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The Manufacture of Merchant Bars

Description of the Processes and Mill Required in the Production
of Merchant Bar at the Youngstown Sheet and Tube Company
Plant, Youngstown, Ohio.

By A E. JUPP,

HE product known as smerchant higs s one used

for vountless purposes, thousatds o articles be-

ing fabricated from s form of steell The name
comes {rom the fuet that these bars were originally
sold w merehants and by them disposed of to black-
smiths and other smad! vsevse The panie has not been
changedd for 250 years, wlthowgh orvigioally there was
litde or 1o steel made in this foem, bars heing always
made of iron,

Our merchant mills hegan operition i 1917, They
take billets sonl smadl slabs yolled on other mills and
form themt into bars,  The operation begins at a tem-
peratnie of 2,200 degrees 1,

Sume sections wnd sizes  vequire many  pisses
through the volls, others not so many,  After the steel
is ralied 1o the right siee and shape, it passes o eool
g beds, wihtere it i slowly cooled inosuch a way as to
prevent wirping, amd when this ix done the bars pass
on to shears, on which they are inspeeted,, weighed,
aned Jonded on cnrs
for shipient,

We o e W
merchant mills,
huilt by the Mor-
gan Uonstraction
Compuaty. \Worees-
ter, Musn, The 12+
el mill s des
sipned o take bil-
fets  Thy 10 334,
slabs 432 10 Bx2, 30
foot lengrths,  and
reduce them 1o fin-
ished sevtions of 24
to Zineh ronnds
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and squares,  flats

1V w435 and

:;nglv.« 11 1o Fig. 1=-Twelve-inch
3x3,

The eapacity under normal conditions s 10,000
tons per month of average sections,

The 12-Inch Mill

The 12-ineh aill building is 100 feet wide by 1,150
feet long,  One 15-ton singlehook erane serves the
mill, and une 15-ton double-hook erane is vsed for
stock handling., The buildings are of steel construc-
ton, and with the exeeption of the billet yard, have
Pond type roofs, with swinging windows of steel sash
and operating device,  The roughing mill is a five-
stand continnous train of 1-inch rolls, with an elec-
trically driven dividing shear placed midway hetween
the No. 2 and No. 3 stands, The four-stand 12-inch
finishing: mill is made of two trains arranged in pairs
of two stands cach, placed in a staggered position to
one side and in front of the roughing mil,  These
roughing and finishing traing are driven by a Nord-
berg 44x%50-inch uniflow engine of the poppet valve
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Lype, running from 65 to 100 rpm and developing up
to 2,100 brake hp.

The cooling bed is 300 feet long, and is of the
double universal type. Located at the end of the bed,
and on cach side are the roll straighteners of special
design, having all driving gears mounted in oil-tight
tust-proof housings, and without gears on the ends of
the straightener rolls, Beyond the straighteners are
locatad the 300-feet Jong front shear tables, bar shears,
75 feet back shear tables and seales where the mate-
rinl is sheared 1o desired lengths and weighed hefore
shipping or stocking, A serap shear is located near
the niill end at the side of the cooling bed, while at
the south end of the building in the rear of the back
shear tnbles and scules i8 located a cross roll
straightener Tor stradghtening rounds.

leetrie current for eperating the transfer tables,
couling bed, ete, is generated at the rod and wire
power house, All control apparatus for operating the
motors in this mill
is econcentrated in
two control houses
centendly  loeated
with 1espect to the
motors,

The 9-Inch Mill.

The Y-inch mill
was itlso bhuilt by
the Morgan  Cone
struction Company,
and iz designed to
take billets of 134x
144 inches to 2Mx
244 inch  sections,
in 30-fodt lengths,
and reduce them to
finished sections of
11732 to % inch
rounds and squargs, flats up to 224 inches wide and
angles up to 1¥4x13 inches, with a capacity under
normal conditions of 6,000 tons per month of average
sections,  The main 9<nch mill building is 90x1,175
feot, with a 24x600 foot shipping platform on the
north side for the storage and shipping bundles. One
15-tom single-hook crane serves the mill, and one 15-
ton double-hook crane is used for stock handling.
The roughing mill is a six-stand continuous train of
12-inch rolls, with a steam-operated double-knife di-
viding shear in front of the No. 1 stand and a 30-foot
side Jooping table between Noo 2 and No. 3 stands,
the shear and looping table are arranged for operating
mill cither single or double strand. This  trajn is
driven by a Nordberg 37x48 inch nniflow engine of the
poppet-valve dype, running from 65 to 110 rpm, and
developing up to 1,500 hp, The six-stand finishing
mill is made up of three independent sets of two
stands cach, placed in a staggered position to one side
and in front of the roughing mill. Each set has an
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fine tor pass directly inte the exhaust line {rom the
tarbo and with this arrangement the blast {empera-
e ¢ be brought to any point desired,

It ds ddesived to operate the jet blower alone the
valve plate 11 should be opened, Valves B, D oand
the blast gate (3 should be closed, Vialve € should be
opened wide and the regulating of the blower done
feom vadve 11 With this arvangement of valves the
pperation. will proceed exactly ax for the old jet
blower.

Cooling Whater.

