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AUWltAC'T 
Si~rce  car!^ 1995 w.liert p.es.rrrre II'OS ttlo~nlted ar fl?e Rowo hfrrreriflls Resent-clr and 
Dewlop~~re?tt Coleacil ilt fiipcrirl. with o view /o sortrcirrg II-~I-C, fltir tmrl birrder l o c ~ l l ~ :  
litrle or ~ro sticcess 110s beert r-ecr>r.ded As ar 1998. all rlre rmr ~rraferiafs i~lc1urJirtg 
care uilr  ,for clccn.m?e rr~lnr t!foc~rrre irl h'ige1.i~ H'L~I'U s f  ill b e i ~  rp iayrrwrecf. The oitl r q f 
this project is therefore fo nplore the possibilin~ of using local!v sourced #.it-e it] 
e /@ct t -d~  ] ~ r o ~ / ~ ~ c l i ~ ~ t ~ .  III ibis rt.~ctlrc/~. lvirr (/r#1ta1i t ~ t  tire ( ~ . ~ ! ~ ~ l g ~ l f l  J+#//illg C O J J t ~ ~ 7 1 ~ ) '  i l l  

south nlesterrl Nigeria fiortt billers produced at Della S~eel Corr~pu~[v Alodjlr it1 Delta 
srore, Nigeria was wed w$h cnmmerc4jhx in ep&hrcrirnz rsrrr by a k d  rkc~rwk- 
n~ar~ufucftrritzg ourfi!, Jkcl~nrticnl ~e,ifs utld nticrosrr~rcrrrr-e sito~tt tllut llw qualily uj 
elecrrbdes y rodlrced conrpared. faraltrab~ wirlr E60 10 .~!nndurci.F, 
Kq~~~*orrls: Elccfrorle A fnnrlfncttire, Core Il'ire. FIIL~,  Silicr~rrr Bilrticr 

INTRODUCTlON 
n~ere  have heen various iveldiup flus systans tllai evc~~tual ly  fonncd t lie hasis for cornmcrcial tvcl 
etecirodes. These itlclu Jc hln0-Si01-Ca0. Si01-Fli10-Fe0 and S ~ U - M I ~ O - C ~ Q - C ~ F ~  flux sysle~i~s [Jan 
1977. Quigley. 1977). Flus can affect arc stabilir!. by containing materials of  various ionization poten 
that will affect the ~t~rmber o f  electrons or ions present ill the arc plasma a1 a give11 voltage. Materials w 
are added to the flux to produce vapour atotns \\lith 1 0 ~ ~ ~  iot~izatinn patcntial are classified as arc stabilt 
[Morgan. t 9761. Hazlett found using pure single componellt compotrt~ds ~ h a l  CaO produces a nlore 
arc than either Si02 or MnO. MnO. FeO, NiO. CuO and Ti02 were found to produce \.apours that 
medium ionization pote11t ial and therefore have little effcct oa arc stability [Janzen, 19771. 

Co rc l\i IT 

The earliest electrdes for arc welding were solid and bare, usually 'hi the length of 300 - 350mm. Later 
solid wire was provided ill coils for bare wire auton~atic arc weldillg and for submerged arc electros 
weldi~lg. The latest process lo use solid bare wire is gas nietal arc welding, which uses relatively sm 
diameter electrodes [Cars, 19791. The aianufacture of wire for welding electrodes or rod is esser~tially I 
same except that the "straighlen and cut'' operation is added for a welding rod. The wire is drawn usi 
various dies and drawing lubricants. Sotne wires are provided wit11 a thin coatiilg o f  copper to imp 
current pick-up and prevent ruslit~g tvlien exposed to tlie atmosphere. When the wire i ~ c u t  and srraighte 
it is called a welding rod. If the wire i s  used it! the electrical circuit, it is called a welditlg electrode. 
more than five years now local ivelding electrode manufacturers have been groaning under un favour 
tariff on imported colnporients [Okeke. 19981. Capacity ulilizatioil for electrode manufacturer in Ni 
1vas about 5% in 1998 [Oyawalt and Ibhadode, 20041. 

The compositio~~ requested by local electrode manuacrurers is as follows : 
C = 0.010% h111= 0.40 - 0.60 Si = 0.02% tllax 
P = 0.03% mas S = 0.002% N = 0.0 12% mas 

This quality of mild steel can only be prodtrcd by the insot method iu \vl~ich [he al~liost pure ski11 of 
rimmed steel is \i.elded and rolled into rods \vhich are the11 drawn into solid wires. The n;whad of  prod 
steel presently in Nigeria is by the Direct rcductiorl (DR) process. The n~ajar steel plant in Kiseria ( 
Steel Campany, Aladja) which uses the DR process is uaable to reduce the carbon and silicon contents o 
products to this level. In  addition. aluminium wI1ich \\-as used to kil l  the steel produced in Aladja pd 
additional difficul~ies. Uufortunalely. the Ajaokuta steel C~mpnny \vhich \\as espected io produce iron 
the blast iur~incc melhr~d 113s not ~ I I  i~hlc 10 producc. The oljccti\.e of this paper therefme i s  to explore 
possibilit: crT using'ihe Nigerian wire as core \\,ire for elefiodes mnnufacn~re. 
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h c a l  Sourcing of Rnw Ntaterials for thc bianufacture of Manual Metal Arc Welding Electrodes: h 
Case for Locnlly Protluccd Steel Wire in Ni@ia 

,h.Iuterials and Method 
Wire drawn from rods rolled from the billets produced at the Delta Steel ~ofhbih~k>hHifR.~+tht? 
coinpositb~~ shown in table 1. 

