PRESIDENT
ENGR. M. N, A. MANAFA, F.N.S.E.
1ST VICE PRESIDENT

ENGR. A. O. FALUYI, F.N.S.E.
2ND VICE PRESIDENT

ENGR. IFE AKINTUNDE, I.N.5.E.
3RO VICE PHESIDENT

ENGRA. I. K. INUWA, M.N.S.E.

YOouUR AERE

‘360, HERBENRYT MACAUULAY ST,

e NSI/HQ/ 20 B/ VOL . 111/ 8l M-8 1041,

QUR A, LAGOS,NIGEHlAi

Anthony O. Inegbenebor

Universgity College

Dept of Metallurgical Engineering-
And Material Science

Po Oo BOX 78

Cardiff.

Vv

Dear Sir
|

The Nigevian Sotfety of @ngm

- *fg - [ S TT VRO
Rl CABLE: MNISOCENG

O

ot

SECRETARY GENERAL

ENGR. DA. R. I. SALAWU, M.N.S.E.
ASST. SECRETARY ~GENERAL
ENGR.DR. C. 0. A. AWOSOFE, M.N.S,E.
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198}, NSE! CONFERENCE - KANC DECEMBER 198l

The Technical Committee of the Nigerian Society of Engineers
has directed me to inform you that the "Call for Papers"

for the hbove conference generated a very good response.

It was therefore, impossible to get all the papers received
presented at the conference because of the short time
allocated to presentation of technical papers. Your paper
happens to be one of those for which we could not find

time in the programme, But you will be welcomed to

present facts from your paper as a contribution during
discussions of the papers presented at the plenary sessions.

We enclose herewith all coples of the paper.

Thank you very much for your usual cooperation and look

forward to seeing you in KANO,

: 3
Yours faithfully,

-

Cﬁ&éudzgipbvcifbe\~
ENGR. (PROF) C.O. ORANGUN, FNSE
Technical - Committee (Chairman),
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Aei A
withoutéﬂéilinﬁ-much into the adetails of the spoclalty of
process of Steel Making, which &s a function of the iteel tuality
)
Strength &nd standards for Migerian steel, a breoad fromework is
used to analyse detalls of the steel produced so far at Aladja.
. Now that Nigerla haé jodned the club of nations of steel produceBs,
\the paramount aim nﬁw would Ho to‘mnt a standard for quality and
;E{ength for Nigerién.steel which would be couparabla rith any
st;\hdard of stacl pro@w.;c:m:i i Lhe *'.t\.x:'II t, ihis papcy, Lo o wuritten
on the tone of the importanco of modern technology in producing
(the quality, strength and standards) for llgerian Lteel. This
paper compares the steels produced so far in the indigenous steel

plant &t Aladja Jarri in tendel State with the same products from

West Germany,steel Plant. f©he product.: {rom sladja are based on the
West Germany DIN, whi;h 1s the standard boelny u;éd in est Germany.
The DIN which is 17100, is known as Counstructional stecl. Lhay are
R3T=37=2, ST=44-2, ST-50~2, $T=60-2, 3T-60Mn, ST-70-~2 and 3$T-52-3.
Wwith the creatlveness of Nigoeriaon scientists at Aladje oteel Plant,

' Higerian standard of steel have beon produced in the lapel of NS=34-LC,
which are equivalent to DI 17100, vwo increase stronglh and
toughness of our steel, Nigorian standard of Hu<60mn, which io
equivalent to DIN 488, whicih 1z o relnfcrcoment stecl of o1 42/50 Rru
and BiAT 42/$ORK, have been\producad al Aladda Steel Plant. huch
cannot be written about the products of tho Ajaokutn stael Plant,
because the hackward Integration plant is yet to produce steel. 1In

t
the final analysis, the rolling mill products of ajeokuta steel

Plant is included. The quality, strength and standards of
Nigerian steel ceon be said to rank wmonsst the best in the world,

taking into consideration the fact that we are ctill very mach young
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in steel production. since the toplo goes with the ietrochemical
pPreducts, the Higerian petrochemical industries are ¢fill under
construction. Therefore, this paper includes the Economic

Importance of the products of our petrochemical industricu.

