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We Wells, tvhe Rhodesian Iron and Steel Company

HISTORY.
The formation of the Iron and Steel Industry ’n Xhodesia was based initially on the

requirements oi' the winin; and the igricultural Industry, expanding to its presen’
position from very small beginnings.

The first Steel Company woas formed in Bulawayo in 1937, the idea being to moke
rolled steel sections, by niling iron scrap into bars, and then rolliny the bar to the
required section. It was realised that this method wes unnractical, subsequently a
5 ton Electric Furnace was installed, and produced the first cast in .ugust, 1938.

The equipmeni in the plant at that time consisted oi the following:~
(a) One 5 ton basic Jlectric Furnace. Casting Ingots 4' 6" lony, 63" sqrare at

top, and 53" at the bottom.

(b) "wo batch reheating furnaces.
(e) % mills, a four stand 12" mill, and & four stand 10" mill, ench driven by

o steam engine, with o rope drive to the ! "lyvheels weighing 20 ton and

30 ton each.

(d) 4 bell stamp for making arinding media for ball nills.,

The products produced from the mills were mainly reinforcing rounds, light angles,
flats and balls.

With the event oi tlhe Second Jorld War, <emanc for locally produced iron an! steel

grew, This demand resulted in .serious consideration beinjy given to installing an Open
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lioarth Furnace ia the Zulawaye Jlant, tegeiher yith a 3last FPurnace to produce
?ig Iron fron low yrade Iroa Orc, which vas o h> ‘ound in the Tulawayo area.
In 1942, The Southern thocousicn Tovermicii. rvorred 'lhe Jiodesian Iron and Steel
Commission, whicii .00k over the asseils or Lhe .Jodosian lron and 3teel Company.
The hodesica Iron and Sicel Jomizsio: moved its main ereratioen to tie Iron Ore
and Limes+ione deposiis ~. “edeli:f; :ore “he lollewing nplaat was insialled:-
(a) One slasit surasee roduciag 120 saors wons per duy of 2ig lvron, followed in 1954
by a second ..lasi luinace produciig 15¢ short tons )nr day.
(b) One 25 ton Gas 2roducer Uired wusic, Coen .iearty, snd a 5 ton basic Electric
Yurnece. Shig ves folloved by £ 7% ton basic Jpen dearih in 1955,
(c) “hree mills, 21", 12" and o 10" Jor rollin:, seciions.
Operoiions were continued uniii 1337, whea the hodesian Iron and Stcel Company
took over from the Government Commission, cnd instituted & development nrogramme, which
gave rise to the nresent nlomt .

“he .ctual 2lant al oresent.

W
it edcliff the 2hodesian Iron and Steel Company's orks comprises of the

following plants-
(a) Crushing, scrveening and stock piling equipment for handling Iron Ore and Limestone.
(b) Sinter Xlunt.
(¢) & Coke Oven Plenti.
(d) Three Llast Furnoces.
(e) fiwo Jpen Hearths and an Zlectric Furncce.
(f) Lills : 38" Blooming will. 21", 12" and 10" Section iiillas.
(g) Sheet and Slate iill. »
daw Materials. ;
Irofx Ore. '
The Iron Ore for the plant at ledelifr is obtained fro.. three deposits, ud’n’
to the Works. "These deposits give the following typical analysis:-
% Fe. Y% Sio2. % 2. % S.
North Hill s e e e e e s 61.6 6.3 .050 .005
Central Hill . ¢« o« o ¢ o o o o 57.9 9.7 .060 .005
Orpheus « s e o s s o s e 65.2 3.0 .040 .005
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Limestone.

| The Limesione is obtained from the quarry adjocemnt to tho Yorks, and haa the
following typical analysis:-

% Coo. o _lago. % 41203Fe203. OB %S % _lnsegl.
48.5 4.9 2.2 00§ 082 1.6
Material Handling Plont.

The ore is delivered by lorry to o orimary jam crusher, dinensien 36" x 24". From
the primary crusher it posses over primery screens, the oversize natericl being
returned to o Yewhouse 10" yyratory crusher. .11 material passes over o secondary
screen giving two final sizes of - 2.7/8" + 1/4" and - 1/4". T%he lurge moterial is
fed to stockpiles, by traversing tripoer. The stockpile capacity is 50,000 short §
tons. The - 1/4" material is delivered tc the Sinter s1:nt by conveyor.

