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LET. MECHANIZED POVER EOUIPMENT BE WORMALLY OPERATED

z§he following is & translation of extracts from an
editorial in Yeh-chin Pao (Metaliursicae Journal), No. 31,

Peiving, 31 July 1959, pages 3-4.7

In order to fﬁlly develop the productivity df Eha metallﬁrw
gleal industry and to guaraﬂteevﬁha continu@diléaﬁ forwprd in
production, an ureent and iﬁportamt prohlen which faces lesdere
ship departments at all leveles is the sﬁrengthenin@ of the main-
tenance amd‘remair of esuipment, to ensure the productiqn and
supnly of spare parts and accessories, so tunat mechanized equip-
ment mav be operated normally.  "If the craftamaﬁ is to perform
hi$>jﬁb properly, he must first maintain his tools in good revair.!
The coadition of equinment is therefore of tre utmost importance,

Since 1958, under the iliumination of tne gemefal nosicy for
the exeftinn of the uwtmost effort, pressing forward conaistent}y,
and buildine socialiém with zreater, faster, bétter and more econo-

mical achievements, we have scored great resu.ts in our work con-

nected with mechanized power in tane metallurvical indus:rial sva«
Ten. Tron and steel vroduction doubled that of the nreceding
vear of 1357, The efiiciency of existiny vroduction es:iwvment

wes rreatly raisged, and this counld not be separated frowm tie
efforts of workers connected with secnanized power.
Witn the great development of tne metaliurgical industry,

ne . . . .
amount of eouvipment in the industrv grextly increased, and
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this brought about the unprecedented aggravation of the task of
the maintenance and revair of eouipment, and the manufacture of
sgare parts and accesssries. TUnder the situation in which our
repairing capacity was not fully adequate , the whole body of
workers in the mechanized power sections de&ised all wajs and
means, exerted =self efforts for rejuvenation, overcane difficul-
ties and thus fulfilled in an ontstanding manner puony heavy tasks
in tane maintenance and repair of equipment, to guarantee the big
ieap forward of the metaLLurgicai industry, particularly the

iron and steel industry.

‘However, we must also realize that our current task in the
riechanized power field is still inadequate to meet the demands
of the big leap forward in vroduction. This situation is reveal-
ed, in a concentrated manner, in three directions: abundance of
accidents involiving equipment} serious &amage to equivment; and
low raté of turnover in operation. Though all these are but
individual defects in the midst of the great development of
nroduction, the problems are»nevertheless serious., If the sit-
uation is not immédiately switched around, we shall face great
difficulties in seeking safety in production.

The objective cause is principally the fact that while pro-
duction has deveioped, mechanized powef has not caught up Qith
it corresvondingly. TFor example, the processing capacity of
lathes now in use is only sufficient to meet one third of the

need for spare parts. However, viewing the situation subjectively,
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we had underestimated the situaticn of mechanizedpower that
began Lo confront us. At an eazriier period, the leadership
concentrated all majoer effovie in production, and 4id no% TaY
sufficient atteation té the maintenance and revair of equip-
ment and the state of its operation. In some enterprises, the
mechinery repair plant undertock mainly the mupufacture of
equipment and reduced the output of spare parts a0 accessories.
Tuis lLed to the situaﬁionvcf a seriocus lack of tune supply of
gpare payrié. |

Tonere are alzo guite a number of units where nobody held-
the responsibility for work in the mechanized power section.

The nedesﬂary regulations and systems were not established and
perfected., All this led to tune situstion in wnich the maine
tenante, insvection and repair of egulipment 1agged behind the
development of production.

During the aﬁcohd half of 1059, we must switch around Ehe
situation of the frequeht incidence of mcecidents involving equivp-
mentg-serious damzge to eguipment, and the low rate of apération
af equipment if we are to zusrantes tue.continual rise inr product-
han levels. Fof this, workers connected with mechanizea equipment
in the metallursical industrial system must exert greater efforts,
on the fouadation of past acnievements, to earnestly strengluen
messures for the maintencnce of equipment, and vigorously organe
ize tie supply of spare parts and accessories.
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1. We must strengthen the maintenance, protection, insvect-
ion ard repair of eauipment. In this task, all entervrises must
thorousghly implement the policy éf Hlooking after oreveation
firat, and strengthening planned insnectién and repair measures.?

2. We must rétionally arrange for the production ané supply
of spars parts an' accessories. Spare varts and accessories con-
stitute the foundation for ﬁhe propér handling of maintenance and
revpair. ﬁithcgt an adeguate supwly of spare parts and.accessories,
maintenance and repair cannot bé.carried out normally. At this
moment, tnze correct vath to the soluﬁion of the problem is the
proper organization of existing mechanized forces to produce more
and better smare parts and accessorieé,

3. ®e must guarantee the supply of power. 1In nodern in-
dustry, we cannct he cut off for a single moment from power
generated by water, wind, electricity or gas. To meet ﬁhe needs
of production éevelepment in the metallursical industry, all power
‘supply systems of the industry must raise their output under the
condition of guaranteeins the operation of tneir equipment with
safety. 'Aﬁ the same time, we must also pay attention to the

economy of power and reduce consumption norms.




COAL WASHING IS AN IMPORTANT LINK TO THE
COKE CONSERVATION CHATY
[%his is a full translation of an article on coal ﬁashing
operations in Wusih Municipality, published,,with an introduct-
ion by the editor, in Yeh-chin Pas (Metallurgical Journal), No. .

31, Peiping, 31 July 1959, pages 28-30, and 37./

Z&eh~chin Pao editor's commen@]'
Study fr&m Wusih.Muﬁicipality4
~ Use Minimum Coal for Greater Outyut of Iron -‘

In the operation of  blast furnaces, ecoﬁomy of coke through
the reduction of the ratio of'coke consumption is to a véry gfeat
extenf decided by the quality of the coke. The first obstacle
te be overcome in raiging the quality of coke is coal washing.

In Wusih Municipality; Kiangsu'?rovince,'twé coke plants use a
combination of na;ive énd modern methods to prodﬁce suecessfully
a simple leaping type‘coal washing machine, &né the quality of
washing carried out approaches that of large cosl washing plénts.
With the improvement of the quality of washing, and. with the
mineral deposits having a 40 percent mineral confent, the ratic
between iron and coke is maintained at the approximate level of
from L:2 to 1l:3. A record was created in the use of three tons
of cosl for refining one ton of iron.