_Introduction:

This conferehce is of tremendous significance boecsuse it is
aimed at proboking programmed efforts in “tngineering Challenges for
the future.” It is more signlficant becouse steel and petrochemical
are very important in any nation. As we all know they are the
bed rock of a meaningful technological take-off of any country. The
progress of a country in the modern world is often assessed by the
per capita consumption of steel whereby countries like the United
States of America, Japan, andyﬁhe Soviet Unicn with per capita
consumption of steel of ahoul 600 kg., to 1,000 kg., are regarded
as developed countries. 1he figqure for developing countries is so
mucﬁ less. It 1s as little as 9 kd., to 20kga., per capita.

Most of‘these dev:-loping countriss like Wigeria are however
bacoming more congclous of Lhis dafizlency and have stepped up the
development of Steel,

The wality, strength -nd standord oF stmfl 2 Fuﬂctipns of
technolqu of processes of steel. On a global scale, steel technology
has tremendously improved since the days ofF Beesemar onverbter of
the nineteenth century. The wét quenching of coke in coke oven’
battries is being replaced by dry, quenching techninques resulting
in considerable improvement in the quality of metallurgical coke.
Till- late 1950's, the open hearth steel making process dominated

steel makinyg in the world, but 70% of world steel production i1s now

through the hasic oxygen converter:, Tthe productivity of this sysbem

‘v
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is about 10'times that of the open hearth system. aAbout 20% of the
world current steel production is through the electri: are furnace.
The useful volume of blast furnace hés increased from 1033m> in the
1950's to SOOOm3 to date. Rolling mills technology has also
improved over the years. Todays Rolling Mills have bowome hlghly
sophisticated with computerized controls and on~line televisions.
The light section anhd wire rod mllls have become high speed mills
with very close rollihg tolerances. The slopi%g'flanqe beams are
being gradually replaced by rolling of parallel and wide flange beams
is medium and heavy sectlon mi}l§. These improvements in steel

technology pose a great challenge to uality, Strength and Standards
.! .

of Steel to Nigeria. And also to the third world countties which

are so richly endowned with human and material resources and yet for

decades remain markets of Luropean Steel Products. ioday, there are

 five steel projects being executed in Nigerla. One of these is

backward integrated stanl'plant andAis located at Ajaokuba and another
one is normal integrated steel plant and located at sladja, while the
other three.are rolling mills. They are located at Katuolna, Jos and
Osogbo. The Delta Steel was designed to use tie Midrex Direct Reductic
Technology which 1s one of the latest and most acceptablo steel

technologles in the world.

In this route of steel production, steel is produced by smelting
directiy.red&ced pellets along in the scrap through nlectric arc

furnace. The conventlional route of steel production was adopted for

the Ajaokuta Steel Plant because a lot of improvement has bedn made
on the blast furnace technelogy and local materials could he utilised.
The three inland rolling mills are designed to use most modern
technologies. At presant; all the rolling mills depond on Aladia

for supply of blllets. The qguallty, strength and st:oundords of
Nigerian steel can be assgessed from the products from “ladja. Since
Ajaokuta has not produced steel from the oxygen convertor. In fact,

!
dlectrict arc furinaces are recorded to produce high ruality steel.

S



THE FUNDAMENTAL REASONS WHETGH GAN TIPAIR UALETY s SEE it

B

AND STANDARDS OF NIGERIAN STERELS. ,
The quality strength and standards of Nigerlan steels, depend
on the steel produced in the steel making shop and mostly at the

continutous casting section ab aladja Steel Plant.
' t
The continuous casting is based on a system of instrumentation

which records the fundamental castlng parameters and sllows through
modern computer technology. A continuous and individual supervision
of the major casting parameters that influence the qguality of each
strand. Any}deviation from the specified casting condition is

recorded automatically as nn lrreqgularity which could impalr the

quality, strength and standard of steels to be produced at the rolling
mills. The fundamenta1'daéting‘paramcters'that affe€t quality such as
casting temperature, casting speed, shrouding of the pouring stream,
bath level movement, the addition of casting powder, conling in

the mould and on the strand. The folling Mills, the rolling temperatu
the cooling system and skllled of the workers. The guality of the
products of the Rolling Mills at the first instance :lepaond on the

quallty of the billets from aladjn and on the process of rolling.

