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ABSTRACT

.... :

Sheet metal bending is one of the sheet metal forming processes that is used in the industries)

Workshops and local artisan shops for fabrication of different parts that satisfy people's needs.

Achieving curved and cylindrical patterns from metal foils; sheets and plates is a hectic process

to most small scale fabricators who lack heavyindustrialbased rolling machines. This research

projectreportcovers the development of a sma1l scalf)manually operated. proper working tool for
sheet .metal bending. The developed. sheet metal bending tool is tailored for the magnitude-of

work in institutional workshops and local artisan 'shops that are often faced with the challenge of

bending sheet metal and yet their volume of work is small and covers small sheet thicknesses.

Chapter one of this report presents the challenges faced by small scale fabricators who ate the

immediate suppliers of simple fabricated product for use in the local communities, The problem

statement, justification of the study, objectives of the study; its purpose and .scope of the study

are also elaborated.j: Chapter two presents the reviewed literature on sheet metal bending

operations with more emphasis on roll bending and some of the types of existing roll bending

machines in the. market_and their. working principals ate explored. In addition, the design

equations which have to be put into consideration for the design of the different parts Of the

bending machine are also explored in the sante chapter. Chapter three coversthe design process

that was undertaken to design the different parts of the sheet metal bending machine, fabrication

ofthe prototype and subsequentlytesting of the fabricated prototype.

The designed sheet metal bending machine was. found to be capable of bending sheet metal of

up toZmm thickness without fail and using less force, The maximum bending angle realized was

3600 (measured from the centre of the formed cylinder) and after spring back, the angle was
determined to be 297°. This can be easily pressed together during welding. The she~t metal

bending machine was found to be capable. of performing work at the institutional workshops and

local artisan shops.
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CHAPTER ONE

1.0 INTROo.tJCTION. ~ . .

1.1 Background

Sheet metal is metal thatis formed into thin and flat pieces. It is one of the fundamental forms

used in metal working and can be cut and bent intoa variety of different -shapes using various

machines, Sheet metal forming processes are 'used to fabricate various ,~arts of agricultural

implements Including mould boatels" land wheels, hoes, 'hoppers and covers. Also parts of

different agro-processing machines- e.g. maize hullers, rice threshers, planters, cassava chippers;
metallic silos; maize 'threshers; etc ...;aremade ofsheet metal (Tonnet, 20i,2). Industries and

organizations in Uganda '_ such-as AEATREC, SAl~MCO, Tonner, institutional workshopsIe.g,

Busitema University Workshop), and the local artisans :.. are involved 'Ill fabrication of

agricultural machinery using sheet metal. Additibriaily; various factories IR Uganda - namely

Steel & Tube .Industries Limited, Sembule Steel Mills Limited, Roofings Limited, Steel Rolling
Mills Limited, Uganda Baati Limited etc .:..are Involved in sheet metal production.

There are various sheet metal forming processes that-used to form products of the desired shapes.

The' commonly used sheet metal forming processes include: cutting/shearing, punching, bending,

and embossing (The University of Rhode Island, 20l2). In highly skilled industries, sheet metal

bending is, accomplished 'by use of automated 'bending machines, which can-bend ..thinto thick

sheet metal, The automated bending machines require, a high 'initialinvestment and also' consume

<I: lot of electrical power 'for operati on hence these' are expensi ve for the operations of the small

institutional workshops and artisan sheet metal fabrication shops (American machine tools Co.,

2012). In,Uganda, most of the sheet metal forming processes espeoiall y bending is ~accornpLished

in institutional. workshops and artesian shops 'by use of rudimental methods and, tools like
hammers arid .anvil, Bending is done by hammering. the sheet..metal. on the anvil until the-

required part geometry i$, achieved. This is a highly time wasting and energy consumingmethods

that cannot be sustainable, when a large quantity of work is to be done. Additionally, hammering

method.produces poor quality or non- uniform parts in case many parts ofthe.same type are to be
L
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