Wusih municipality resorted to all ways and means to manu-
facture the coal washing machine for the thorough implementation

of the spirit of putting into the furnace only coal which has been
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washed. This practice deserves emulation by all. To solve
such probelms as materials for the eguipment of the coal wash-
ing maehinéi the increase of Quﬁpuﬁ and the economy of manvower,
Wugih Municipality studied the superior features of the coal
washing machines in the Hsﬁehmch“eng Coke Prant in Shantung;
the Tanrsnan Coke Plant; and the Woosung Gas Plant in Shanghai.
Corbining their special features with conditions in the local
units, Wusih develoved a new machine. Tt was built with only
%,2 tons of steel, and is operated by L0 productive pgrsonnel,
so that & great step has been taken toward the solution of the
groblem of producing coal washing eguipment and that of the
lack of manpower. The experience of @usih shows that we can
ocvercome the difficulties presented by these two problenms.

The economy of coke is a major content of the movement
for production increase and economy during the secqnd nalf of
185¢. Ali lacaliti@s-andyall enterprises should earaestly
study the experience of Wusih, undertake the task of coal

washing earnestly, 80 as to raise the gquality of coke and thus

reduce the ration of coke used.

/The article/

The two coke plants in Wusih Manicipality, the Fo-ksin and
Wu-shih, studied the experiences of cozal washing eocuipmeat in
Tangshan, Shantung andfhangh&i; andincombination with their own
concrete conditions, manufactured successfully the simple leapine
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'type coal washing machine. The machine calls for a small invest-
ment, is built rapidly, and is very effective. The cost of one
machine is about 23,000 yuan, and it uses only 3.2 tons of
steel. The machine treats from 25 to 35 tons of coal each hour.
At present, the two plants in Wusih together have four of
these machines, and each month thej randle -about 48,000 tons of
cozl which yield about 34,000 tons of fine coal. The rate of
the acquisition of washed coal variles according to the quality of
the coal, and general.y from 65 td &5 percent of the criginal
auantity is obtained. After washing; the ask gontent in the
coal is reduced generaliy by about 50 percent, approaching the
quality achieved in tne large washinglﬁiants. With the rise of
the quality of waghing, thé quality of the coke is stabilized,
and the ratio of coke used is maintained at the level of from
1:2 to 1:3. A record was created of réfining one ton of iron
with three ton; of coal, thus greatly reducins the production
cost of iron.
We describe beirow the strﬁcture of the coal washing
macnise aud its ovwerational conditions:

Structure and Instaliation of Coal Washirz Macnine

I. Locomotive Secfipn. Thie section includes the trans-
mission nelt, the vibration sieves, t.e large pryﬂtalkcrushing
mzchine and the elevator. The hoies of the vibration sieve
have a diameter of %7 mil.imeters. The large crystal crushing
macnine makes use of 2 small ham.er type wulverizer, installed
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at t:e outlet of the sieve, so that c¢rystals larger than 37
millimeters automatically pass into the crushing machine to be
broken up. The speed of the sieve is from £O0 ta OO revolu-
tioas per minute. Better results are ohtained with greater
sweed, for it the speed is slowed down, mediuﬁ size and small
crystals may block the holes of the sieve. The use of the
vibration sieve to replace manual sieving operations has raiged

effieisney five or six timee, and the coal crystals are fairly

1T, Main Body of Machine. This section is made up of such
*  §
ecuipment as eccentric wheel, shaft, wooden washing box, and

sieve. The washing box has a volume of seven cubic meters .
Originslly, the movement of the reamiratory plate in the corked
cieansing departmwent was worked with two eccentric wheels puliing
ne resvpiratory plate, the abloﬁg Wagming.box being divided into
two cieansing coapartments{ This made the rod easily brcien,
and air ieaks. Later tue respiratory plates were increaged to
four, and the two cleansing compartients made into four. This
has brought greater stability to the movement of t‘nép@ates9
the ruboer stop?ers around the plates sealed the compartnents -
tizatly and suction power was increased.
Originally, manual labor was used to seex out snd rexove
rocis, but this process has since been semi-automatized, as

fol .ows:

(L} The .outlet of the coal washing sieve is vent upward
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80 millimeters. so that.tha slate of tine sieve is separated from
the wat:zr compartment, and rocus are auntomat ically driven out
through the vacant space. The end of the sieve is bent upward
“0 mil.iwecers to prevent the ocutflow of the mineral deposiis at
the bottom of the gisve.

(2) The stopper hole at the bottom of the compartment for
the oztfiow of rocks is enlkarged so that the Largest rocks may
flow out.

{3) Above the vacant space of tae sieve plant, tnere is
added a control plat to control £he volume of rocks‘drivem out.

In this way, the quality of coal washing nas been ~reatly
raised. At the point of the outlet of dehydrated coal, water

sprayers are installed to cleanse the coal ecrystals of mud

e

sticrine to thew, to reduce the ash content of the coal.

ITI. Power and Water Supsly auipment

(1) On the vasis of ypractical operation, one coal wasiing
nachine only needs a lb-kilowatt motor. Anwever, .f seviral
swallier motors are used instesd, the senparate motivation of
dif.erent sarcs of bhe equipment will he the more rational.

(2) Generally, from five to six tons of water are needed
for washinz one ton of coml. Th 8 for each coal washing machine
we ms. install iron cast vipes of 100 miliimeters diameter. But
tihers m 5t be two water suv:ly soarces, one as the reserve sup.lv.

(3) Afrer coal nas been dehydrated, a large gquantity of
Ceoal dust water and coal dust is left beaind (about 20 nercent.)
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Pian of installation of Coal #ashing Machine

—

1. point of entry of raw coal; 2. transmission belts

%3, wpuliey for sleecpers under transmission belt; 4. trans-
mission nelt cylinder; S. wooden frame for transmitter;

&, supuort for wooden frame; 7. velt pul.y for transmitter;
§. vibration sieve; ©. shaft of vibration sieve;

10, eccentric shaft cover for visratinn sievej

11. euc-ntric rod of vibration sievej 12. bamboo sup ort
for viaration sieve; 13. cesent concrete hase;

14. hawmier tyoe crus:zi.g machine; 15. outer plute 1or

vitraztiomn sieve; aad 16. belt cyliander for vibration sieve.

s

Coz1l dust 1is treated witn a precipitatiog tanz consiructed with
bricks superimposed with cément. General.y each washing macnine
haz to be served by from six to eight precipitation tanks the
use of which is remmlated. The coxl dust water frow the last

preciwitation tank may be brought back to the maciine for the
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washing of coal.

(4) Two vrecipitation tanks are also neede for the regu-
iated treatment of roeks in the coal washing compartment and
the didluted waterifrom the intermediary c¢oal, and smadily
crystals of intermediary cozl are tole recalied.

(%) TFor the dehydration of refined coal, the iron plated
sieves in use by rice milislor flowr milis can be used.

