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ABSTRACT 

Trolley is the mechanical device used for carrying load or to transport the material at various points. For 

different kind of applications, we have to select specific type of trolley. To overcome the problem of specific task 

trolley, one new trolley is designed which can be used for more than one field application. This paper contains 

the design and development of trolley on the basis of creativity skills to perform multi functions. The trolley 

designed is the integration of airport trolley and shopping mall trolley. The major areas of focus while 

designing are aesthetic, ergonomics, function and cost. 
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I. INTRODUCTION 

The objective of this research is to design and fabricate a trolley using creativity techniques, which can be used 

at multiple fields. An innovative concept of two in one facility has been conceived and being implemented. New 

product development is an extremely challenging and complex process. Innovation is naturally uncertain, and 

firms may invest considerable time and money in new product ideas with no guarantee that they will ever 

become commercially feasible [1]. Product development involves either improving an existing product or its 

presentation with some modifications, or developing a new product as per the requirements of a particular 

market segments. To keep up with changes and trends in the marketplace it is necessary for the companies to 

develop the product consistently to ensure their success and future profitability.  

 

II. METHODOLOGY 

The basic methodology to integrate creativity skills with product development process are[2, 3]:  

a. Selection of Product 

b. Market Survey 

c. Problem definition 

d. Area of improvement 

 Aesthetics 
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 Ergonomics 

 Functionality and  

 Cost 

e. Set of creativity skills/techniques(Refer Annexure I) 

f. Integration and intersection of creativity technique and product development process. 

g. Development of product 

a) Introduction 

b) Flow Chart 

c) Sketching 

d) Design 

e) Concept Screening 

f) Finalized Design 

g) Product Design Specification 

h) Fabrication Processes 

i) Bill of Material 

h. Result, Discussion and Conclusion 

 

III. MATERIALS AND METHODS 

The structure of designed trolley is shown in figure no.1, which is re-modified design, based on customer 

feedback. A full four side structure is being developed to carry and withstand the load including the self-weight 

of the trolley. The trolley has strong frame and supporting structure made up of stainless steel of grade SS 202. 

Two Polyurethane (PU) wheels are proposed as front wheels which are freely rotating. The rear wheels are PU 

wheels which contains the breaking switch. The entire trolley structure is made up of circular metallic pipe to 

improve the aesthetic look of trolley. The height, width and length of the trolley is in proportion and 

ergonomically sound. The base is additionally designed with a C - frame section to support the luggage. The 

design resembles an airport trolley with different section. The joints are welded to provide the additional 

strength. The base frame contains one more parallel section which is inclined, so that the luggage can be slide on 

the surface smoothly and effortlessly.  
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Fig. 1 Multi-purpose Trolley Actual Sub-Assembly 

As the trolley designed for multiple uses especially for two field applications viz. airport and shopping mall as 

described above, additional cart of wire frame structure is provided with the attachment as an additional 

accessory. The handle can be removed by opening the nut-bolts provided at the side so that in future it can be re-

modify with electronic controls. The cart is over hanged at one end, hence the design looks aesthetically good at 

the same time the cart is attached with the help of hooks on the side vertical frame.  

 

IV. DESIGN CALCULATIONS& ASSUMPTIONS 

Let, [4, 5] 

d : Diameter of shaft in mm 

Pw : Power transmitted in watts 

T : Torque developed in N-m 

N : Speed of shaft in RPM (Revolutions per minute) 

 : Shear stress of shaft and key material in MPa 

cr : Crushing stress of key material in MPa 

R : Resultant stress in MPa 

o : Direct stress developed due to axial loading in MPa 

b : Bending stress developed due to eccentricity in MPa 

M : Bending moment produced due to effort on frame in N-mm 

Z : Section Modulus in mm
3
 

P : Effort in N 

A : Area of frame section in mm
2
 

bk : Width of key in mm 

tk : Thickness of key in mm 
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Lk : Length of key in mm 

R : Radius of shaft in mm 

b : Width of frame section in mm 

t : Thickness of frame section in mm 

The shaft, key and circular section for frame is designed and according to safe dimensions the components are 

taken for fabrication of trolley[4, 5].  

a. Torque:  

A pipe of 1” (25.4 mm) diameter and 1.2 mm thickness is selected as a frame section for manufacturing of 

trolley.  

