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Abstract

The manufacture of power hacksaw blades using worn out sawmill blades made
of medium carbon steel has bean achieved. They were produced through
carburization, hardening and tempering processes. The produced power hacksaw
blade when compared with the imported one showed the former having a dightly
higher wear rate than the latter. The result also showed that the tool life of the
produced power hacksaw having a hardness value of 459BHN and the imported one
of hardness value 575 BHN was 922.3mins and 1140mins respectively. Although, the
imported hacksaw blade has a dightly higher tool life than the produced one, which
may due to a higher hardness value, the produced power hacksaw blade compares
favourably well with the imported hacksaw blade.
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1.0 Introduction

Nigeria has been noted to import a lot goods[i¢nesome items that could have been produced joea#l being
imported. One of such items is the power hacksaaddnl The importationf power hacksavlades is an unhealthy
economic situation for the country as scare foregrhange is continually being expendedthis importationSawing is a
cutting operation employing a cutting tool, a bldue/ing a series of small teeth, with each toothaeing a small
amount of material. The power hacksaws are usedutiing thick metal sheets, circular bar, metabtifer sections
[2,3], . The power hacksaw has a rigid bow suppgra horizontal Straight saw blade. It operatesa reciprocating
motion. On the cutting stroke the blade teeth areefd into the metal being cut using gravity orrdaydic pressure and
on the return stroke the blade is unloaded liftecetiuce wear on the blade. Power saw generally &ahip tray to retain
the metal waste and collect the lubricating flB¢¥]. Oyetunji and Olorimtoba [5] carried out pmeiinary studies on the
manufactureof hand hacksaw blades from locally available nstdel and carburizers. The results showed that the
handsaw blades produced through carburizationeharg and tempering processes using pulveriaidn kernel shells
charcoal, coconut shell and snail shell have awetagth wear of approximately 0%, 8.3%, 13% and 5&8pectively
after cutting a piece of 10mm diameter mild steel. ibhadode and Ojeah [6] also studied the manwfacf hand
hacksaw blades from locally available mild steeheTperformance of the hacksaw blades was foundeto b
satisfactory. Adegbuyi, [7] investigated the depat@nt of the machining properties of locally fabted cutting tools.
Some other researcher carried out studies on gustimd tool life [8,9,10] . It has been observed timast sawmill
blades made of medium carbon steel wivern out are allowed to rust away or put to limites. Its disposal is difficult
because it does not decompose. This paper iefthie aimed at the manufacture of power hackiskages from
worn out sawmill blades made of medium carbon stbereby creating wealth from waste .It is hopreat this will
generate interest in establishing small and medinale industries for the manufacture of hacksawdslathereby
creating employment opportunities.

2.0  Materials And Methods

Material: The worn out sawmill blades made of medium carbon stsed were obtained from a wood sawmill
factory in Benin City, Nigeria .Imported power haekv blade manufactured in Britain was bought fieofool
store in Benin City,Nigeria.
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3.0 Sample Preparation

Cutting of Blade teeth: The blades were cut from 1.75mm thick worn out séllvblades made of medium
carbon steel to a length and width of 400mm and rBOmaspectively using Guillotine shearing machinenTblade
blanks were clamped on the shaping machine atahee gime for cutting each tooth on the blank udingh-speed
steel tool. The number of teeth per 25mm cut was(8), the tooth pitch was 4.5mm and depth of toaths
1.75mm, while the rake angle and relief angle atafd 64 30’ respectively.