Production Process

The production process of coal waéhing is as follows. The
raw coal is traansported to the transmitter, and goes through
the selective process of the vibfation sieve, nand picked rocks,
and reduced to smaliey sizes. Tt is then sent by the elevator to
the washing machine., After rinsing and separation, tne rough
surfaces and coal dust are removed, and this refined coal is the
major product of coal washing. Next comes the treatment of rocks,
rock fragrents, coarse intermediate coal, fine  intermedisate coal,
and coal dust. They may‘be tazen out at different sections of
the plant.

Through'this process, raw coal mav be sent into the vibration

sieve evenly, so that the cryestals are maintained at the size

of less than 35 millimeters. Because the crushing machine for

large ervstals is by the side of tae vibration siefe, the lLarge
yieces on the sieve can avtonatically fiow .nto the crushihg mnachine
After crushing, tﬁe cry=ztals will Le similar to tuose at the

bottom of tne sieve and be mixed witin taem. The elevator ge:ds
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Chart showing sewers and srecipitation tanks of

coallwashing machine
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the coal in the sieve to tue washing machine for selection and
washing, after the crystals have been evenly disﬁributed.' Ali
this guarantees the improvement of the quality of washihg.

The quality of coke is greatly éffected'by the proper
handling of raw coal and refined'poal, and the strengthening
of coal washing technique. After a period of groping after
experiences, we have summed up the following necessary steps.

I. Worksite Management

‘1) Management of raw coal stockyards. In 2 stockyard for
raw coal, supplies must#be piled up sevarately according to the
types of coal, their names muét be posted for identification.

A stockyard for raw cozl is nét suited for the storage of other

materials, and cleanliness must be maintained.

Before raw coal is sent to a piant-fof treatment, samples
must be taken for analysis. WVew types of coal must especial.iy
be analvzed in time and mixed supplies must be prevented. In order
to faciliiate the washing of coal, we must be acquainted with its
special characteristics, and vefore coal is sent for washing,
a selective test of a simple nature may he carfied but, and
on the basis of its guality, tne ouantity of coal for washing at
a time must be determined as well as the number »f times the
process of rock reroval.

(2) Manageuent of stockvard for refiued coal. This is
even more important. Tf this is not proverly managed, mixed

substances may et into the coal, increasing its ash content.
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Stockyards for refined coal must have brick fioors, and tine
middie of the floor must be Hgher than the sides sc that

the coal may release its water snontent. If the tywes of coal

e

are more complicated and assorted types nave toe be taken care
of, the stocks must be placed in separate piles according to
the types, and assortments prepared later.

17. w®anagesent of Sewers and Tanks

shether or not tre sewers and vrecipitatiom tanks in coal
washing are proverly managed affects the quality of the reiined
cosl and damage a.4 loss. The seweress must be kept dn é good
shate of fiow. When & taux 1o filled with coal to the extent ¥

percent of the volume, tue coal must be taxen out.

8]
-ty
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)
<

ITI. Strengthening of Analytical Work

The two coke plants in Wusih carry out the following

anslytical tasks: analysis of select vity of mw coal; irdustrial

corpiet test analveis at fixed intervals. he sctual firures
thus coli: cted are used to guide production, so a8 to ach eve
vnanimity hetween the subjective and the objective. ‘''ne results
of cozl wasning are raised, and good quality metallursical coke

is obtained.

IV¥. The Formuiation of Work Rules

Different work rules are forrulated on tne basis of the
snecial characteristics of different types of ¢oal. The rules

are sumsed up in the four characiers: evVenness, diligence,

14




‘fixedness, and flexibility.

(1) Evenness calls for even crystals of raw coal sent in
for washing, generally below 35 millimeters. Thus nefore
wasiing, we must carry out the crushing aﬁd sleving processes.
The material selected must be even, and not vary at different
times. When the load ie too great, the ask content.of the coal
will be increased. When the load is too small, the output
weili be reduced. | |

The watering of the coal must be carried out evenly, S0
that the fluid is stable. Tco much ﬁater may cause large
quantities of rocks or intermediary coal to get into the
refined coal and affect the quality of the coke. To little
water wili lead to less marked results in separation in the
ringsing process.

The number of times water is poured must be even, so taat
the coul may'gcheed in a regular crooked line ias.de the
rinsinz machine, to raise the effects of selection and washing.
Otherwise the quantity and guality of output will be affected.

(2) Dilire.ce generally includes dili ence in taking out

the rocks, diligesce in agitating the precipitationtanks, &0 that

coal dust precipitation is good and the quality of ceal dust is
raised; There must also be diligence in the iaspectioﬁ of the
thickness of tue layers of éoal (using an iro: pike or a wooden
rod), generally maintaining the thickness of 150 miilinetens

in the front box, and 200 millimeters in tue rear box. If the

15



layer is too thick, tue rocks will be taken into the coal. And
if the layer is too thin,'tne fine coal will éet into the rocks
or intermedisry cozl. Wz must also be diligent in exneriments
{fioatation experiments) to determine the situvation reiating
to the washing and "‘selection of finecoal, rokks and interme-
diary coal.

{3). Fixation includes the fixing of work posts, the fixing
of tte number of times of watering, and the fiixing of the speed
¢f the mmtofa Excent in cases of special chanées in the type of
coal treated,'ﬁenerally no changes should be arbitrarily made of
decigions reached.

(4) Flexibility calisfor the coasideration of the special
guality of coal in uekiag timely decisin.s for tze flexihle
control asd correction of opera ions. For example, if there is
a abusdance of coal dust, tﬁe number of timeeg of watering nust
be ircr-ased, and contrariwise, it must be reduced. If the ash
¢ -nte.t of raw coal is nigh, the layer may be reduced in trickness,
and less effort taken in tne removal oY rocks. Contrariwiée,

t.e remsval of rockes way be i cr.ased. At tae same time we must
save flexibility in tne sending of coal ioads for wasning, as good .

goal wav be handled in larger quantities aud ini:rior coal must

ve handied in smaller quantities.




HSIANG-SHAN IRON MINY DEVELOPED IN THE
COURSE COF THE BIG LEAP FORWARD

[%he following is a translation of an extract of an article
vy WANG K'o-hsueh, s@cr@tarv of the Party commhftee of Hsiang-ghan
ITron Mine in &hefmcg uhuﬁtﬂﬂﬁ, in Y@h ah;n Pao (Metal]urg;Cal

Jeurnal), No. 44 Peiving, 6 Wovember 19;9‘ paze 47’7

The Hsiang-shen Iron Mine in Chefoo, uantunn, was started
in April 195&, At the time only a few cadres led 17 workers who
undertock prospecting side by aide of production. Iron hamners
and pikes were used in de?alcpiﬁg the deposits, aﬁd hand pusued
carts were uged in transportaniﬂn. Irre@ular open cast native
metnods were adopted in working the iron deposits, and production
efficiency was low.

