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Abstract

The research determined the Competency needs of foundry workers fn'recycfmg used mea_‘a!
for production of woodworking machine parts in Minna metropolis, Niger state. The major
purpose of this study was to determine the competency needs of foundry workers in recycling
of metal scrap for producing woodworking machine parts. Two null_hypotheses were
formulated to guide the study. The researcher designed a questionnaire to solicit information
from the respondents. The targeted population was 40 which consisted of 15 foundry masters
and 25 foundry workers. The research design used in carrying out the study was the
descriptive survey research. Data obtained were analysed using mean and z-test statistics
was used to test the two null hypotheses that were formulated' and tested at 0.05 level of
significance. The findings of the study were as follows: determine the correct type of metal
scrap in compliance with the job specification and de-gas the molten metal for a perfect
casting. Based on the findings of the study, it was recommended that there is a need for
inexperience foundry workers to collaborate with other experience foundry workers to improve

their craftsmanship and foundry workers should improve their finishing skill by always using
files and sand paper. ' '
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Introduction

Foundry involves the casting of molten metal into a mould.
foundry is a factory where metal is melted and moulded into v
foundry operation involves the process of pouring liquid metal i
making parts in a desired shape. This process has existed for m
being advanced with different metal alloys; different mould
parameters within every foundry operation. The importance of
today is indicated by how societies depend extensively upon metal products. Many useful
metal products are obtained from casting. Without the casting, there would be no metal and if
there were no metals, there would be virtually no useful objects such as motor vehicles and

woodworking machines and so on. It is difficult to plan, mortise, groove or cut wood when
done manually and it takes a lot of time. Many woodworking

According to Hornby (2000),
arious shapes or objects while
nto a mould for the purpose of
any centuries but is continually
types and different operation
foundry products in the society

Ng New machine parts using scrap
e makes one to be perfect.

Hornby (2000) defined competency as the ability to do something well. Competency is also
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9 Set of relateq knowledge, skills, and abilities required

-~ N a defip :
the workplace as it SPecify the Ievelif Evork Setting. Competencies often serve as the basis
However Well as potentia) meas e Vedge, skills and abilities required for success in

orfeths cOmpetency ays a lot of rSl[Ire_ment Criteria for assessing competency attainment.
" © Process of 4PPropriate seryi gl €ngineering firm, without consistency and hard
competent work done VIce will never e guaranteed, and there would not be any

1€ With refere

maCh|ne pa

Woodworking mach
shapes. For instan
These machines in

Ines are thog
Ce, CUtting,

e : ) ) _
Machines use for processing wood into different forms or
Clude jointer,

pl!ﬁin ‘;‘“Sr moulc_iing’ turning, grooving, rebating and so on.

cknesser, spindle moulder, bandsaw machine, wood lathe
: . in feed and out feed table in a surface
rest in the wood lathe, arbo, o ‘:ha" S?W; fence in the circular saw and band saw machine, tool
machine, sprocket ang pulleys €p anning machine, and protective guards in the band saw

; e is ve :
reducing human labour, Work t N
u5||ng l‘(w's.rr.::::at:lworking machines. Many woodworking
E%V?gu: tﬁgire pagts. The parts that have worn out are in the workshops or on the road. It is

woodworking machine parts are difficult to get in the country due to high

it e fabricated or casted using foundry workers to make the machine
unctional. Therefore, the study examines the competency needs of foundry workers in

recycling used metal for production of woodworking machine parts in Minna metropolis, Niger
state, Nigeria.