Limestone.

The Limestone is delivered to o separaie plant from the Iron Ore. The llant %
consists of a primary jam crusher, followed by a secondary gsyrotory crusher, which 1
nroduces the Blust l'urnace size required. i tertiary crusher is incorporated in the
circuit for producing Limestone for tho Sinter 2lant. The sizing is as followss- '1
-2.1/2*x 3/8" for Blast Furnace, and -3/8" for the Sinter 2lan',

The Limestone stockpile capacity is 18,000 tons.

Sinter Zlant.
The Sinter lant is o Huntington Heberlein design, built by Simon Carves, United

Kingdom.
The Plant consists ofi-
Strand ‘Vidth 4 £t.
Bed Depth 10 inches.
Wind Boxes 12
1'an liotor 7%0 H.2.
Wind Volume 6,000,00C cu. ft. hour.

Strand Cooler box blower




)

STFEL 82,1963/
Technical 2uper/B.27
page 4

Instruments.
automatic weighin,; cn coke fines and flue dust.
a1l mate-ials “ruy welghed.
.. Georje Lrnt rdxing Station to earich Blrst Furnace goas
with Coke Cven gns to ralse the C.V. of gas delivered at
thc i;nttor %0 1CH wL.LWU. cus it.
he Cally outpui rem this olant is 500 tous per day, but this depends largely on

the 3last Furnoce requiroments.

Txnica; Burden.

Coke 3.6 tons
Flue dus? 2.0 tons
Heamitite Oro ' 25.0 tons
Limonite Ore 9.0 tcns
Orpheus Ore 9.0 tons
Return Fines 14.0 tons
Limestone 11.0 tons

These ores are mixed in varying propertions to control the Manganese and
Silicon percentages in the finished sinter.

The Limestone addition is made to obtain a Sio2, Cao, ratio of 1 to 1.3, thofoby
mointaining o self rluxing sinter.

The strand speed is maintained ot approximately 7.6 feet per mipute and codle.
speed 5.2 feet per minute.

The return fines are prescreened + 3/8" being used as a hearth layer and the
-3/6"is returned to the Sinter 2lant.
Discharge.

The discharge passes through a sinter breaker onto a Schenck screen, the + 1/2"

{s sent to the Blast Furnace bins on a conveyor.

Coke Ovens.

Coal.
The coal as nut pea duff is purchased from the Yankie Colliery Co., Southern

Rhodesia.
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Typical ,.nalysis.

P
.

styre  Yel.  gsh. 8
4,00 27.% 12,55 1.9

The coal is delivered in 40 ton wogons, which are off-loaded into a bunker by a
wagon tippler. The coal is then fed to & washery vhere the ash is reduced by means of
gravity separation to 9.5%. The separating medium is fine magnetite in susyension,
operated at an S.G. of 1.5%, and the approximate discard at this 3.G. is about 8%,
consisting mainly of shale. ..fter washing, the coal is pulverised to 20% + 1/8
8075 - 1/8, tho moisture is controlled at 8 to 8,54, The coal is oiled with a furnace
oil, at the rate of 0.4 gallons per ton of coal.

The coal is delivered by conveyor to a service bunker, of 2,000 short tons
capacity.

The oven is o Cgppee compound regenerative under jet in two batteries of 25 ovens
each, |

The coal is drawn from the service bunker to charging car, where it is weighcd.
The quantity charged per oven is 16.5 tons dry. The carbonising time is approximately
20 hours. The daily production of Blast Furnace coke is 680 short tons, and - 3/4 coke
breeze 50 short tons per day.

The quality of coke produced is as followsi-

Chemigal analysis.
% ash. 5 Vol. LS. AHQ

12.5 1.0 1.15 1.0
Shatter 91.0% + 1.1/2".
Abrasion T6% + 1/8",
Bulk Density 32 1bs. cu. ft.
By-rroducts
Gas 9,400,300 cu. ft. day
Gas Calorific Value 525 B.7.U. cu. ft,
Tar 7,300 gallons ner day.
E;—ude Benzole 57,000 gallons per month.
Motor Spirit 45,000 gollcns per month.