Poliowing the exﬁen$ive development of the mass movement for
éﬁ@ viporcous develovment of the iron and steel industry, the mine
grew rapidly. By the end of l958,»tner& were more than 2,300
workers. During the period from Avril through the end of 1958,

%,127 tons of iron deposits werse develnped} anéd 20,805 tons of
iron ore were waehed. This supported the big leao forward in iron
snd steel production in 1958.

‘Bince 1659, under the illumimatiun of the general line, and
on tre foundation of the summarization 6£ tre experiences of the
1958 big leap forward, in order to ‘realize the proporal of the
Central Committee of the Party for the glorious task of produc-
ing 12 miilion tons of steel, the Party committee of the mine took
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into account the key wproblems éf inferior tools and equipment,
heavy physical exertion and low pfoductivity, and mobilized the
workers for the vigorous promoticn of the technological revolut-
ion and technical reform, and earneétly implemented the policy of
paying prior attention to native methods before modern methods,
and combining native methods with modern methods.

In the course of refornm, éve?ybody used his head,and every-
body had a hand in refofm. By August 1999, the mine used native
methods to manufacture bl kinds of néw tools, aggregating more
than 40O piecaé; so that more than SO percent of the workers pul
down weicght carrying poles and baskets, uandcarts, hand Hanners
and other heavy tools, to realize the native mechanization of
opera£ions. This greatly reduced physical exertion and raised
labor vroductivity. With the reduction of personnel by 3h pere
ceat, the daily outout of iron rose from'aﬁout 50 tons to the
highest level of 508.5 tons renorted on 22 Septémber 1954¢,

The actual total output for January through Augmst 19059 was
42,704 tons, being 105.89 perce.t of the vlanned target. The
quality was all above the 40 percent level. Lanor attendance
rate averaged GF.5¢ percent, exceeding the original demand for
9% percent. Production cost also dropred from an average of 21.4
yuan per ton of mineral during the first gquarter to 10.4 yuan
during the second gquarter, a drop of 51.15 percent. The mine

victoriously fulfilled the various tasks entrusted it by the

Party.
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A GOOD DESIGN COMBINING MODERN WITH NATIVE MzTHODS

- advanced achievement of ?6-millimeter diameter
seamless tube plant deslinning team of Ferrous
Metals Metallurgical Desisning Géneral Burezsun -

[Ehe following is a translation of an extract in an article
in Yeh~-ching Pao (Metallurgical Journsal), No. 44, Peiping,
6 November 1959, page 50.7

During March and April 1958, the Perrous Metals Metallur-
gical Dezsigoning General Bureau of the Ministry of Metallurgical
Industry used only the short pe¥iod of one and a half months to
produce a complete set of designs for a small seamless steel tube
plant combining the use of modern methods with that of native
methods.

The plant annvally produces from 10,000 to 15,000 tons of
seamless steel tubes with diameters ranging from 10 millimeters
to 76 millimeters. The équipmant of the whole plant is compafan
tively simple, and its total weight does not exceed 150 tons.
~he entire equipment can be awanufactured by a normal machine
buiiding plant in China. The total investment in cacital con-
struction is only between 700,000 and 8G0,000 yuan. Only a\period
of‘from four to five months is regwired for the entire process of
the sanufacture of equipment, the constructiocn of the plant, the
installati-n of equipment and the comciencement of vroduction.

It as such advantapes as small investment, high output, good
 cuality of oroducts, and simplicity of operation and eguipment.

Acc rdingly the desien has ra Jidly heen adopted all over the country.
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IMPORTANT'NEASURE #OR INCREASE OF PRODUCTION
FROY OPEN HEARTH FURWACES

!The iolLowing ie » transilation of extracis from an ariticle
in Tehechin Pao (Metallurgical Journal) No. Li peiping,

6 November 1959, pages .62«&%52

At the moment, in the strugsle for the sdvanced overfulfili-

ment of the output of 12 million tons of stesl, the output from

cpen-hearth furnaces is to constitute more than 50 percent of the

total cutput of steel. The open~bearth furn-ces make up the

main army. A current urgent task 15, thersfore, how we may deve- .

lop the prowess of the open~hearth furnaces.
During the past ten years, steel refining in oven-hearth

furnaces developed at & high speed. 1In the metalliurgica® depart-

rents, the open-hearth furnace wtilization coefficient in 1949 was.

only 3.1l tons. Today it has been raised to 7.786 tons. It is

snticivpated that at the end of 1959 the open~hearth furnace

utilization coefficient wiis exceed O tons, while thaet of lmrge

open-hearth furnaces will exceed 10 tons, and thatb of advanced

-

emall open-nearth furnaces will exceed 16 tons. Today, &0 percent

of stesl refining in oper-nearth furnaces is carried out in

oven-rearth furnaces with aikali rocfs. The onen-hearth furnaces

of China are now canable of refining all kin<s of stesl wpich can

he turned out from open hearth furnaces in the world.
What is the enlarged volu e of a furnzee? This signifies the
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feeding.of more materials into the furnace and the realization of
greater output tarough the continual improvement of the structure
of the furnace and the suction system. The provision of more
troughs and more pitchers measns that the inecreased liqﬁid sleel
produced is led through two~forked of tnree~forked trougns to two
or thres pitchers to hold the steel, and originally provided
cast iron elevator or increased elevators of gimilar size are used
to soist the steel liquid which ig poured and processed into steel
. ingots.
Take for instance the newly constructed 100-ton permanent

tvpe open hearth furnace. If we adont the design of a single tro.gh

and a.single " pitcher, the cast iron elevator will have to bear the

load of 150 tons, and the load of the structure of the planf wils

have to be correspondingly large. 1f we adopt the system of two
troughs and two pitchers, it will be endugh if we have two eleva-
tors of 75 tons each, or one 75~ton elevator and one 75-ton
watering mac:ine on the groundr Tf we adopt t e system of three
troughs and thres pitchers, it wil. ve sufficient if we have two
50-~ton elevators and one 50-ton watering machine on the ground

on one 50-tom elevator and two 50-ton watering machines on the
ground.

The same principle can be applied to existing oven hearth
furnaces aiready in production. Take the example of a permanent
50-ton open~hearth furnace. Tf there was origina..y only one
50-ton elevator, and when the volune of the furnace is expanded

to from 130 to 150 tons, tuere is no need to inatall a new ele-
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vator of about 200 tons. It wil. be sufficient if we merely add
one 75-~ton iron cast elevator and one 75-ton waterins machine on
the ground, or altermately two 75-ton watering macaines, The
iron esst elevator costs high, and takes a long time to produce,
818 tne larger ones are not produced in gquantity in China. The
watering machi.es on ground are simple and easily manufactured, costs
lit-ie, and are chesp, and B0 the promotion of the system of wulti-
troughs end multi-~nitchers énd the use of waterins machines on
ground wil. provide favorable fgetars for the high speed bullding
of Qpen«nearth furnaces in the future.

