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ABSTRACT

Hand pallet truck is widely used to carry baggage and cargoes in daily life and work. However, rotary-lift based
luggage hand pallet truck is inconvenient to handle and difficult to carry heavy goods. Hydraulic cylinder based
hand pallet truck is also used commonly, but its lifting speed is not fast enough. In addition, most of them can't save
energy. To this end, a novel rotary-lift based hand pallet truck is proposed. Auxiliary and cushioning forces are
provided by gas springs. Its lifting height is adjustable. Critically, its lifting mechanism can be locked automatically
after ascending or descending into the target positions. Thus, it's easy for just one person to operate. Aiming at
saving time, force and energy, a multi-objective optimization design model for the lifting mechanism is built, based
on which most key parameters and dynamics indexes can be calculated. Numerical analysis and experiment results
show that the proposed model is effective and the design scheme of the novel hand pallet truck is feasible.
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I. INTRODUCTION

Material handling (MH) involves “short-distance movement that usually takes place within the confines of a building
such as a plant or a warehouse and between a building and a transportation agency.”2It 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. It is often said
that MH only adds to the cost of a product, it does not add to the value of a product. Although MH does not provide a
product with form utility, the time and place utility provided by MH can add real value to a product, i.e., the value of a
product can increase after MH has taken place; for example: The value (to the customer) added by the overnight
delivery of a package (e.g., Federal Express) is greater than or equal to the additional cost of the service as compared to
regular mail service—otherwise regular mail would have been used. The value added by having parts stored next to a
bottleneck machine is the savings associated with the increase in machine utilization minus the cost of storing the parts
at the machine.. Electric Pallet Stacker is a thin, highly-versatile lift that compliments nearly any primarily indoor
application. Balanced similar to a traditional forklift and without base legs, the Counter-Balanced Electric Stacker can
fit into tight spaces. Extremely durable and budget friendly, the Toyota Counter-Balanced Stacker can help increase
both your uptime and your bottom line.
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Fig.1 Pallet trucks

Hand pallet truck has a solid structure, smooth operation. Manual pallet trucks can work efficiently. Smooth controls
for precise lifting and lowering. Through this project, labor effort can be reduced and working time can be shortened.
And we designed and analyzed a trolley fork with different loads. This system is of considerable importance to
equipment and material handling systems in terms of noise and vibration. The objective of this work is to present an
improved method, based on numerical and empirical analysis; to evaluate the service life of the manual forklift system.
It can improve industrial work. at the same time improve the processing equipment system. In recent years, material
handling has become a new, complex and rapidly evolving science. To move materials in and out of the warehouse, a
variety of equipment and systems are used, depending on the type of product and the volume to be handled. Equipment
issued, during loading and unloading operations, to move goods over short distances. Material handling in the
warehouse is limited to units, requiring smaller equipment. However, for bulk material handling at logistics nodes, a
fully automated stacker can be used for the niche needs of an innovative industry. In this work, we find the stress
values of S-460, aluminum alloy and carbon fiber vonmisses to be 33.09 MPa, 33.13 MPa, 33.09 MPa and 33,016
MPa, respectively. And the total tension of these materials such as S-460, aluminum alloy and carbon fiber is 2.72mm,
7.6mm, 1.87mm and 6.09 respectively. Here we can see that we have used four different materials out of all the
materials that we will choose Carbon Fiber Composite Material in addition because it is light and strong, the strain and
stress range of it is significant in terms of load capacity of 1000 kg.

Il. LITERATURE REVIEW

VamsiKrishna and Porchilamban created and fundamentally broke down a twin blast stacker masthead for better
efficiency Bulk material taking care of assumes an essential part in the powerful activity of process businesses. In
Visakhapatnam steel plant is one such shore based process industry working at 120% of appraised limit of 3.0
MT/annum. Fluid steel is growing its ability to 6.3 million ton for every annum, around 24MT/annum of mass
materials are to be taken care of in Visakhapatnam steel plant(VSP).. The dependability of the twin blast stacker is most
extreme vital for stacking the materials in the capacity yard for better coordinations. The maturing of twin blast stacker
with the delayed activity brought about uneven loads or jolts on MAST HEAD. This has brought about regular
disappointments of MAST HEAD. The plan alteration has been confirmed by demonstrating the MAST HEAD
utilizing SOLIDWORKS Version 2012 and broke down utilizing FEM bundle ANSYS 14.5. The Necessary pressure
fortifying has been made in light of the primer examination by expanding the thickness of the spacer and watched that
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the anxieties are inside as far as possible and are talked about in the subject RESULTS. In this way the plan has been
solidified and the created drawing has been discharged for execution.. [1]