840 THE PRODUCTS 'ROM 515 ROLLING MILLS.

All the)rdlling mills, inciuding Osogho Steel Rolling Mill,
produce merchant bars from 12mm to QOmm, (Round 12 - 40mm or reinforce
ment bar 12 - 25mm). wWire coll from 6mm - 12mme Thisz can be plain
émm - 12mm or reinforcement wire 8mm - 12mm. They can be straightened
in cold worke. The Aladja olling itill produces, Re-inl{orcement Rod,
merchant bars. The Ajaokuta Rolling Mill, produces wirs rod (colls)
5o5mm - 12mm, Re-~lnforcement Rod 6mm -~ 12mm, ﬁpunds 10mm -~ 30mm,
Angles 25 x 25mm - 50 x 50mm, Ge-inforcement Bars 10mm ~ 30mm T-~Beams

30mm - 60mm, Channels 75mm -~ 30mm, Hexagons 10mm — 2-mm ~And strips

(16 = 12) x (12 ~ 70mm}. <These products are low-alloy steels and are

.
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f;sed mostly for constructional‘purpbue. They could alsc be used for
making nalls, bolts, nuts, rivets, wire megh, machine parts, shafts,
connecting - rodf, automobile compoﬁvt, binding w%re, tel=qraphic
wire, barbed wiré, chainlink and for other purposes.

THE COMPARISON OF THE NIGERIAN STEEL BASED ON THE DIN 17700
AND 488 AND NIGERIAN STANDARD.

The billets produced and sent to.the rolling mills from Aladjia
are in the different gqualities: RST-37-2, ST-44-2, 57-60Mrn, ST-50-2,
ST—60~é, 5T-70-2. They are all constructional steel bascd on German
Standard, of DIN 1710Q. For example R5T-37-2, means minimum tensile
strength of 370 N/mmz, R = means oxidised steel, 2 - means 27 Joules/ZOo
+ notch per impact strength. The Niderian Standard SEeel nroduced at
Aladja -~ are NS-60Mn, NS~34=LC which are equivalent to. DIN 488 and
DIN 17100._ Steel is steel any whero in the worlg and the chemical
composition'mugt conform with the international standard. The nomencla-
ture can only change, Nigerian has their own nomenclature steel which
is known as "Nigerian Standard." It is on label NS—60~Mn and NS=34-LC.
Which means Niqerian Steel minimum tensile strength of 600 N/mm2 of
manga.iese steel, Nigerian Steel of mlnzmum tensile strenqth of 340 N/mm

of Low Carbon. The steel HNS-60-Mn is-based on the DIN 488, and is

|

-equivalent to re-inforcement steel B37-42/50 RU and BST-42/50RK.
So far the chemical composition of these steel produced in the country
are in lined with other steel of the _same standard in the world. The

. 3,
strength of these steel are the same wvith other steel of the standard
in the world. Below is the table of ialvsis ?f steel produced in

Nigeria and steel produced in West Germanya.

.l..-/60
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The Nigerian Steel BDased on

&

Din 17100,

RST 37-2] Tensile Strength e s3 Mn P S
340 - 470/8/mm2 | 0.16-0,17] 0.11=0.12 § 0,57 | 0.041 | 0.033
St44-2 410-540 N/mm® 0.18~0,19| 0.18-0.20 | 0.65~
» 0.62 | D.40 0.039
ST 60-2 | 500 = 710N/mm> 0.49 0.24 0460 | 0,035 | 0,026
The German Steel Based on DIN 17100
RST 37-2] Tensile Strength c 58 Mn P S
340 — 470N/mmZ  }.og3 o No 0,060 | 0,060
C0,19 Limit { Limit
5 SRR B
ST 44~2 } 410-540N/mm Cc024~ No No , .
Cc0,25 Limit Limit 0,060 0,060
ST60-2 | 570=710N/mm” 9,40 0, 30 0,50 | 0,060 | 0,060