Statement of problem

Many materials have been abandoned as a result of not being used, some wasted equipment
were left to rot without making something out of them as such end up deteriorating on major
roads while there are many woodworking machines lying waste due to lack of spare parts as a
result of high exchange rate. This abandoned equipment can be recycled to produce
woodworking machine parts and make it functional. Similarly, Emefiele (2015) pointed out that
so many items can be produced in Nigeria if tho_se mvoiwfed can apply therf\s:elves sufficiently
enough. He emphasized that the present situa.tton of ngerla enables individual to embrace
self-sufficiency and reduce appetite for anything foreign to conserve the country's scarce
foreign exchange and create jobs. Eleke (2001) Said that apart from environmental abuge and
sore caused by these products, many ghastly motor a(_:qdent that l?awe termlnated the lives of
Nigerians occurred as a result of these abandoned vehicles and equipment on the roads.

shaped into tools or refurbished for sale. They recycle these items
rts are appreciated by those that bought themj . |

done by foundry workers whereby the quality of th_etr products is
ncy. Therefore, identifying the competency skills needed by
the entire life of humans in terms of economy b\{f making
ste due to lack of spare parts become functional using scrap

Metal scraps are either re
into products and their effor
The recycling of this metal is
determined by their compete
foundry workers could change
woodworking machine lying wa
metal to produce these parts.

Purpose of the study
The purpose of this stud
used metals for producin 3
Nigeria. Specifically, this stu

competency needs of foundry workers in recycling

dy is to identify e machine parts in Minna metropolis, Niger state,

g woodworking
yisto:i-
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(I) Determine the competency needs of foundry workers in the recycling meta| scraps for
producing woodworking machine parts.

(i) Determine the strategies that can enhance effective recycling of metal scraps for
producing woodworking machine parts.

Research Questions
(i) What are the competence needs of foundry workers .in recycling scrap metals for
producing woodworking machine parts?

(i) ~ What are the strategies to be adopted in recycling scrap metal for Producing
woodworking machine parts?

Hypotheses

The following hypotheses were formulated and tested at 0.05 level of significance.
Ho,: Thereis nosignificant difference in the mean responses of foundry master and foundry
workers on the competency needs of foundry workers in metal recycling for producing
‘ woodworking machine parts. _ ; '
Ho,: Thereisnosignificant difference in the mean responses of foundry master and foundry

workers on the strategies to be adopted in enhancing a better recycling of metal scrap
for producing woodworking machine parts in Minna metropolis.

Literature Review

Metal casting consists of pouring molten metal into a mould and it has a va riety of shapes. It
enables the production of simple to complex parts that meet a variety of needs (Treyger,
2017). He also explained that casting are further processed by machining which entails
smoothing surfaces, drilling holes, cutting threads for fasteners and other steps-necessary for
incorporation into an assembly. The other casting methods include sand casting, shell-mould
casting; investment casting, lost-foam Casting; permanent-mould casting; centrifuga!'cas'ting
and die casting (Treyger, 2017). Similarly, Narayanan (2017) disclosed that casting is one of
the oldest manufacturing process. He said that the following factors should be considered for
successful casting operation and these factors are:

(i) Preparation of moulds

(i) Melting and pouring of liquefied metal into mould

(i) Solidification and further cooling to room tem perature
(iv)  Defects and inspection

It is observed that many items can be produced in Nigeria through casing using foundry
workers instead of importing them. Emefiele (2015) disclosed that Central Bank of Nigeria will
no longer continue to promote importation when there is potential to produce the items locally.
"He further said that the bank will support investors ready to invest in local production in the
country. Sharing the same view, Buhari (2015) stressed that with focus on job creation, the
government was ready to do whatever it considered necessary to boost domestic
manufacturing and industrialization. The researchers were of the opinion that embracing

foundry works can promote domestic ma nufacturing which can reduce dependence on foreign
goods.