.mmonia is run to waste.
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D} ast l'urneces.

The nlant consisis of three ifurnaces, the details of vhich arc as iollowsi-

flearth diomete. it,

sverage produciion short toas
per day.

Coke ratio 1lbs. per tou iron
Blast volume cu., t. ninute.
dlost lieats,

Large bell diameter it,

Wo, tuyeres

Ligmeter of tuyeres iaches.

tefyoctories.

Hearth
Bosh
Stack

Cooling.

Stoves No.

Dimensions Height ft.
diﬁt ft.

Refractories.
Instruments,

Stock lime recorder
and visualizer,

Hot Blast temperature
Control and recorder

Blast Volume recorder
and visual indicator

Inwall temperature recorder
Steam ..ddition Controller

Dome and trunk, stove
temperature recorder ond
controller

Clay Guns

;'J‘O. 1

ot

140
1500
13000
550 /660
6! 6"
6
301/2 + ‘}"

%

Firebrick
Firebrick
Firebrick

Janded bosh

Flat Cooler

Spray Cooled
Hearth Jacket

toves for No. d 2

furnoces.

80!
16!

Firebrick

Yen

Yeos

Yes

No

.No

Yos

air

0. 24

10!

150
1500
15000

'6' 6"

3
1,1/2 + 4"

Carbon
Carbon
Firebrick

Flat Cooler

at Tuyer

No, 3.

17!

670
1400
40000
700,/850°C1
11' o

12
6“

Carbon
Carben
Firebrick

Flat Cooler
in Stack

Spray cooled bosh and

Hearth Jacket.

80!
16!

Firebrick

i Yos

Yes

Yeos

No
No

Yes

Alr

3

98!

20!
Firebrick
Yos

Yeos

Yeos

Yo;
Yeos

Yes

Electric
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3 Stoves for No. 1 and 2 X

Instrymegts (cont'd) = - furgsces

Hand pneumatic tapping jaok : Yes Yes -

Remote tapping jack - - Yes

Tap Hole Clay Clay Carbonatious mix.

Coke Bins. ' 5 3 - 3

Limestone Bins 4 4 2

Iron Ore Bins 7 7 3

Sinter Bins ) 4 4 3

Manganese Ore Bins - : - 1
No Furn

This furnace has twin skips equipped with weight scalss for charging ths furi.ace,
No. 1 Furnacss. ' _ . ,
Raw maturials. tranlfarrod from ths bins to two transfer cars, which are weighed
on a weighbridge, then the charge is dumped in single skips.
Operation.
The output from all three furnaces is mainly basio iron, but high silicon iron
is made %0 order.

Si. S. M. e C.
. 1.2 max. .05 max. os required 0.1  3.5/4.5

The vast bulk of the iron produced from these furnaces is for export. Looal
orders arve supplied as required, and some iron is sent to the Steel Plant whsn &
surplus arises. The iron from No. 1 ond 2 furnates is tapped into 30 ton ladles and
cast into 60 1b, pigs, which can be broken in two pieces. The metal is toksn to No. 1
Pig Casting machine which is a single strand moving wheel type, spray cooled, The iron
from No. 3 furnace is tapped into 75 ton ladles and cast into 60 1b. pigs, .vhich can be
broken into two pieces. The metal is taken to No. 2 Pig Casting machine which is &
single strand mov'ng wheel type, spray cooled.

Slag Disposal.
The slag from No. 1 and 2 furnaces is run into 9 ton slag ladles und tlkon to the

slag dump by locomotive where it is tipped to waste.
The slag from No. 3 furnace is grmuloted and is sold to & Conpany m i.ntond
monufacturing Blast Furnoce slag oement in the future.

e WW""
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Gas Cleaning ?lant. o .
Dirty gas from the Blast Furnace primary cleaning cyclones is conveyed by means

of a six foot brick lined gas main to the gas cleaning plant. .t this stage the
gos is ot 180 - 220°C, 20 - 30" V.G., and contains approximately : 15 grains per
cu, ft.

Two weshers or scrubbers capable of handling 1.5 m.c.f. per hour each, reoeive
this gas. Gas Howing into the washors impinges on o water seal and then flows
upwards through o series of tiles and water sprays, eventually discharging into a
common precipitator main. 600 gallons of water per minute, at 22°C is used in each
washer, and these running in narellel remove approximately 68% of dirt carried by
the gas.