¥n the courge of raisiq& the out=ut of open hearth furnaces
from low to high levels, we had exerted great efforts to work for
the iengthening of the life of the furnmces, the raising of work
efficiency, the improvenment of operational methods, and the streng-
theninz of the refining process. We also studied many experiences
From the Soviet Union. The open hearth furnace utilization doeffi-
ciency &5 raised to 6.3% tone in 1933.

On the basis of this comparatively high level, how are we to
further raise it? Workers in the field hold different views.
Some thini that the oxidized refinine method must be adnpte& ifwe

A
(X&)

al'e nroduce more steesl and more niiekly. And when more steel is
produced, we must rebuild the plante and increase ca-t iron ele-
vators of a larger sigzge. This is one view.

It is clear that the rehuilding of vlants mnd the addition

of $ren cast elevators implies the expenditure of greater capital

2y
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and time, and prdduction‘has to be suspendéd for a period.

There is the other view. The existing furnace is po have
its velume éxpan@adm When a'generai repair is carried cut, the
time is utilized for tae expaneion of its volume on the basis of
the original capacity. Cast iron elevators Eimila: in size to
the original are added. The advanced experiehee of two troughs
and two.pitchers’iS'ad@pted to achieve the gosl of handling more
raw materials and preducing'mdre steel. This view waé ranidly
proved the correct one. 4

bs early aé in 19%4, the Shenyéﬁg Heavy Machinery Works
used the donbleetrough double~pitcher method in its open-hearth
furnace. But it did net combine this measure with the expansion
of the volume of .the furmace, the supericrity was not revealed.
And so it did not attract the attention of workers with the open
hearth furnéc?.

It was not until Octabér‘lQB? that the Taiyuan Iron and Steel
Works, in carryihg out the general repair of iﬂa Ho. 3 open hearth
furnace, gxpanded the voluze of the furnace, and adopted the
nethod of double trough and double vpitcher for producing steel.
The volume of steel output -uickly increesed from kg tons to 70
tons snd then to @5 tonss The output per hour was raised 41 percent.
Tt wss then that the prowess of the method was revealed.

T March 1958, on the foundation of the double trough and

the same plant : :
double pitcher system,/created the yethod of producing steel with

three troughs and three pitehers, and output was further increased
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from 95 tons to between 130 and 150 tons.
Later Chungking Steel Works adopted simiiar measﬁres on

similar furnaces and achieved similar results. Anshan Steal

Works, in éesignlng its 500—ton furnaces, adopted similar meg=
sures, and the ountput of a furnace reached 660 tons.

The No.3 plant of'Shanghai Steel Works adopted the method
of producing steel with a single trough served by two pitchers.
That is to say, when one pitecher has been filled with liquid
steel, the flow continues and the excessive fluld goes to the
second pitcher. This also 1ncreaaed the output of a furnace
originaily designed for$10 tons to be increased to 45 tojs.

In addition to the adoption of the basic measure, tﬁe Tayeh
Steel Works adopted another method of using one trough and two
pitchers. The trough is divided irnto twd sections. The sgection
adjacent to the furnace is fixed, with a pitcher underneath.

The other section is flexible, also with a Ditcher underneéth.
#hen steel begins to flow, the two sections are connected. then
the pitcner beneath the flexible section is filled, the fiexible
gection is removed, so that the liquid steel flows into ths
fixed section and its pitcher. ' .

In addition to the above, Chungking Steel Works also exverim
mented on the method of having two liguid steel outlets, one
higher and the other lower, suppsried by two troughs and two
pitchers.

In China, the method of usiag many trougos and many pitchers

is rich and varied. The adoption of the multi-trough system has
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also produced outstanding results in the expansi.n of the voluame
of tae coliavsible type of lar=ze open nearth fu.naces. As an
exsnple, in Anshan Steel Works, a L0O~ion oven nearth furnace has
had its voluwe increased to 225 tons, and a 150-ton oyen hearth
furnance has had its volume increased to 300 tons during the big
leav forward of 1958.

After tne open hearth furnsces have expanded their volume and
t e metnod of multi-trough and multi-pitcaer has been adopted, we
must demand s' muisaneous attention to such operational methods as
the release of liquid iron, the change of pitcners, the production
of steel, tue production of steel ingots, the placing of the bottonm
vlate, trne moldin~ of steel ingots, and the removal of garuvage.
Witain tne narrow limits of the ingot casting workshop, if only
elevators are used, they will be incapable f :r the tzsk. Bix crazes
are exnensive and cancot be easily manufactured. If too manv
elevaiors are vut into service, there wil. be ivhe result of mutnal
intereferei..ce among tonem.

To snare the iron cast elevators from excessive burdens and
to so.ve the nroblem of tae lack of elevators, aud to economize
investrenrt and continuva.iy vnearth the nﬁtentials of existing
eqﬁipment for production, we have own.ortunely vrodiced t e
wétering machize for vse on tae ground level.

The ground level waterings machine has been created by open
nearth far:.ce workers in accordance with difrere.t production.
conditions., Today, tne open heartn furnace works:iops in China
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are now using eight types of watering macnines on the ground
level, belonging te¢ three classes uﬁder twé groups. They are
@iatfibuted'ovar 1l units.
Different types of ground level watéxiag machines:
1. Maciine on & fixed frams.
(The following three types belong to the class of
single direction movement.)
2. Single gear single oitcher type.
%3, S8ingie gear doubleé pitcher type.
L. Double gear dqublé pitcner\tfpe‘
{The following four types'lﬁlcng to the élass of
two direction movement.)
%; Double direction double use type
5. Double direction single use type.
. 7. Ground level circular movepment type.
Ee ELe;ated level cireular movement type.

In the constructinsn of grouad level ﬁatering machines
gnd in their instali&tion in the workshops, the relevant uaits
have made.definite improvements and raised their levels of
effieieney. As a resuit, these watering levels have basically .
ahieved the capacity of cast iron elevators.