The Nigerian sStandard sSteel N$34~-LC which is based on DIN 17100,

has the same strength as the RST37-2 produced in Nigeris and also in

. K i ﬁ/}{l e
Germany. The carbon content of N5-34-LC is low than RST.37-2, from

the metalluriical point of view, this ME-34-LC is more ductile than

RsT=37-2, and it kan be drawn into lesser dlameter. The Laboratory

test of Nigerian standard Steecl of Hi-60-Mn which 1s equivaloent to

B3T 42750 Ru and BT 42/50 rK which is based on DIN 488, showed that

Tensile Strength 1s 640 ~ 750 N/mmz. But the mang%neﬁe content of
the NsS60Mn is higher than UsT 42/50RU and BT 42/50RK

110 OTHER IMPORTANT USEs OF THis NIGERIAN STAMDARD STELL. .

The chemical analysls of our steel, showed that silicon and
manganese constituted the main alloy elements. These elements add

strength and toughness to steel. It 15 therefore left to Hanufacturers

Assoclation of Higerla (MAN), to start making use of those products

to manufacture sipple Agricultural Implements. The Nanganese steel,

for example N3-60Mn ¢can be conveniently used to manufacture shovel



teeth, rock crushaer jows, deodge huckets, tractor jaw, ~nd other
Agricultural implements. Migeria ab nrasont, can nou produce sillcon
steel, which is uSed‘moétly in electrical Engiheebinqu This can

save us little foreign exchange to import EPA Spare iarts especlally
for transformer. uithout‘pnmducing flat steel at present, we can still
manufacture the bulk of our aspare parts from our present steol products

THE ECONOMIC IMPORTANCE OF IHEL PRODUCT: QF OUR g

PETROCHEMICAL INDUSTRIES o

Petrochemicals indugtrQ antalls an imononse Lf nol cuasome,
accumulation of benefits. snd L£hiz industrial ﬁultiplier cuts deep
Into sectors as wide and far reachling ag the pharmaceutical vhere
petrochemical derivatlives are used in the synthetlcs of drugs,
productlion of tablet contalners and dispoaabig syringos.  Tho bullding
sector benefits by floor and ceiling tiles, electrical insulating
equipments, plpes conduitsa and padnis.  the agriculbursl sector whore
fertiliser production lg enhancod vith the oLld of petrochomical boases.
+hilst the manufacturers of tyras, uﬁhalﬁt@ry, battery cnasling and aven
soles of boots, tennis shoes, tennis bata rackeﬁs. Others are the
ganis of automoblle industries and physlcal rocreational settlngs
respectively. Of course, we do know that the benefits »s to taxtlles
are break taking and for detergents and 1ts associates the list is
unnecessary. %f course, with all these bonefits frbm.thu nroducts of
petrochemical dnd cteel produchs of whimh mality, strcagth and

standard arc not uestionable compored Adh obher prodvcts of the

Zane
in the wvorld market. Thus thoe seoting paradice which cronisae to davn
on any nation that effectively utilises these benefits in torms of

cut In foreign exchange, provislon: of nooay eoxcellent bealdlh care,

a5

productive educatlon and employwment opportunitles plus accousories as
]

pilpe borne water, well tarred roads ond othor social seevices is all
{

too scenic, too enticing to brush off,
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14 . CONCLUSTON,

In this paper, efforts have becn made to examine the Quality
Strength and Standards . for Nigerian Steel and geonomic inportance
of the products of our petrochemical industries and the uses of our
steel products. Without gainsayinq, the quality, strength and

standards of Nigerian Steel rank amongsf the best in the world. All
sald and done; the government should set up Research and Development
machinery in all the steel plants and petrochemical industry to
monitor these quallty, strength and standards for Nigerlan Steel

and Petrochemical Products and also to improve on them. The Nlgerian
Society of Englneers should also set up monitoring unit, to liaise
with the steel plant and petrochemical industry to up-date Lhese
quality, stf§ngth and standards for Nigerian Steel and pretrochemical

products. _ i
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