From the common yrecipitator main, gns flows into three Head Wrightson Research
electro static precipitators, these consist of single compartment tanks containing
196, 15! x 8" tubes, a bottom water seal and overflow, a top water weir with oleaning
sprays, gas inlet (at the bottom) and outlet (top) pipes, ond suitable insulated frome
to carry a high D.C. voltage (up to 70,000 v ot 250 - 300 milli amps) through the
195 anodes.

Wator overflows from the weir at a compuratively slow rate, down the inside walls
of each tube and hence discharges into the water seal.

Through each tube, and suspended by an insulated frame are 1/4" square twisted
stcel centro electrodes, theso acting as the anodes and the tubes as the oathodes,
dust particlos in the gas flowing through the tubes are ionised and thrown to and
collected by the water.

Each precipitator is designed to handle 1.0 m.c.f. of gas per hour at maximwm
normal loading giving a clean gos containing 0.005 or less, groins of dust per cu. ft.
Under certain conditions though, the flow may be increased to 1.5 m.c.f. per hour,
t.is generally applies when one precipitator is taken off for cleaning, or maintenance,
and means a general falling off of cleaning efficiency.

Water used on the plant is recirculated continuously at a rate of 116,000 gallons
per hour. This is pumped through the washers and precipitators, and from these, flows .
by gravity to the 80' clarriflocculater, .luminium Sulphatc is added at the rate of
2 1bs. per hour to this flow to aid in the settling of solids. Sludge is removed

continuously from the thickener by two diaphragm pumps, pumping into sludge dam,
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Clear water overflowing from the elarrifloceulnter gravitates to a susp, md
from this, is pumped through o slatted timber cooling tower wvhioh reduces the water
temperature by some 5 to 6°C and thence to the main sump, which feods the washers ond
precipitators. .pproximately 33,000 gallons of water ‘per day ore required fer
replacement of evaporation losses, ete,

It hos been found in practice, that Th coutrol of this water is very diffienl s,
but it has been shown that a ?h of 6.8 or 7.0 gives the best results in settling owt
the solids.

Gos flowing from the precipitators either goos $0 » eonsumer, or te a 2.0 m.e.f.
gos holder, deponding on the demand. If it happens that the gna hclder is full and
the demand is slight, dirty gos is bled to the ntmosphere through the Blast Purnase
bleedors, this practice is adopted to got o longer cleaning life frem the plant,

The 2.0 m.e.f. gas holder is of the free moving tag senled piston type, amd Shis
piston is weighted to control the cleam gos prossure at 10.3" V.0,

sttached to the gas cleaning plant 1s o gas control room where all gas flews,
both Biut Furnace and Coke Oven gns, are recorded, and controlled %o differ.nt
consumers.

Steel Jlopt.

The Steel lant consistis of two 73 tun Basic Upen Hearth furnaeevs, and & fewr
ton Electric furmace.

..The Opcn Hoearths are in oné building which is divided into three seetioms.

(1) Serap and Raw iinterirl bay, served by o 15 ton overhead erame, fivtad

with & 5 ton nagnot. In this bay wre 22 lifting trays, eaech centarining
$ charging boxes, 7 ft. by 1' 9" by 1' 7", .lso in this bay is an .very
Veighbridge, for weighing charge make up material.

(2) This, the centre bay, contains two furnaces, served by a 4 ten .rrel
charger, and o 5C ton overhcad crane.

(3) This bay is the teeming bay,in?rvod by a 100 ton crane. There are five
7% ton firebriek lined tapping ladles. The moulds are placed ia sets of

six, for uphill pouring of the ingets.
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Open Hegrth Purpaess.
The tvo furnaces called "I and "C" were originally producor gas fired, but
have since beon converted te Coke Oven gas and tar firing. The gas and tar are by=
products of the Works Coke Ovens, The furnasces are charged with scrap and hot metal,
the percentage of hot metal depending on availability from tho Blast Furnaces.

