various component drawings of machine 

with Cad software.  

3) Phase 3: Structural design of critical components 

 Structural design of critical components of machine as 

per the applied load by the operator. 

4) Phase 4: Manufacturing and trials 

 Manufacturing of components and subassemblies. 

 Assembly of machine. 

 Working trials of machine to check working as per 

requirement.    

 Performance analysis by comparing with conventional 

manufacturing process.  

A. Assembly 

The assembly aim of our project is to: 

 Minimize number of parts 

 Less number of loss parts 

 Minimum error 

 Easy assembling and dissembling. 

B. Steps of Assembling 

 The I-Channels are first cut to the required length.  

 They are welded with MS plates at the bottom so that 

they can stay stable on the floor.  

 The distance between to front legs is measured and they 

are set at a particular location.  

 Now from these front legs the distance for the rears legs 

is measured and marked. 

 The rear legs are placed at the marked position then the 

distance between rear legs is checked again for any 

discrepancies. 

 The legs are welded together temporarily with using a 

small rod so that they cannot move from their places. 

 After the angle is set on the I channel, the base plates are 

welded on the I channels 

C. Channels 

 The C-channel is cut to the required length. 

 Then the channel is marked for the shaft holes and bored 

together. 

 The bearings are placed into the machined blocks. 
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 These blocks are matched with the holes on the C-

channels. 

 The matched blocks are welded on one C-Channel only 

so that we can check the Accuracy on the next second C-

Channel. 

 The channel is placed with bearing welded on the floor 

and the machined rods are then placed carefully into each 

bearing hub. 

 Similarly, now the second C-channel is placed from top. 

 The bearings are placed carefully into each rod and they 

are welded. 

 This makes one single frame consisting of rollers and C-

Channels. 

D. Resting Plates 

 The Center distance of the equally cut plates is measured 

and marked from all sides. 

 These plates are then welded on the C-Channels on all 

four sides.  

E. Sprocket & Chain Mounting 

 When the shafts are placed properly and the conveyor is 

standing the sprockets can be mounted. 

 The sprockets are tapped for one side so that a grub screw 

can be used to hold the sprocket. 

 Similar counters are drilled on the shafts too. 

F. Support Mounting 

 To support the whole assembly extra support plates are 

welded on the conveyor. 

 These supports can be of any shape like it can me c-

channel, is-channel etc. 

G. Motor Mounting 

 The motor should be mounted on the supports as it 

requires a proper foundation. 

 Two small L channels are drilled for the supports of the 

motor. 

 The L-channels are welded on the supports and the motor 

is placed on the mounting and bolted firmly. 

H. Steps in Testing 

1) The model while testing should pass the job on it from 

one side to another without any interruptions. 

2) Motor should work properly and should not stop in 

between due to malfunctioning. 

3) All the rollers should able to carry the weight of the job 

in running condition. 

4) Readings are taken for transporting job from one end to 

another end. 

5) As this is a material handling system, the time required 

for transferring the job will be less. 

6) The graph below shows increment in safety and time 

reduced to pass any job from furnace to hammer. 

Test conducted in forging shop with and without 

conveyor and results were recorded are mentioned in the 

table. 

Components 

Time 

required 

to take 

out from 

Furnace 

to 

Hammer 

(Sec) 

Setting 

time on 

hammer 

(sec) 

Hammer 

operation 

(sec) 

furnace 

(SEC.) 

Without 

Conveyor 
3.06 15.2 3.2 34.5 

With 

Conveyor 
 9.5   

Without 

Conveyor 
13.4 24.7 2.8 1.14.9 

With 

Conveyor 
 10.3   

Without 

Conveyor 
17.3 30.3 3.2 1.48.7 

With 

Conveyor 
 10.5   

Table 1: Time Study with Conveyor 

With reference to reading record in forging shop 

mentioned in above table analysis were carried out in below 

chart. 

 
Fig. 1: 

 The time study table provide us with the time required 

for moving the job from one point to another in the factor 

without the use of conveyor and with conveyor. 

 The time marked in red shows the reduction in time for 

moving components in factory. 

 The productivity chart shows the increase in productivity 

of various jobs which are forged in the industry using 

conveyor and without conveyor. 

 There is considerable increase in the number of jobs 

forged with conveyor in operation. 

IV. FUTURE WORK FOR THE PROJECT 

Every project can be optimized to its next level of perfection. 

 The company is well satisfied with the current project 

work. 

 Due to which safety of workers is also has been 

increased.  

 Now the future work of this project will be designing and 

manufacturing of the conveyor for the components 

which are coming out of the hammer and going to 

trimming for final operation. 

 If this future work becomes successful then this forging 

industry will be fully automated. 

 Apart from this we are planning to making this conveyor 

with legs of adjustable height 

 So that there will not any effect of change in furnace 

height or die height. 
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 Also the conveyor can be extended after the trimming 

operation also for the cooling of jobs using fans and 

cooling environment. 

 Right now the limit of weight carrying capacity is 50kg. 

In future we are going to increase it up to 100 to 150 kg. 

V. CONCLUSION 

 We have studied the concepts related to material 

handling systems in detail. We have also gone through 

details of operation of forging, safety of workers while 

working in the industry as well as time required to pass 

the material from furnace to hammer. 

 The conveyor when tested for its performance then it 

gave a positive result that it can pass job from furnace to 

hammer within 10 to 15 seconds. The conveyor right 

now can carry job of weight up to 60 kgs.  
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