Carburizing of Blades: Carburizing is aheat treatmenprocess in which iron or steel absorbs carbomrditeel when
the metal is heated in the presence of a carbonnematerial, such as charcoal or carbon dioxwi# the intent of
making the metal harder. Depending on the amoutitnaf and temperature, the affected area can wacgrbon content.
Longer carburizing times and higher temperaturad te greater carbon diffusion into the part ad aglincreased depth
of carbon diffusion. When the iron or steel is @abtapidly by quenching, the higher carbon contenthe outer surface
becomes hard via the transformation from austeniteartensite, while the core remains soft and loag a ferritic
and/or pearlite microstructure [11Eight pieces of cut medium carbon steel blades veamburized using 60%
bone charcoal, 15% palm kernel shell and 25% aast powder. The blades were initially polished &move
surface impuritiebefore placing the blades and the carburizing n@terside the heat resistant boxes .The heat
resistant boxes were properly covered and fortifiedh firm heat resistant clay to prevent heat Idss
conduction inaccordance with Rajan et al [12] . The carburiddog was charged into the laboratdoynace heated
to 900 C and soaked for 3 hours inside the furnace aftéch it was switched off.

Off setting of Blade Teeth :Each carburized blade was clamped on a vice and #ath was displaced away
from the general lay of the blade, by tapping gentith a hammer on a blunt center punch at the wafothe
tooth. A regular alternate tooth set was given ashetooth and the tooth profiles were determinedtmntool
markers microscope in accordance with IbhadodeGjedh [6].

Hardening and Tempering of Blades:Oxy-acetylene flame was used to heat the bladé tebich had been offset
to a temperature of 870°C and the quickly quenchvater. All the hardened blades were tempered bpdene
stove to 250°C.

4.0  Test Procrdure

Hardness test: The carburized blade was clean properly and placatie Brincll hardness testing machine. The

machine was loaded with a mass of 3000Kg and a tfalliameter 10mm used to indent the blade. The
indentation on the blade was then measured withie@raacope and recorded. The Brinell hardness number
(BHN) is calculated using Eqn. (1).

P

Lo- o2 a5

where P = Applied load, D= Ball diameter, d = In@d¢ion diameter.
The same procedure was used to obtain the hardredae for uncarburised blade, imported blade anld mi
steel material of 16mm diameter.

BHN = 1)

Wear and Tool Life Test: Produced hacksaw blades was fixed in a power hackeachine and used to cut
16mm diameter rib rod mild steel material and theth wear measured at suitable interval using tloé markers
microscope with a magnificatiosf x 15 until the blade failed. The blade tootear (W) was determined using Eqn.
2)

W = w;- W (2)
where w = initial blade's tooth depth and,wfinal blade tooth depth. The same procedure wad ts@etermine
the wear rate and tool life for the hacksaw bladpdrted from Britain ..

5.0 Results And Discussion
The Brinell hardness tesif the materials is shown in Table 1. It was obeér¢hat the hardness value of the
imported blade (575BHN) was slightly higher thae firoduced blade (459BHN). From Fig 1, it was obseérthat
blade wear increased with increased time for thedpced carburized blade and the imported bladeialt also
observed that the produced blade had a slightlhdrigvear than the imported blade. For instancesraft
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60mins.thewear for the produced and imported hacksaw bladeewe03mm and .024mm respectively. It was
also shown that the tool life for the produced antported hacksaw blade wer@22.3min and 1140min
respectively (Fig 2). The imported blade has ahdlighigher tool life than the produced hacksawddaThis
may have been due to the fact that the importekseme blade had a slightly higher hardness value the
produced blade which was 575BHN and 458.85 BHN eespely. We therefore conclude that the produced
hacksaw blade compare favourably with the impohiadie.

Table 1: Hardness Value of Materials Used

MATERIALS HARDNESS VALUES(BHN)
Uncarburised blade 397.35
Produced carburized blade 458.85
Imported blade 575.00
16mm rib rod mild steel 181.27
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Fig 1: The plot of blade wear against time for produced (A ) and imported (w) hacksaw
blade.

Conclusiol
The manufacture of power hacksaw blades using watrsawmill blade made of medium carbon steel hegenb

achieved. The performance of produced hacksaw blde found to compare reasonably with imported
blades. It is hoped that this work will further i@ete the production of hacksaw blades in Nigeti@reby
generating employment and saving the country of ehdgreign exchange used for importation. It is
recommended that other carburizing agent shouldxpéoited in other to increase the carbon contértlade thereby

leading to its improved performance.
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