Basic Principles of Foundry

During recent years many sand foundries have been fully mechanized, transforming what was
previously a crude art into a controlled science. However, the basic principles of foundry
explained by Wikipedia in Abu (2015) are: Pattern making, Mould making, Melting, Pouring,
Shakeout, De-gassing, De-gating, Surface cleaning and finishing.
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patternmaker produces th e
The patternmaker wil| g
renovation of antique iron
solidified and the same
product.

c Dattegr?l ?gsr;lded t.’y an engineer or designer, a craftsperson called a
SO produce etatobj ect to be produced using wood, plastic or p_laster.
work. As the [;? terns from existing cast metal, particularly i n the
time cools, Th ®tal to be casted will shrink within the time and it first

- '€ pattern must be made slightly larger than the finished

Mould Making: This s t | '

made using pattern or m:c?e?ﬁctissf? fproducing a shape using a frame called matrix. It can be
with a liquid o pliable materia| [ 1. OSCt: The mould is a hollowed-out block that is filled
inside the mould to adaptits she e plastic Or ceramic raw material. The liquid harden or sets
process uses two moulds, for s Phel-_]A mould is the counterpart to a cast; the common moulding
moulds, each creating a s’ection gf ul Of the Objef:t, piece-moulding uses a number of different
which are: Green sand moulq complicated object. There are various types of mould making

S Open sand moulds, Close sand moulds and Dry sand moulds.

Green Sand M :

moulding, In t’;jg;iféié;l'she Most common method used to make metal castings is green sand

G ot it pomi y E]hranular_ r_efractory sand is coated with a mixture of bentonite clay,

AoEle) Baneta Wi Od er addlttves are added. The additives help to harden and hold the

S mcte) Fo T and the pressures of the molten metal. The green sand mixture is
pact y hand or tthrough mechanical force around a pattern to create a mould. The

mechanical force can be induced by slinging, jolting, squeezing or by impulse.

Open Sand MOl{Ids: Is the form of mould merely a depressed formed in a level bed of sand in
the foundry floor into which molten metal is poured and allowed to solidify. Open sand moulds
are only used for making very simple casting requiring no great accuracy on the upper face.
Figure (1) below is an example of open moulds.

Close Sand Moulds: are made of moulding boxes. The bottom box is known as the drag and

the top box as the cope. These two boxes are registered by locating pins which fit into each side
of the box, during the actual pouring; the two boxes are locked together by keys which are

driven into slots in the locating pins; the figure (2) below is an example of close moulds.

- Pouring cup

Cast metal
Riser /
/— /—Core
F z Downsprue — ™ : e o | Par
o E : ‘.-_______.___-;_'< r e
B B g e —— ]
[ Runner ———=="". e
e Flask—{[-. - +—Dra
noreat & bt Pae ot o Wl s e _
SO N T FTTTT T 7T T T T TT 7T 77
e el e ¥ . ¥ - WW
/////////////////7777777’; 3 (b)

(a) Fig.2 Closed mould

ig.1 Open mould
glf.?u:ce:pWikipedia in Abu (2015)
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i ich is artificially dried before the molten metal i
Moulds it refers to a mould whic ' . ’
gc:':rg:ir:mctio it. The small moulds may be dried in an oven, which the large mould made on the
shop floor are skin-dried by coke braziers or gas torches. These moul_ds are muc.h stronger than
green moulds and are generally used for the larger and more complicated casting. Less steam
reduces the possibility of blowholesin the final casting.

e

Fig.3: Afurnace
Source: Wikipedia in Abu (2015)

Pouring: In casting work, when you're opening a furnace to remove any ferrous metal part
from the crucible with your hook, then skim the slag from the molten alloy surface and throw it
in a waiting iron receptacle. Pouring can be accomplished with gravity. Many modern foundry
work are done by robots or automatic pouring machine for pouring molten. Though,
traditionally, moulds were poured with hand using ladles.

.. Pouring
ladle
F Molten metal Sprue and runner
N o {10 be trimmed)
e : / 25 ] . - edh
Downsp Y '] Parting = Solid casting ‘
> ling :
i a .' - r
Lol o Mold
PRGBS o g i
et il CEEA LR AL L E T

Source: Wikipedia in Abu (2015)

Shakeout: This is where the solidified metal component is removed from the moulds by
shaking or tumbling. This frees the casting from the sand which is still on the metal runners and
gate that are directed through which molten metal travelled to the component.