One Opon Hearth "B* is at present baing converted to the laes design, with a
sprung mamesite driek roof, sloping magnesite brick end walls, and magnesite briek
uptakes,
The following table gives the data of the furnacoesie

Overall length

Overall width

Ares of Heaxth

Depth of bath

Nunber of doors

Sloping back walls

Uptakes

Uptakes - Cross Sectiomn
Height of sill

Roof ribbed

8ize of brick in rid

Valley between ribs

Slag pocket

Number of regenerators
irched roof

Sise of epening in Cheekeors
Size of Checker brieck
Capacity of forcod draft fan
Reversing valves

¥ Us

Coko Oven Tar galls. per hrz,
Coke Oven gas cu, ft. hr,

Burners

Atonising Stean pressure st valves

Tar pressure at valves
Steam and Tar ratio

Tar temperature av burner

Steam temperature at burner
Tar nozzle diameier inches
Gas nozzle diamcter inches

- o
64’
19! "
441 4. 4.
Pl
b

Yes
P

41,5 £+, peir

P AN o

Yoo

i

b Y

Ai'e" x 19!

4

Yon

‘03/' 9.
9x4.12x >
700,@0 eu, 4. by,
Mav kneox

Sidiag

200
50,000

Artillery type

1% PeS, 1
1% PeSe 1

5.6 1bs./steam/gal . tar

200°F
330°%
5/8"
2

£y
64'

19' »

441 aq. ‘to
28"

b

Yoo

3

41.9 2q. ft.
'y

Yes

19"

12

17'4" x 1%°

4

Yos

6.3/%" »q.
9x4.1/2x)
M,OOO cu, ft, he,
Bl aw knox
Sliding

200
50,000

Artillery type

l” PeSe. 1

150 p.s. 1

5.6 1bs/steam/gal
ter,

200°y

330°r

3/
r
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These furnaces in full production can tap three heats cach per day. The
production depends, to a large extent on the'percontage of hot metal availabie for the
furnaces. | ' '

Yhe types of steel made vary from rimmed steel, with -08% C, to a killed steel
w:ljth. _1.2% C. This yide variation in qualities is required to cover the market
roﬁﬁliromenta. Some low alloy steels containing copper and chrome are made.

During the normal operati'on, the flushing and tapping slag is run into a 9 ton
slag 1adle, and removed by locomotives, to the slag dumps. The furnace lining is
repaired by means of & Blaw knox dolomite fettling machine. ' '

"7 Instruments. ! ‘
(1) Carbometer for deternmination of carbon.

(2) Bath immersion pyrometer.

(3) Furnaco pressure control.

(4) Pressure gaugos in uptakes and flues.

(3) Rediation pyrometers on roof linked to tar and gas flow to control roof
temperature. :

e, 8

(6) Flue temperaturvc rocorders and coutrollers for reversals of the furnace
on temperature differences. There is a check on checker temperatures
by a» radiation pyrometer sighteu in the checker chamber.

(7) Ter and gas flow recorder.
The sise of ingot produced is 74" high, top 17" x 23.3/4", bottom 19" x 25.3/4",

0 weight 8,200 1bs.

The ingot mouldi are sprayed with tar before each tap, and stripped from the
ingots by a Yellman, 6 ton capacity scrow type stripping crane, developing a pressure
of 60 ton, which is housed in the building, containing the soaking pits.

The Rolling idills.
38" Blooming kill. |
Tho ingots on being stripped from the moulds are charged hot into the soaking

pits by a 6 ton Vellman crane. There are 4 pits, each pit has two colls oapable of

holding 12 ingots each. |
The soaking pits have the following dimensionst-

Cell Height 9!
Cr11 internal length 6!
Cell internal width T 3"

e heated by Coke Oven gas, fired through low pressure burners.

| The pits ar
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Instruments.

2it temperaturc control and recorder.
Gas and air indicator recorder and controller.
Pit pressure recorder and controller.

The ingots are lifted from the pits by a craone and placed in a tilting pot,
witich lowers the ingots onto the 38" Liill feed table.

The 38" iiill consists of a single stzal two high reversing mill, complete with
roller *cble, and manipulators on both sides. The entry side has tilting fingers
which turn the bar through 90°. On the outlet side there is o 350 ton .icsta Shear
capabie of cutting a cross sectionel arec of 64 sq. inches, 'Yhe mill rolls are
38.3/4 inch in diameter, with a barrel length of 96 inches into which is cut passes
vhich will take an ingot 17" » 2:.3/4" to 19"x 25.3/4"and by 74" long.