In starting a4 new prodocer the top plate hax a
tendeney to ran hot and will gsually require about
all the water that can be applied through the three
conneetions furnished,  After a few days the top plate
becomes conted with carbon and the gquantity of the
water citn be considerably  reduced, “The overflow
from the poker is usnally sufficient for all purposes
and this amounts to approxinmtely 15 10 20 galions
per mHnute,

If for any canse the water pressure should be lost
s0 thit no water will flow through the poker, the pro-
ducer should be frmmedintely shut down and every
effort made to keep the poker cuol by means of an
emergeney line of steam or air.  Cuntion should be
exerciser in starting the water to flowing through the
system beenuse i a large amomit of cold water is
allowed to strike the poker there is danger of the
peint breaking, making ity replacement necessary.

The life of a poker tip i from six months to o
year, depending considerably upon the condition in
which the operaitor has kept his fires.  This tip is a
separite point serewed into the main barrel of the
poker while the Jatter s hented to a cherry red eolor.
This method of applying new tips should be used to
prevent their working loose under the action of the
fire, It is good poliey to have a spare poker and
trunniem changed §if it is necessary to make a replace~
ment during the operating period,  This operation
should not require more than 20 minutes,

0

Shutting Down.

In most installations there are periods when the
furniee is down for repairs,  ‘This time should be
taken to clenn out the producer completely, The side
walls should be eleaned, the blower and blast boxes
ceaned out and any mechanieal part needing atten-
tion should be repaired.  This procedure, if carried
out, will never amount to a great deal of Inbor and it
will he more than repaid by the increased reliability
of the machine and the success attained in its use,

Gas Making Conditions in the Producer.

Fhe 'quulily'?f producer gas depends upon  its
'comlnmtm]cs, The guantity and character of these
are affected by the operating conditions within the
producer, During the ordinary operation a battery of
W?llm:m producers in a steel mill, 75 tests were made,
Briefly stated, the following conclusions were drawn
from these tests:

o make a rich gas, high in British thermal units,
the aghes should De maintained at a height of a foot
nboye the blast eover.

The comhustion zone should be confined to a thin
fire, approximately six to eight incles in thickness,

The green coal zone in which distillation of hydro-
- tarbons (which enrich the gas) occurs should be kept
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from 12 to 18 inches thick,

Under these conditions the pressure of steam used
for the blast shonld be 23 pounds per square inch,

Such aperation produces gas in which a greater
part of the calivific energy is due to its combustibles,
rather than to its seasible heat, This is desirable as
the heat losses duving transmission to the point of
cotsmption are less with a cool gas as compared
with o highly heated gas. ’

The rate of gasification was 2489 pounds of bitu-
minous coal per square foot of producer cross section
per hour, or LO60 pounds per producer per hour, as
the consumption of gas did not require o higher rate
at the plant under consideration. )

The piteh of the curves of the dingram, together
with the heat vadue of the gas, indicate what results
will fullow a departure from the most favorable oper-
ating conditions.

THE MANUFACTURE OF MERCHANT . BARS.

(Continned From DPage 523.)0
independent nwtor drive, Nog, 7 and 8 stands Dheing
driven by o 700 hp motor at 450 rpm and Nos, 9 and
10 stands and Nos, 11 and 12 stands by 500 hp motors
at 600 rpm.

The bar is repeated into all passes from the last
ronghing stand to No. 12 finishing stand.  Sonap shears
are provided in front of each of the finishing passes,
and small suap sheavs for test pieces are located in the
runaut trough to the cooling bed. The cooling bed,
460 feet long, is of the Fdwards double-escapement
type. Loeated at the end of the bed and on each side
are the bar shears, back shear rabbles and seales.
where the material is sheared to desired lengths and
weighed before shipping or stocking. When the mill
ix rolling rods, or other material that requires coiling,
the bar, after leaving the last finishing stand, goes to
the rofd reels, of which theve are four, of the Edwards
type with multiple disk drive and brake, The reels
are helt driven from the finishing mill. The bundles
are dumped from reels directly into a muffled con-
vevor, which delivers them to a bundle carrier 470
fest long, on which they are curried until cool, Serap
shears and o serap-bundling machine are located near
the mill end and at the side of the cooling bed, while
at the south end of the building. near the warchouse,
s located a roller straightener for straightening
shapes, Flectric current for operating the mill is
from the same source as 12-inch mill,

A charging conveyor carries the billets from skids
in the billet vard to the Morgan continwous heating
furnaces, from which they are discharged to the rough-
img mill by means of a Hawthorne twist push-out,
The furnaces use coke-oven gas or oil for fuel, the
gas being piped from the Koppers by-product coke
plant at Fast Youngstown, Both the 9-inch.and 12-
inch mills are served from a common billet yard and
use a common warchouse for stocking purposes. The
billet yard at the end of the mill is 90 feet wide and
594 feet long. Tt is served by one 15-ton double-hook
erane and two standard-gage tracks for unloading ma~
terial. The warchouse, at the south end, is 100x396.
feet in size with one 15-ton double-hook crape and
four depressed tracks for loading material from stock.
A millwrights’ shop is located within the mill build-
ing. All sanitary equipment, fockers and wash room
are centralized. ‘