De-gassing: In de-gassing, hydrogen gas moves from an area of high pressure to an area of

low pressure. Hydrogen de-gassing of aluminum works on the principle that hydrogen gas will
move from an area of high pressure to an area of low pressure. Hydrogen gas disperse in the
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molten metal as it would jf;
pressure throughout the mét]t\:g‘e release in the air, as hydrogen gas moves, it will equalize its

De-gating: Is the re
ceramic Cut-off blade. “F:)‘C;\;Eg of Runners, gates and riser using cutting torches, band saw or
MEe metal types, with some system designs, runners and gates can

be removed by breaki
knockout machinery, 'ng them away from the casting with a hammer or specially designed

Cleaning M :
essentia |?Th2t;:gas::i;g aC'rE(;CFor all metal colouring and electroplating, a clean metal surface is
traces. It must remove Ft;xides‘s must_remoye mineral oils, organic oils and grease as well' as
adhesion and it should be I:)altn:m wh_lch might interfere with the metal coloration of platlng
treatment. Cleaning ma ba eto act_lvate or roughen the metal surface to better receive the
solvents with acid YD€ accomplished using mechanical abrasive, chemical heating and

and electrolytic means. Example of easily achieved clean surface includes
sandblasted ones and ones scrubbed twice,

Fnsiing: .F"_‘a' Step in the process usually involves grinding, sanding, or machining the
component in order to achieve the desired dimensional accuracy, physical shape and surface
finish. Removing the rémaining gate material called a gate stub is usually done using a grinder
or sander (UNIDO, 1999). These processes are used because their material removal rates are

1Lszltc)_w.»\.'h_to control the amount of material removed. The metal objects are nice because of the
inishing.

Methodology

Descriptive survey research design was chosen as it seeks the views of people about a
particular issue that concerns them. It gives room for researcher to study the group of people
and source for information from the respondents. Kothari and Garg (2014) explained
descriptive research as those studies that are concerned with describing the characteristics of

a particular individual or group.

The study covered all local foundry workers having foundry vyorkshops in Minna metropolis,
Niger state, Nigeria. The entire study was conducted among different categories of personnel
in the major and minor foundry workshops, apd they were mostly situated in Pantalfer
complex, Minna, N igeria.  The targeted Populatlon. fo_r thl_s stu_dy was _40 responder}ts vyhlch
were reéistered members of Local Foundry Association in Minna, Niger state, Nigeria. It
consisted of 15 Foundry Masters and 25 foundry workers. The entire Population was used for
the study. Foundry masters and foundry workers were used for the study because they are the
people involved in foundry work.

P hers for data collected for the
: - ain instrument used by the researc ‘ ]
= E i g e hse TE] items and it deals with the needed competencies of foundry
study. St'ectnon A- corltaltn | scraps in Minna metropolis. Section B conta?ns 12 items u.fh[ch deal
W%Lket: 5 "t] r‘icyggg?h?teeihance effective recycling of metal scraps in Minna metropolis.
with the strateqgi
ontent validation by three lecturers in the

Federal University of Technology, Minna,
d in the final draft of the instrument to

: nd ¢
The instrument was subjected to ﬁici Eaducation,
Department of Industrial and T?-Chnzow(?re ncorporate .
Nigeria. The validators' Suggesggpablc of eliciting necessary information that were needed for
ensure that the instrumenF \:awsa( ad ministered by the resea rchem to tm ;T:é)ocr;iliz :Z c(j fci;:(ngz
uestionnalre Wa . completed questionnaire was
H;e itUdY' —clj-h]%ﬂn and the comp 95% return.
aster an

dry Workers) .d was 95 whichmean
tionnairer
researchers. The ques
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The data collected were analyzed using mean and four point rating scale was used. In order tg
determine the level of acceptance or rejection of any item, a mean score of 2,50 was used,
Therefore, any item with a mean score of 2.50 and above was accepted and those below 2,50

were rejected. The z-test statistics was used to test the null hypotheses at 0.05 leve| of
significance. '

Result o
Research Questions 1

What are the needed competencies of foundry workers in recycling metal scraps for Producing
woodworking machine parts in Minna metropolis?