The flux used for the coating was the regular comn~ercial flux used by Induweld - a local manufacturing 
outfit in Lagos Nigeria. The electrodes were produced by the same company, coating the wire in a 
bntinuous process as rl~own in Fig. 2. 
" 1 

Table 1. Oshogbo Rol in~,  h1 ill: C!lcntiraI Cur~pmitiu~t of Hollcrl l l i l l c is  

fig. 2 Schematic representation of a typical flow line for the manufacture of coated electrodes. 

b) All-weld specimens were produced wit11 the electrodes in v-grooves. The all weld strip was cui using 
cutting discs to avoid raising the temperatures excessively. These were then turned, to dimension 
suitable for tensile tests on the Monsa~ito Tensometer and tensile tests were carried out. t) Test pieces were pmduced for weld analysis on the Optical Emission Spectramiter at the laboratories of 
the Delta Steel Company Aladja 

@ Mctallograpl~ic examination and weld analysis of the test pieces were carried out. 

Billet 
qua1 it ies 
NST-34- 
LC 

S 
(wax) 
0.044 

C 

0.06- 
0.12 

Cu 
(max) 
0.25 

Si 

0.14- 
0.28 

Cr 
(max) 
0.10 

I Ph 
(laax) 
0.60 

N 
(max) 
0.011 

Sn 
(max) 
0.05 
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Resuits 
Metallographic cxamijdon of the all-weld specimen A shown in Plate 1 revealed a uniform ferrite 
distribution as white patches. This is essentially the same as specimen B shown in Plate 2 which is a p o w  
commercial brand. 

PIale 1: Test Electrode 

Results of the mcd~anical rests are sho\r.n ill l;lbles 2 tr, ". 

Table 2 Tensile test result Ibr Test electrode 
1 ~ e s t  sample 

Factor 1 2 3 4 
Original diameter 5.0 5.0 5.0 5.0 
Gauee leneth 60.0 60.0 60.0 60.0 

L - 
Finai laigth 67.0 65.0 68.0 
Maximum load (N) 10726 10945 1 0693 

557.42 554.59 -- 
% elongation 1 1.60 8.30 13.20 

Table 6 Spark test for al I-weld metal from "Test" and another commercial electlrode 
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Laca: Sourring of Raw hlatrrlnls lor the Manufnet,rre o f  Monunl Metal  Arc ~ e l d i . ' g  Electrod=: A 
Case for L ~ c ~ l l y  Prodt~ccd Steel Wire in N i y r i g  

ID,I mIU,IL 

DISCUSSION 
The weld analyses in Table 6 show that the contents were essentially Ble same ns tl~osc fro111 a leading 
commercial electrode. The spark test results show that the requireme11 ts o f  the electrode n~anuiacturers I~as 
been met. Carbon and silicon which were the offending elements were at acceptable levels ill [he test 
electrode. The tensile test. impnct and efficie~tcy tes~ results (Tables 2 - 5 )  were witl~irl acceptable levels. 

'CONCLUSlON 
We conclude that wire produced from Nigerian steel has been successfi~lly used as electrode core wire with 

eptabte results. The ultimate te~lsile strength of 550.8 N/mmz and percent elongation of 1 1.29 are within 
e range for E60 10 properties. C 

hawale F.A. and lbhadode A.O.A.,(2004) "Devehpment of FeOTiO1-Si02- CaCO, System as a Welding 
Flux", Nigerian Journal of Engineering Research and Development. Vol. 3, No. 1, pp35-4 1 

kc E. G. (1998) "What we are now asking for." Nigerian Vanguard, Monday Feb. 23 p I 1 
n ti, R. (1  977). "An Investigation of the SiQ-Mn0-Ca0-CaF2 Welding Flux System". Thesis, 
Colorado School of Mines. 

Wgley M.'B. C., (1977). "Pl~ysics of the~welding Arc". Journal o f  Wetdir~g and Metal Fabrication, pp 6 19- 
624 

& H. B. (1979).  m mod en^ Welding Technology". Pktice Hall Inc., Englewod Cliffs, New Jersey. 

rgan D. W., (1  976). "Classis fication and Use of .Mild Steel Covered Electrode". Welding Journal 55( 121, ' pp 1035-1038 

Sindo, ( I  9871.-"Welding Metallurgy". John Wiley &: Sons,, New York 

m i e s  A. C., ( 1  9990) '7ke Science and Practice of Welding" Val. 2, Cambridge University Press. 

UNIV
ERSITY

 O
F I

BADAN LI
BRARY


	ui_art_oyawale_local_2008 (25)-1.pdf
	ui_art_oyawale_local_2008 (25)-2.pdf
	ui_art_oyawale_local_2008 (25)-3.pdf
	ui_art_oyawale_local_2008 (25)-4.pdf