Sivasubramanian et al planned a change to the traditional self-loader stacker utilizing CAE The fundamental point of
this paper is to outline and alter stacker component for a seal squeezing machine. In a direction producing organization,
stacker frameworks are critical types of gear used to deal with materials which are in mass e.g. seal, confine and so on.
Seal squeezing machine is utilized to put the seal on the bearing which shields the bearing from outside particles and
keeps the grease from spilling. The ebb and flow stacker framework being utilized is a solitary stacker framework in
which just 60 seals can be set at once which gets over in 10 minutes. So a system is required which can oblige more
seals with the goal that the reloading time increments from 10 minutes to 2 hours. For such a reason, more stackers
would be required and in this way such a framework would be known as a multi-stacker. By utilizing a multi-stacker
instrument the man/machine association is lessened, specialist weakness is diminished, machine sit without moving
time is decreased and general misfortunes are diminished.. [2]

Vianen et al built up a reproduction device to reschedule the stacker-reclaimer task to enhance efficiency of a dry mass
terminal. They accomplished noteworthy decrease in holding up times of freight trains at the mass load terminals. [3]

Miao et al built up a passage stacker multi organize fork demonstrate utilizing PC supported outline. They enhanced
the stacker security and dependability utilizing transient powerful examination in Ansys. [4]

Sahu and Bhatele contemplated the execution of a stacker-reclaimer over long separation drive activities. [5]

Tian and Hu improved the pivot point position of luffing system in a compartment achieve stacker. The luffing
instrument of achieve stacker is the center of enormous arm lifting component. The pivot point position in it impacts
specifically the far reaching exhibitions. The numerical model of three pivot focuses was built up through the power
investigation of luffing instrument, which plans to diminish the greatest power of hydro-chamber and lessening the oil
weight of pressure driven framework. A progressive requesting strategy was used to enhance the multi-target issue. The
enhancement computation was introduced by utilizing the hereditary calculation in Matlab. Exploratory outcomes show
that the streamlining upgrade the extensive execution of achieve stacker. What's more, this likewise gives critical
establishment to the parameters plan of luffing component[6].

Xiao et al directed limited component basic examination of the trolly casing of a stacker-reclaimer running system.
Keeping in mind the end goal to plan and improve the trolly edge of stacker-reclaimer running instrument, it is
extremely helpful and proficient to exploit ANSYS, which can guarantee security as well as diminish time and cost.
The stacker-reclaimer is a typical constant and productive mass materials stevedoring and transporting gadget on the
planet, running instrument is situated in base of the entire machine, which assumes an essential part of supporting the
machine and the running capacity of the machine. In this manner, the security and unwavering quality of the running
instrument is extremely huge and basic in the protected activity of the entire machine. To ensure firmness and hardness
of the steel structure, it is done that the static examination of the key segments the trolly outline by utilizing limited
component investigation programming. Through watchful investigation and research, it demonstrates that the plan of
the parts meets totally prerequisites of genuine conditions. The Finite Element Analysis of Trolly Frame of Stacker-
Reclaimer Running Mechanism Based on ANSYS. [7]

Daniel et al examined the resultant worries in the pulley of a stacker-reclaimer. The primary point of this venture is to
lessen the pressure follow up on the pole. This venture prompts the pressure improvement of the pole. By creating a
center plate we lessened the pressure created on the pole. In this way, that there is increment in shaft life. By applying
different thickness of the center plate we increment the life of the pole. There is a possibility for lessening the heaviness
of the part by utilizing light weight material. The heap appropriation on the pole is even with the supporting circles.
Along these lines, that we lessen the aggregate load follow up on the specific contact on shaft. The fundamental
segments are shaft, plate, barrel, and center. Outlining units of this kind requires exact counts of all heaps in static
conditions. In this paper the part cross area was investigated. The pressure examination utilizing ansys is performed on
the cross area of get together of the reclaimer pulley considered as a kind of perspective for the current outline and
notwithstanding for the changed plan which is the primary undertaking of this venture. The cross segment of the model
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was investigated with the straightforward stacking conditions. With that the barrel avoidance is limited in the cross
segment examination [8]