Table 1: Mean responses of the r'espondents on the needed competencies of

foundry workers in recycling metal scraps for producing woodworking
machine parts in Minna metropolis

S/No Items Xy Xz X3 Remarks

1 Determine the correct type of scraps in 327 360 3.44  Agreed
compliance with the job specification.

2 Preparing furnace accurately to melt scraps. 3.47 3.36  3.42  Agreed

3 Making pattern using wood in accordance 3.00 272 2.86 Agreed
with
job description. '

4 Adequate use of the right metal to make 2.80 296 2.88  Agreed
pattern in compliance with the job
specification.

5 Perfectly melt the scrap metal. 2.87 2.88 2.88  Agreed
Remove impurities from molten metal in the 2.93 2.80 2.87 Agreed
crucible. ' '

6 Remove impurities from molten metal in the 2.93 2.80 2.87 Agreed
crucible.

7 Specialize in pouring molten metal in the 2.60 2.68 2.64 Agreed
moulds.

8 Perfectly clean the surface of recycled 273 272 273  Agreed
products using baking powder.

9 Have a good finishing skill using files 2.87 248 268 Agreed

and sand paper.
10 De-gassing the molten metal for a perfect 2.67

2.88 2.78 Agreed
casting.

Key: X,= Average mean of foundry masters and Foundry workers

The results above revealed that the respondents agreed with all items with a mean score
ranging between 2.50-3.44.

Research Question 2
What are the strategies that enhance effective rec

ycling metal scraps for producing
woodworking machine parts in Minna metropolis?
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Table 2: Mean

g reSPODSES
reCycling metg) Scraposffthe responde
metropolig or Producing
S/No Tt
1 Receivin =g
organiza%cl,oan rom Government N
2 eceiving f . ganization
g turther train g from ¢
oundry exp Om other 347
3 Courses conducted j
used to y ?gaitr; [?cal langua ge can pe 2.93
knowled oundry worker's
4 Teaching foung
_ wor i :
5 }\]heories once inrya mol:];r]s vesieally techmical 2.7
eed to collabor ith
WL ate ‘Wlth other found 2.93
Certitvia s < OT9€F to improve craftsm hi
B Certifying foungry Workers bef-ore'allans' 4
to establish workshop, wing: 267
7 TFEfln graduates from Polytechnics and 2.67
universities on part time basis.
8 Organlsmg regular practical for the local 273
foundry workers by NGOs
9 Making sure each local foundry worker to 2.67
have a minimum of labour trade test grade
IIT before being allowed to practice.
10 Have induction pr gramme for local foundry ~ 3.13
workers, : -
11 Involving Foundry workers in cooperative 2.40
union in order to access credit from banks.
12 Enforcing government policy governing 2.40

_ recycling process.

Nts on the strategies that enhance
woodworking machine parts in Minna

X, . X3 Remarks
3.80 3.64 Agreed
3.00 324 Agreed
2.88 291 Agreed
240 264 Agreed
252 272  Agreed
340 3.04  Agreed
272 270 Agreed
260 2.67 Agreed
264 266 Agreed
2.52 2.83 Agreed
240 240 Disagreed
260 250 Agreed

The results revealed that the respondents agreed with the items with a mean score ranging
from 2.50-3.64 and disagreed with item 21 with mean score of 2.40

Ho,:

There is no significant difference in the mean responses of foundry master and foundry

kers in the strategies to be adopted in enhancing a bettgr recycling of metal scrap
;r)?:Jroducing woodworking machine parts in Minna metropolis.

i ondeﬁts regarding the strategies to be adopted in
Table 3: z-tI:BSt E_I;Zlgs;gse(;tferf :gcycling of metal scrap for producing woodworking
enhanci

machine partsin Minna

Number X SD df z-cal z-crit  Remark
Eeszondent:rs' 15 2.83 gf;} 38 009 197 NS
oundry mas e _
Foundry workers 25

Key:S = significant

The results disclosed t

NS = Not significance

hat the z-

was accepted.

| value is less than the z-crit. Therefore, null hypothesis
ca
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Ho,:  Thereis nosignificant difference in the mean responses of foundry me.lster and foundry
workers on the competence needs of foundry workers in metal recycling for Producing
woodworking machine parts.