The rolls avre driven through 38" hielienl ninioas by & 5000 L.P. D,C. motor
energired by a motor genersting sei. %he peak load of the motor is 14,000 H,P,

The roll bearings manipulators and shear arc lubricated with Farbal System, but
vhe bottom roll in addition is lubricated with block grease. Feed and discharge
teble rollers are lubricated with a Denco pressure oil system. The top roll is
tusnended by ropes lifted by hydraulic rams.

Tho Screw down is electrically operated by two 75 H.P. motors.
£roducts.

looms are produced in this mill from 5" x 5" to 6.1/2'x 6". The length varies
fron 7 1. to 20 £t. |

Slabs for the Plato iiill are produced in sizes 12" x 1.3/4" to 15" x 3.1/2".

This mill is capeble of producing 400 tons of blooms ner shift, but at present,
dun Lo whe Steel Plaat capacity and market requirements, it only operates one shift
ner day, six days per week. |
23] _uiill,

the blooms from the 38" 1aill are chargod into the 21" mill bloom furnace.,
“'his furnace can take 6,1/2 x 6" blooms, 20 fi. in length, and deliver them heated
to the required toemperature atl the rate of 40 tons per hour. The furnace is fired
by Coke Oven gas and pulverized coal. The coal being used during periods when there
is o shortoge of gas. The blooms wre charged broadside by an Electiric pusher, and
arc carrvied on water coolel nine skids sct in the bottom of the furnace.

The hearth size of this furnace is 82 't by 22 ft,
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Instruments.
Gas flow recorder.

Furnace pressure recorder, recording eight points.
{ent temperature recorder.

The mill consists of 3 three High ill stands in line across country,

The roughing stand is equipped with feed rollers on the ingoing side and a
lifting table on the delivery side, to 1ift the bars from the bottom vroll to the top.
The bars are skidded fron; the roughing stand to tho intermediate stand by wire ropes,
connected to pawl skids. The intermediate stand is also equipped with a roller feed
on the ingoing side and a lifting table on the delivery side. ' |

The roughing and intermediate stands are coupled together and driven by s IOOOTH.?.-
A.C. motor through a reduction gear and enclosed 3 High Helical pinion's'. The roll
speed is 80 r.p.m. ‘ ,

The finishing stand is equipped with driven rollers on the feed and delivery side.
This stand has two Speed‘a,VBO and 120 r.p.m. changeable by switch, It is driven by &
1500 H.P. A.C, motor through.a reduction gear and 3 High pinion. |

From the finishing stand the bars are carried by driven roller conveyors 1o 3 48%--
hot saw and a 300 ton Loewy shear, before being allowed to cool on one of 5 cooling
banks ,

The three stands use. texalex bearings, water lubricated, all floor rollers are

hand greased.

Products from the mill are as followss-

Rounds 2" 4o 4" diameter.

Billets 1.7/8" to 4"

Plats ' .- 4" to 12" in width, thickness from
1/4" up to 1.3/8", with sise increases
of 1/8". ‘

Bqual angles ' 2.1/2" x 2.1/2" x 1/4" to 1/2*,

3% x 3" x1/4" to 1/2"
3.1/2" x 3.1/2" x 5/16" to 1/2".
4" x 4" x3/8" x 1/2"

Unequal ingles . 3% x 2" x 1/4% 4o 1/2"
* : 3.,1/2" x 2.1/2" x 1/4" to 1/
A"x 3" x1/4" to 1/2"

1 3" x 1.1/2" x 4.60 1bs, ft.
Chennele 4 x 2" x 7.09 1bs. ft.
s x 2,1/2" x 10,22 1bs. ft.
6" x 3" x 12,41 lbs, ft.
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Reils 20 1b, per yard.
30 1b. per yard.
Plough Share 4 1bs, ft.
Grinding Mill Liner 4" x 1.1/4" x 3,/4"
Sole Plate for rcilway trocks.
Groder Blade
Sheet Bar 10" and 12" widths up to 1.3/8" thick,

'The output from this mill has been up to 12,000 tons in a month includi. g the
rolling of billets.
12" and 10" iAill.