Moreover, as the increase of the load of a crane éalla for
the’strengthening of the plant, and the addition installati-n
of eranes calls for the expansion of the plant, the use of
groun& level watering machines, in ad. ition to substit ting for
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cast ifon'elevafors, is not restricted by the load torne bybthe
plants, and avoids mutual interferehcé among many elevatofs. This
facilitates work in the casting section. Thé aguipment. of the
ground level watering machines is simple, they c¢an be manufﬁctﬁred
guickiy and investmént needed is smail.: Thué the surar.ority of the
groundvlevel wétering machines is growingly marked.

it can be seen that the continual e#pansioﬁ of the volume of
the furnace and thé extensive adoption of the multi-trough and
nulti-piteher system an& the ground level‘watering méchine is a
basic measure fér the increase of output from an open hearth
furnace and the accelerétion of the construction of open hearth
furnaces. According to & general caiculatiom, if we further
deveiop the role of such a measure, and add c¢ertain necessary
equipment, it will be possible in 1960 to increase by 2,000 tons
tue volume of open hearth furnaces in tﬁe metallurgical départ-»
ments, and this is equivalent to the building of five large open
hearth furnaces of 506 tong each. |

For the large open hearth.furnaces newly constructed in
steel plants, if the new me-sures are adopted, a preliminary esti-
mate shows that the loan of iron cast elevators can be reduced by
from 30 to 60 percent, the load of the structure of tie plant
can be reduced by from 20 to 30 percent, and'the net vacant space
inside the plant can also be greatly reduced. Adding together
all these factors, a reduction of from 20 to 25 percent in cost

can be realized in the steel structure of the plant. The invest-
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ment per ton of sieel in a workshop for a ilarge 50~ton omen
hearth furnace will be similar to that in a converter furnace.
However, at present some ovpen hearth furnaces have not yet
adopted the new measure. In the designing of new onern nearth
furnaces, the measure only begins to receive consideration. We
hone that workers in this field wili continue to achieve ideolo-
gical liberation, break down superstition, and ranidly surmarize
and elevate th s exverience created in China, so that tais
fiower of tne technological revoluti n will blosszom all over the
country, to play a greater role in the accele:ation of the

socialist construction.
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RATSE HTGH THE "MULTI-BAR RAPID-ROLLING"
BED BANNER AND MARCH FORWARD

[@he following are extracts from an article in Yeh-chin
Pao (Metallurgical Journal), No. blt, Peiping, 6 November 1959,

pagesy64—66g7 :

The output of amteel in 1959 will exceead lé mil;ion tons, an
increase of over 5o percent compared with 1958. We.caﬁ fulfill
three years ahead of scheduie the 1962 target laid down ia the
Second Five Year Plan. -The output of steel products willi see an
inerease proportionate io that of steei¢ Ther? will particularly
e aihigh épeed development in such c&tégories and types of pro-
ducts as have & direct bearingldn the big leap forward in industry,
agricultuf&, and communications and transport, including heavy
rails, iarge Qize steel products, light rails, scamless tubes,
thin §lates, ahd silicon steel sheets.

On the basis of experiences of the past few years, an effect-
ive measure to increase the output of steel products is to make |
use of the newly added productive capacity from capital construct-
ion. In 1958 we built séveral scores of comparatively small steel
A roliing equipment sets, andin 1959 we have buﬁlt scores of l&fger

sets of rolling eguipment. A1l these make up & new force in

raisiﬂg the production of the steel rolling industry. On the other
hand, we must also fully develop the potentials of existing steel

rolline eguipment.
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Tn the field of steel rolling, in 1958 we brought into
existence nany rich and varied production increase measures.
These measures may be summed up as the advanced experience of
tpulti-bar (steel feedingz) and rapid (quick) rolling {(manu-
facture)." Exept for the small number of gteel rol.ing equip4
ment with a zreater degree of mechanization'and auvtomation, we
nave been able to popularize universally this advanced exper-
ience amnng old steel rolling plants geﬁerally and newly built
steel pLants thrown into praductmon@ Angd we have very rapidly
raised the output of steel rolling plants to a new level.

Myqulti-Bar, Rapid Roliing" is Direction Toward

-

Tnereased Production of S8teel Products

The "multi-bar rapid rolling" methnd ia a valuable exper-
ience cfreated and summedvup by China's steel rollinz work .rs and
technical personnel during their many vears practice in product-
jon. Particularly after the big leap forward in 19586, this
gxperience: haa been perfected, and concrete measures for its
popularization have been found for use on dlfferent types of
steel rolling eguipment.

In the initial roiling operation, Ansaan Steel. create’ the
"double bar rolliing method.' Originally, after one‘stegl bar
had been rollied, tne kotor had ito be compressed before the next
war of steel can be admit.ed for v eatmant. The new method calls
for the rolline of two bérs before'tbe r-tor is comvressed. The
use of this "double bar rolling method" can raise ontput by about
14 percent. If the meth .4 ie used for all products in the plant,
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output can be raised by about 40 percent.

On the mold making wmaching and tne molding steel rolling
macnine, tne Moldings Steel ¥Worksiop of Anshan Steel and the Ho.
J Plant of Shanghai Steel created the ”cri&s»cr9ss multi-har
steel feeding wethod." “nis netnod calls for the rolling of
several bars with each turnover of the movement of the elevator.
it wresent, in tue roiling of heavy rails, from three to four
bars may enter the .achine at the same time. In the rolline
of steel jeists, two or three bars may be treated at the same
time. In the ro.ling of small round steel Wrs, three or four
harcs may be treated at the same time. Tn the Wp. 1 Plant of
Shanghal Steel, when the mold making machine makes one turnover
vp and down the elevator, as many as five vars have been treated.

The reaiization of the criss~cross multi-bar steel feeding
iethod will great raise the output of steel vnroducts. For
exumple, in 1959, the output of the large steel rolling machines
in Anshan Steel anas e:ceeded the 3esigned cavacity by more than
three times, >In tne No, 1 Prant of Shanchai Steel, the roliing
cavacity of the mold waking ecuipment series Wo. 630 has
increased to nearly double that orisinaily designed,

The realization of the "two-way rolline method" on nulding
steel rol_in< wachinery can raise output and increase the ty.es
of preducts. VThe metnod of "two way roliing" which makes one
machice do the work of two has beszn »racticed on medium sized
and small macuines in tne Wo. 3 Plant of Snanghail Steel, Tangshan

31



Steel Works, aﬁd Tientsin Mo. 1 Steel Works. Without increasing
major equipmeni, these niants have not onlyvcreated two product~
icn systems Qith one get of machicery eqaipmént, Lut élso turaed
out two categories of pfo&uats at the same time, and furt:re-umore
raised output by from 50 to 100 percent.

For use on wirine material macaines and small rolling
macnines, the multi-bar fe.ding metnod is vrincipally carried
out with the jnstaliatisn of the Pmulti-troush positive and
negative discs." The instailati:n of discs hot only raises out-
put, but also eliminates heavy physical etertion involved in the
use of manpower for the ratriéviﬁg ﬁf steel. The worker's
operational conditions are thus improved.

In Snanghai and Tientsin, after the ingtallation of multi-
trough disecs on the wiring mstefials equipment, from taree to
four baré can be rollied at the same time. In Shenvang, the
dises installed nhave more troughs than originally designed. The
design calld for the simuitaneous rolling of three bars, but it
is now planaed to rolli from five to six bars at the same time.
The outout is thus exnected to be inereased by about 70 percent
cver the designed level. Tn Shsnghai, the insta.laiion of
discs has been carried out in many smali rlants man:facturing
rosnd axd square steel bars, flat sveel bars, oval steel bars and
anzle stesl cars, and production hazs been satisfactory.