Table 4: z-test analysis of respondents regarding the competence needs of
foundry workers in metal recycling for producing woodworking machine

parts _ _ S
_Respondents Number X SD df . z-cal Z-Crit Remark
Foundry masters 15 2.86 1.96 38 0.11 1.97 NS
Foundry workers 25 2.79 1.99

Key: S =significant
NS = Not significance

The analysis in table 5 disclosed that the z-cal value is less than the z-cri. Therefore, nu|
hypothesis was accepted. | '

Discussion of Findings

The findings on the needed competencies of foundry workers in recycling metal scrap for
producing woodworking machine parts show that the respondents agreed with all the items
listed. It was also revealed that there is need to determine correct scraps in compliance with
the job description. Jordan in Abu (2015) disclosed that metal scraps can be obtained from
home and industries which are discarded. Home scrap arises when a product made of metals
has serves its useful life and discarded. He added that this discarded metal scraps can be
properly recycled when the foundry workers possess the necessary skills essential for carrying
out this task. '

The findings on the strategies that enhance effective recycling of metal scraps for producing
woodworking machine parts show that receiving loan from government organization or
voluntary organization, receiving further training from other foundry experts. The
technological institutions and technical training agencies such as National Directorate for
Employment (NDE) should organize training programmes for local foundry workers and this
should involve both theory and practical since these people are not in any way trained
(Atsumbe in Abu, 2015). Organizing training for local foundry workers will improve their skills
which will boost local production of items. At a meeting with the Permanent Secretary, Federal
Ministry of Industry, Trade and Investment, senior officers of the ministry and the Chief
Executives of parastatals under the ministry, President Buhari stressed that with the focus on
job creation, the government was ready to do whatever it considered necessary to boost
domestic manufacturing and industrialization. '

The findings on hypotheses 1 as revealed indicated that there is no significant difference in
mean responses between foundry master and foundry workers on the competency needs of
foundry workers in metal recycling. This shows that foundry workers accepted the competency
needs for recycling metal scraps. The findings on hypotheses 2 indicated that there is no
significant difference in mean responses between foundry master and fou ndry workers on the
strategies to be adopted in enhancing a better recycling of metal scrap in Minna metropolis.
This means the foundry workers accepted the strategies for enhancing better recycling of

metal scraps.

Conclusion , e :
Base on the analysis of the findings and considering the competency needed for recycling
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metal scraps, e 3

. itis expect
effective delivery. The fip
and other bodies have 3

ed that there i . |
dings of th € IS a need for improvement of these competencies for

e Dls lstudy disclosed that government, private organizations
reference to use of SCrap metals f Play in order to help the activities of foundry workers with
should be an engagement of fou dor the production of woodworking machine parts. Thgre
machine parts as it makes thosen ¥ Workers in transforming scrap metal into woodworking
difficult to import spare parts dueTact_"mes rendered useless to become functional since it IS
aids in reducing the amount of wa ; hlgh Aol basth S el i metal 'also
B Stein the environment which reduces pollution which might
Recommendations

The following recommendation
(i) National Directorate fo

Voluntary Organizatio
workers by training, ce

Sare made; .
r Employment (NDE), Youth Empowerment Scheme and othe
NS should provide means of encouraging the local foundry

) rtificating and providing soft loan to them
(i)  Shortterm coursein local lanqua : e foundry masters and
foundokers, guage should be used to up-date the foundry

(iii) ;l'here is a need for inexperience foundry workers to collaborate with other experience
oundry workers toimprove their craftsmanship.

(iv)  Foundry workers should improve their finishing skill by always using files and sand

paper,

(v)  Ensure proper use of the right metal to make pattern in compliance with the job
specification.
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