Billets produced in the 21" i{ill cut to weight according to requirements are
transferred to this mill by rail and charged to the furnace.

The furnacc is fired by Coke Oven gas, the billets are charged broadside and
pushed through the furnace by an electric motor driven pusher.

The inside dimensions of the furnace are 27ft, by 8 ft. 6 inches.
Instruments .

Gas and air flow recorder and controller.
An electroflo tempersture recorder, recording two points.,

The 12" idill has two stands 2 High across country, these stands are coupled
and driven through reduction gear and pinions by a 630 H.P. A.C, motor. The roll
speed is 125 r.p.m.

The 10" mill is fod by the 12" Mill, it consists of 7, 3 High Kill stands across
country. All the stands are coupled together and driven by & 600 H.,P. D.C. variable
speed motor at 400 to 800 r.p.m., this gives a roll speed of 175 to 350 r.p.m. On
the delivery side the bars travel to a 36" hot saw by driven pinch rollers. The
bearings on all stands are toxalex water lubricated.

The products produced in these mills arc as followst-

Rounds 3/8" to 1,1/2" rising to 1/8"
Squ-res 3/8" to 1.1/2" rising to 1/8"
Angles . 1.1/4" to 1,1/4" x 3/16" and 1/4"

1.1/2" x1,1/2" x 3/16" and 1/4"
2" x 2" x 3/16" and 3/8"
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Flats 5/8" x 1/8" up to 3" x 1/2" thickness, rising
: © in 1/16" and widths in 1/8"
Window Section FX7
¥7
Plough Beam
V. Fencing Standard 1.5 1bs, ft. -
¥W. Fencing dropper 6 oz, ft.
Rail Clip for 91 1b. rail,

Finishing Department. .

All finished products from the 38", 21", 12" and 10" mills are delivered to this
section for inspection; straightening, bundling and dospatching of the p;'oducts is
carried out.

Within this section finished tarred, bundled fencing ltmidarda and droppers are
mode. Rails are punohed and ended.

Billets for a tube making plant in Que Que are out to size and dressed.

Sheet Production

Sheet bars are heated prior to rolling in a continuous rcheating furnace to e
temperature of approximatoly 900°C. The furnacs is fired with o mixture of coke oven ’
gas and blust furnace gas. iiaterial is conveyed through the furnace by o system ‘of ™
water-cooled walking beams and on reaching the discharge end, the feeder operates o
switch whioh controls the eleétrically operated discharger. The sheet bars travel along
a short conveyor onto the feeder's table which takes the bars to the mill. (3 High)

3 High kill. I

This mill is the primary unit in the production of shoets. It is driven by a
1200 H.P. 4.C. induction motor through double helical reduction gears to the
universal spindle driving the middler roll. A friction drive in gear with the matn
reduction train r.ota.tea the top and bottom rolls end prevonts roll skidding on
release of the sheets from the mill. .ll rolls are special quality cast alloy steol
top and bottom rolls being 32" dia. ond AO" long and middle roll 20" dia. and 60" long.
The top and bottom rolls rotaty in water lubrioated synthetic resin bounded fabric beare

ings and the middle roll in grease lubricatod totally cnolosed white metal bearings.
Two operators control the operation of the mill, one being known as the "feeder"

the other the "eatcher". 7The automatic control of the sorew down whioh controls the

draft or roll opening is pre-set prior to rolling, deponding on the gauge required.
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Once set, the mill continpes to repeat the sequence of passes at the pre-set drafts

simply by the oper'ation of a foot pedal switch. -The feeder and catcher tables, the

i 0 movemeat up and down oi the middle roll and the reising of the catcher's table are
all synchronised and interlocked with the roll setting.

n 2.High Hot iinishing iiill,

This mill consists of = two stand, twe high mill, coupled together.
t moulds from the threc high mill are pre-heated in & similar furnace to that at
the 3 High Liil1,

The moulds in throcs are delivered to the finishing mill, from the furnace on a
chain conveyor. ‘he iiill is non-reversing ané after each pass the moulds are returned
over the ton of the ton roll by the discharge conveyor. The mill screw setting is
done manually ot cach pass. fThe moulds after the run over passes are hot opened,
doubled and returncd to the furnace for rcheating and the finishing passeu in the
same mill, Thesc mills arc drivin by o 130C H.?. 4.C. motor.