The "multi-sheet roliihg wethod" is also practiced on thin
steel sheets. As far back as in early 1957, the Anshan Ironand
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Steel Company started experiments on "multi-sheet rolling.®

The number of sheets rolled at the same time was increased fron
two to three, and ﬁhen to four. Cutput was greatiy raised. The
Taiyuan Iron and Steel Company adooted the ffour-sheet roiling
method® in the production of silicon steel sheets on its thin
pilate machine, aud.output was raised by 14 vercent.

With reference to thé ranid rollingAmethod; various piants
aiso created many new feapures on the'basis of pheir own concrete
conditions. Fdr ekample, where the principal motor of the roliing
equipment and ﬁﬁe strength: of other equipment permitted, the
pressure used was increased, to reduced ﬁhe number of rolling
operations and thus to reduce the tiue talten for the treatment
of each bhar. Anshan Steel used this method on its initial roll-
ine machine, and the number of times a steel bar went through the
rolliine operation was reduced from 17 ta 9, and the time taken
ir treating a bar reduced from 52 to 32 seconds, 80 that output
was ra$sed'by nearly 50 vercent.

Where the volume of the pfincipal motor of the roliing
mochine permitted, output can also be increased by changing the
sccelerator to incrsase the revolution of the rotor to increase
speed, or by incressing the diaseter of tuaz rotor for the same
purpose. The No. 2 Plant of Shanghai Steel changed a motor of
greater volume, and the speed of rolling increased from 12.2
meters per sscond to 1O metsrs, and cutput was raised 33% percent.

Continuous ro.ling is another efiective measure for increas—.



in» the speed of rolling. In a continuous rolling ovneration,
sanual fe:dinr~ of steel can be disveused with, auxiliary working
tirme is economized, and rolilinc sveed is increased.

Byistine rolling equipmeant in China is mostly of the Lori-
gontal type, and additional machinery can be placed benind the
compartwent for finished products, so that continuous rolling
can ve carried out. In the No. 10 plant of Shan@hai Steel, con-
tinuous ro.ling was carriéé.out on the wiring 2aterials vcaciine
eni compartment for finiﬁhedvproducts, and ths speed of rouling
wae ra.sed from 5.3 aeters ver second to 6.76 meters ver second,
while ocutput was correépondingly raised. After the continuons
roliine ethod was .sed in tne Shanehai Steel Belt Plant, cutont
was increased bv L%0 percent, and longer steel m.is were nroduced.

In addition, by increasing simple small ~echanized equinment
in the rolling workshop, and reising the extent of mechanization
in operation, we can also reduce auxiliury working time, imorove
tve labor conditions of tne worzers, and increase output. Tnere
.are zany kinds of simnie small nechanized equipment, such as;
stee. outflow machine, automatic roiling lane, elevator, ras
levers, :=teeli removial sacnine, slag dispcsal mach.ne, and scissors.
Taev call for smali investment but resu.ts are extens ve. The
stesi worrers of Shanghail, Tientsin and Shenyang aave created

panv kinds and many types f small rnechanized eguiwoment, and they
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Iv the peﬁul&rization of the advanced "multi~bar and rapid
rolling nethod," in addition to the adoption of the series of
measures on the rollimg eguioment, we also need to corresnond-
ingly intensify measures in heating, cutting, freezing, correct-
ion and inspection fieids, so that tie entire vproduction proaéés
may be balanced.

Raise High the Red Banper of "Wulti-Bar and

Rapid Rolli=zng', and [arcn Forward

At present,‘tne advaﬁced Ymulti-bar and ranid rolling"
exverience is veing popularized on a nation-wide scope, and
gxgaﬁtic achievenents nave Seen obtained. But there have been
obstacles, For examnle, éome veople hold that Whefe the nower
of the priseinal motor of the rolling equipment is not adequéte,
the po-ularization of the experience will be restricted.

it is true that the p0pyiar12ation of the advanced "wulti-
nar, rapid roliing éxperience will increase the load of the
principal motor. However, looking at the situation of the load
‘0of motors of roliing milis generaliy; some motors still have
potentials which can be develoved, 2134 some nave replaced old
motors with new wnes of greater volume in their production in-
crease pians for 1959. All this has cféated conditions for the
popularization of the advaunced experience,

Some peopie hold that tne steel rolling equisment and
accelerator equipmegt are not vowerful enought and this restricts
tre popularization of the advanced exverience. Naturally, in
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the application of greater pressure, the acceleration of roiling
specd and the incresse of bars fed, we must give consideration to
the safety of eguipment. Nevertheless, through the evaluaiiocn

of the pressure power of rolling equipment, and the caleculation
of the strength of various other equipment,.we can ascertain the
power of our equipment, discover the weak links, and then proceed
to eliminate these weak links pasitiveiy, so that the steel roll-
ing equipment may develop fully its potentials. Anshan Iron and
Steel Comvpany, Chungkiné Iron snd Steel Company, and‘Shenyang
Steel Works allAcarried out evaluatinns of vressure power and
caleunliation of the strensth of other equipment, and vproved that
they had great notentials to be develcpe&.

There are still other peoplewho hoitd that on the muiti-
trough discs and contin ous rolling machinery, only excel.ient
rmolding steel can be used, and that if gmali steel ingots are used,
there will be too many obstacles and accidents and output cannot
be raised.

Tais is a passive seatimént involvang fear of difficulties.
The quality of small steel ingots is being raised daily. Even
if temvorarily they do give rise to difficultiss, these can be
overcome with tie mobilizstion of the masses to devise wavs to do
so. At the moment, some rolling mills.are svercoming this diffi-
culty by making selections in feeding the furnace with steel
ingots, and in the course of rolling, the bad portions of tue

ingots are also taken out.
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VIGOROUSLY DEVELOP TECHNOLOGICAL REVILUTION,
INTENSIFY WORYING OF WOW-FERROUS MINERALS

/The followine are extracts from an article by the Develop=-
ment and Selection Cffice, Non-%¥errous lletais Departrent, Ministry
of Metaiiurgical Industry, in Yeh-chin Pas (Metallurgical Jounnal)

Fo. 4i, Peipine. 6 November 1959, pages 69-71.7

In 19%9, tne outnuf of mineral covper is estimated to show
an increase of more than %0 vercent over 1958; the outwut of alu-
minum is estimated to suow an iﬁcrease of more than 40 percent,
and tne output of other non-ferrous metals wii. also snow a warked
increase.