Inner diameter, di = do – 2t = 25.4 – (2 * 1.2) = 23 mm  

On the basis of strength,  

T = /16 max do
3
 (1 – k

4
)  

b. Effort applied at the handle (P):  

Effort required at the handle of the trolley when trolley is completely empty. Assuming the effect of direct stress 

(o) as well as bending stress (b). [4, 5]  

R = (o) + (b)  

(o) = 𝑃/𝐴  

(b) = 𝑀/𝑍 = (32.P.e) / ( * ((do
4
 – di

4
) / d0)  

R = (o) + (b)  

(R) = [P / ((/4) (do
2
-di

2
)] + [32 * P * 990.6 / ( * ((do

4
 – di

4
) / d0)]  

By calculation, effort of minimum 50 N is required at the handle. 

c. Wire frame basket  

Two wire frame baskets of different sizes are provided out of which, one basket is an additional attachment 

provided at the top of the trolley to carry the shopping goods and is very much resembled to the shopping mall 

trolley. The basket is made from wire of 1.5mm gauge and 3mm gauge. Another one is fixed at the top which is 

4.25” x 22” x 3” in dimensions to keep small items. The dimensions are selected depending on the 

proportionality, so that it will aesthetically look better. The dimension of the trolley which is detachable are as 

follows:  

Width of basket = 23”  

Length of basket = 12”  

Height of basket = 8”  

The ends are curved for aesthetic of trolley with the fillet radius of 8”  

d. Wheels  

Polyurethane wheels of 3” diameter and 1” thick are used at the base for transportation of trolley structure from 

one point to another. Four wheels are used which makes the motion of trolley free and easy. The additional 

advantage of these wheels are noise reduction, more load carrying capacity, less force required to slide, can 

work on any surface and high resistance to corrosion. 
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V. PHOTOS 

 

Fig. 2 Polyurethane Wheel 

 

 
 

 

Fig. 3 Polyurethane Wheel breaking switch 

 

 

Fig. 4 Detachable basket 

 

Fig. 5 Fixed Top Small Basket 

 

 

Fig. 6 Detachable Handle 

 

 

 

 

 

Fig. 7 Trolley Base Frame 
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Fig. 8 Trolley for Shopping Mall 

 

Fig. 9 Trolley for Airport 

 

VI. FUTURE SCOPE  

 The trolley can be designed with PLC controls so that it can move from one place to another without any 

human guidance.  

 The automatic billing system can also be added to this design to reduce the queue issues in a shopping 

mall.  

 The weight of the loaded products can be reflected on the trolley itself so that customer will come to know 

how much luggage he/she is carrying. It will become easier for the customers, especially when used at the 

airport.  

 The same design and concept can be modify with fully folded feature to reduce the space consumption.  

 Sensors can be provided at the handle which sense the human touch and operates the trolley automatically 

 

VII. CONCLUSION 

The trolley has been successfully designed and fabricated. Functioning of the same has been confirmed by 

loading conditions and found working as per requirements. The re-modification was done on the basis of 

feedback received from end users. Singledesign can be used for both applications i.e. shopping mall and airport. 

Effort required to move the trolley is very less as the self-weight of trolley reduced. The structure is robust and 

rigid. Smooth in operation and can carry enough amount of load. PU wheels reduces the noise, its corrosion 

resistance is also high. It can be move over almost any kind of surface very easily. Maintenance is easy. The 
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same working model of trolley is being developed with more creative modifications in future as per the required 

market conditions. 
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