The rolls arc hecated by o gas flame ond maintained about 390°C during rolling.

The rolls in the mill are ground vith a cambcr gep between the rolls of 42 ...
thousands of an inch. The rolls arc of cast iron, chilled to a depth of 3/4",
Shearing Line. '

The packs arc allowed to cool and then pa.sseci through a roller leveller which
flattens the sheets prior to shearing to length and width. Aifter aheo.ring the packs
of six are then separated by npgrators known as cold openers.

Products produced.

Flat Black 8hcets., Gauges 14 to 26,

Galvanised flal and corrugated shoets, Gauges 20 to 26.
2late 2roduction.

Slabs for plate nroduction arc supplied by the 38" Blooming Mlill.

The plate is rolled in two mills, the 3 High 1311, and the 2 High Hand Mill.

The 3 High mill us deseribed in Sheet production is used to roll all the plate -
up to 1/4" thick, ‘the moximum width of plate is 4!, the length varies from 10" with

-1/4" thick plate to 16' in 1/8" plate.

Thesce plates are cut on the Sheurline, close annealed if required and roller

levelled before desvateh.
The 2 high 1.il11 is uscd for rolling plate from %/16" to 1/2" Maximum sise of

plate is 8' x 4!,
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The slebs for the mill are heated in & gas fired walking beam furnace.
This mill consists of two, two high mills, one with counterbalenced water

cooler rolls usod for roughing and the other stand with heated rolls is used for
finishing.

Screw Down sctiings arc hond operated.

Metallurgy and Chemistry.
The Rhodesian Iron and Steel Company has o well cquipped laboratory in the

Works, in which all raw meterial, iron and stecl, slogs etc., are analysed and other
chemical determinations performed, There is also a well equipped Test House, to
onsure that the products may fully meut the requirements that may be specified on

the orders received. These tests include tensile, impact brinncl, elongation, bend

etc. Equipment is also on hand to perform photomicrographic, and photomacrographic

teosts.
Besides the staff for carrying out the Chemical and Metallurgical work, there

are observers on the plant on quality control work.

Conclusions.
An Iron and Steel Industry being developed or in operation in an underdeveloped

country has o number of problems. These problems would tend to be similar in eny

developing country. In Southorn Rhodesia they can be summarized as followsi~

(1) Through the unavailability of skilled lobour in o country without an Industrial

background, traiied personnel arc often difficult to obtain. Men trained in the skills

required have to be obtained {rom the more developed countries, and demand high wagos.

to the unfortunate position whercby skilled personncl are paid wages

This gives rise
out of proportion to the unskilled local population.

To overcome this position training and apprenticeship schemes arc in operation

in conjunction with institutes of higher learning. This is a long-term process and

it will be many years beforce the country is able to produce enough trained pecople to

run industries.

(2) Difficulty in obtaining spares and stores items at short notice givas rise to

the necessity to carry large stocks, This ties up Capital and gives larger quantities
ete than would normally be expected.

of stores items becoming obsol
arket for the Iron and Stcel Industries products is

(3) 1In Southern Rhodesia the m

small in any one item. The position arises whereby to obtnin o high rate of output

the plant requires to make a large number of products to many spocifications.

This means in practice the following:—
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P e (a) In the mills roll changes are being made for uneconomic quantities,
(b) 2roducts are boing produced from plant for which it was not designed.

Y This often gives risc to an inferior artiecle.
) (c) any by-products which are produccd or could be produced cannot be

'Y sold or arc sold in such small quentities as to be uneconomic.
(P (d) The market position is further complicated by competition from

t imports which cnan be obtained often at e cheaper price than can

be produced locally, ‘
.8 (4) iaterial for export has to be carried long distances by rail to foroign pofto‘.
v (5) Certein processcd materials required by the Iron ond Stecl Industry have to
be imported; some of these arc as follows:-
(a) Ferro mangoncse
(b) IFerro nhosphurous
(c) Ferro Silicon,
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Illustrations for this document will be circulated at a later date under
symbol STEEL SYaPOSIUL/1963/Technical Paper/B.27/idd.l.