Singh and Parikh executed limited component examination to lessen stacker weight by considering the anxieties
following up on the stacker base plate. Be that as it may, they didn't totally outline another multi stacker framework for
enhancing efficiency. In a course producing organization, stacker frameworks are vital types of gear utilized for taking
care of mass materials. In this work, another multi-stacker plan has been intended to supplant a traditional bearing seal
stacker framework. The new framework can oblige 720 seals at any given moment. This course of action expanded the
time hole between two stacking cycles to upto 2 hours when contrasted with only 10 minutes in the more established
setup. Likewise, the normal machine sit out of gear time was decreased by over 85%. This brought about an efficiency
upgrade of more than 7%. Subsequently, a multi-stacker system demonstrates very helpful to decrease man/machine
connections, specialist exhaustion and machine sit still circumstances in the bearing business seal squeezing machine

profitability. [9]

Syed Sajid Ahmad Syed Nisar , Prof. K. I. Ahmad Prof. M. Sohail Pervez involved in quickly developing
mechanical age each industry needs speed in assembling to adapt up to client's necessity. The essential target of this
undertaking is to build up a base weight and minimal effort modern beds for taking care of motor squares. From this we
accomplish quicker transportation. Material dealing with is an exceptionally wide point of science talk, consequently
the fundamental thought behind growing such a plan to show the circumstance of beds usage in enterprises and related
influencing factors. The last model is a blend of institutionalize process and the effortlessness ideas.[10]

Naveen kumar et al In moment's life, there are numerous types of forklifts, from large heavy duty exchanges to
forklifts operating in narrow aisles, forklifts have come one of the introductory transportation tools we use in our
diurnal lives. Living with all the forklifts available, we realize that there are a number of advancements that can be
made to bring the forklift to its stylish performance. The Segway is a tone- balancing two- wheeled vehicle that can
operate in any rambler terrain. Current forklift designs have swing limitations and structures that pose implicit safety
hazards. Our new design features 90- degree rotating spoons that are attached to the truck body at both ends. It also has
a scissor lift under the driver hack which improves the stability of the 8 factors in the new design Once the design is
designed, we calculate the mass characteristics of the factors andsub-assemblies to insure the stability of the forklift. the
truck is safe to use, its center of graveness is still in the safety triangle and we use this to achieve maximum cargo
capacity, also we do stress analysis of the corridor and critical assemblies using the finite element system( FEM) and
their results show that the recently designed truck can be safely used under working conditions.( 11)

Anil A et al are a modernised system of lifting and moving particulars from one position to another. The mechanical
assiduity has experienced a fresh revolution thanks to this slice- edge technology, which is more constantly employed
by heavy mechanical businesses. Themid-20th century storehouse operations were converted by these forklifts. Semi-
automatic material handling systems were employed for a veritably long time. Semi-automatic processing is carried
out manually by the system. One person can move hundreds of kilogrammes at a time thanks to the forklift's
revolutionary design, which has changed storehouse operations. The lifting and transportation of goods has come
remarkably simple thanks to these well- maintained and safely operated forklifts. The primary thing of this piece is to
produce a brand-new, distinctive forklift. The primary thing of this composition is to produce a brand-new forklift
that's distinct from being designs. Rechargeable batteries are used in this forklift's design, making it entirely electric.
It's egregious from the forklift's design that it's able of lifting 100 kg of freight. The findings of this disquisition
demonstrate that the intended machine can be used with minimum trouble.( 12)

KaranN. Khebude et al. In this essay, the stationary structure of a forklift fork's design and analysis using ANSYS
R16.0 are covered. The structural analysis report is varied with the fork design calculations. The fork bends and
stretches when it's lifted. Due to the forklift's use of a mild- brand material, is more profitable in terms of design
thanks to its high stiffness and specific strength. Results for the theoretical calculations are handed by this
composition.( 13)
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I1l. CONCLUSION

In this projects we can see that we have used four different materials in all materials we will be selected composite
material to other than because it is light weight and heavy duty its deformation and stresses range are considerable
under 1000 kg loading condition and its very light weight compared to other than materials here we have optimize the
unit weight of Pallet Truck 30% and its simple in construction ,convenient lifting operating system and special design
is available according to customers’ requirements.

IV. FUTURE SCOPE

For further research work can be extended by using different materials and in future we can do work on stacker
machine with composite materials and optimize weight, cost parameter.
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