Following the development of the.nationaleacanomy, we need
more and more non~ferrous metals, and tnae output of non-ferrous
minerals must be continually increased. Particularly during the
prst few vears, we have conslructed many new ore dressine plants,
w.ile the overwhelmine maiorityv of the o0ld ore dressins plants
have also ween exnanded and renovated, so that our ecapacity for
dressing mineral ores las increased ereatly.

A8 a+ exar-le, after its exvansion in 195?,‘the Tung-kuan~shan
Ore Dressing .ant aasvhad iis capacity raised by 50 vercent. Soze
tungsten dressing ceants nave had their caacity indreaﬂed by.
two times after expan;ioﬁ. The 1eéﬁing development of ore dressing
viants dernands tne inte sification of the deQelopment of mineral
depogits, so thét nineral raw matorials may be supnlied in preater
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qu&ntities, faster, of better quality, and more economically.
Only thus may the dressing plants be ﬁuffiéi@nﬁly fed and better
fed, and their capacity be fully expioited.

To make proper preparations for the greater leap forward
in 1960, we must adopt the following measures, and strive to
intensify the working of warious mineral deposits.

Facts since 19%8 have proved that in any mine wher@ BUDELw
$ikions are broken down, the mass movement is vigorously promoted,
waye andé means are devised to overconme difficultiem, that mine .
will report a gréat intensification of its operations.

& good example is furnished by the Shou-wang-fen Mine which
adopted the experience of thevde@pnhale crushing method of working
the mineral Qeposits. This is a comparatively new technigue of
greater complexity. Because of the lasck of experience, nany &ifw
ficulties were encountered at first. Eut the workers were not
overawed'by the difficulties; when they started the method in 1958
on & trial basis. They lacked deep~hole rock c¢rushinge mehines.

So they broke down the mysterious theory that drills could not be

used for deep-hole boring. They took out foom the store several

i}
§

drills which they remodelled into tools suited for deep-hole rock -
breaking operations. They had no crushiﬁg tools and such equip-
ment as rods and welders, and they manufactured them theuselves.
They had no nichrome steel for the making of the tips of weld rs,

and they boldly used carbon steel as the substitute.

When they carried out an explosion, they did not know how
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to connect the wires of the detonator, and they resorted to the
"ithree combination" method to study it, and bring up.a design
which was tested several times before it was officially emplbyéd.
The first time they carried out a large explosion, thefe was a
mishap, and much of the dynamite failedit¢ explode, leading to
great difficulties.

During the period of more than one.year since passed, they
brought the deep hole rock crushing method to a mature stage, and
laid the good foundation for the po@ulatizatian of this rethod in
China. |

On the other hand: Soviet experts had at an early date
recommended, in certain mines, the use of the mineral development
method of breaking up different layers in the case of thick beds
where tng gurrounding rocks are instable. We should have earnest-
ly taken up at'an early date this recoﬁmendation‘of the Soviet
experts, but at the tiuwe, jdeolorical liberation had noﬁ'been
achieved in certain guarters, and this sugrested wethod was con-
sidered too uystical, sb that‘there were great doubts. The bigeest
anxiety was for accidents. Action was reheatedly&hlayed and the
rethod was not tried until two years had passed, which affected
the earlier development of large quantities of mineral deposilte.

The vigorous development of high efficiency and powerful
measures is the baslc measure for the strengthening of mineral
developument operations. |

Very complex conditions exist in the non-ferrous metal

and there are many and varied methods for the
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working of the deposits. The prooer selectin of advanced methqu
which are also suited to the conditions of the mineral beds is 6f
great significance to getting gogd results.

Mineral development methods found very efrective include toe
mineral retentiocn method, the cethdd of working medium size and
small sections, the pillar development metnod, a8 the rock crush-
ing method. These methods are not onlv powerful, but alss have a
Limy rate of labor wroductivity, én& are safe in operation, meeting
the demand for quantity, speed, guallty and economy. We should
vigorously popularize these metﬂoﬁs in accordance with conditions
of tne mineral beds, and develop 2 rreat revolution in the method

of mineral development. | ,
! ) : ) i i
i 1

“he Shou-wang-fen Mine in 1958 successfully nastered tne hignly
efficient nethod of deep hole driiling and rocx crashing, and in

that year its mineral development intensity doubled that of 1957,

-
.

is estimated tnat in 1960, the intensity will be further raised
b nearliv 50 overceni over 195%, or 200 revcent over 1657. Tn 1959
trne .ntensity s.owed anobne incresse of ezrly 50 nercentvover
19255, or searlv 200 percent over 1057,

The srawta of the intensitv of minines oosrati ng promoted
tna dgveLo;mnnz of the nraduction ;evel of mines: in 1050 the gutﬁut

of minerals increased by more than 100 percent over 1957, and for

the output ‘ngreased

tue period Janusry turourgh Sevtember 1957%,

by rearly SO percent over the same parind of 1958,

Tnr ush the movevent for tecrnical revoiuti n, the Chuny=-nan
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Tungsten Mine discavéred the correct develoﬁment'course in working
glanting thin mineral veins wiﬁh.thg expansibn of the scope of

the mineral retention method. In working minérél beds surrounded
by instable rocks with the deposits easily shaken up, the mine also
experimented on the use of shafts, multiple piliars, and horizontal
bars to give firm support to the sﬁrrounding r&éks, and thus iaid
the techaical foundation for the expansion of themineral retnetinn
method. The intensity of operations and tne outpuf of tunqsten“
were greatly and_rapidly increcased. ‘ Lecording to the resu.ts of
experiments carried out by a certain tungsten mine on the mineral
retnetion methodisup@orted by s%afts and piliars, the intensity of
copzrations was r;ised by more tgan 100 vercent, and the efficiency
of the miners was raised by more than 150 percent.

The No. 1 Rare letals Mine broke down convent. ons and restrict-
ions, and practiced the method of repeated develoﬁment with simule
taneous attention to différent sectiong and the simnltanecus use
of different procésses. This led to the reduction of the number of
éections to be worked, and created the experience of high intensity
repeated develonment. It also created conditiocns in the future for
the adoption of high.efficiency deep hole developnent aethods in
the working of deposits at deep levels,’promoting the greater
deveiopment of production from mines.

On the other hand, the filiing up method, the horisontal oar
metnod, and the square frame filling up metnod are methods without
good results. Not only is the intensity of overations low, but
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production costs are also high, and safety conditions are not
perfect. Mineg using these methods must all the more mobilize.
the masees to adent pevolutlionary means to change to high effi-
ciency rethods. Should changes be not possible at the time
being due to restrictive conditions, existing measures rust be
effectively improved so as to gradually raise the intensity of
overations.

Generaliy speaking, non-ferrous metal deposits in China
may be divided into two major caterories: thick beds and thin
veins. Of théllatter category, most deposits belong to the
class of slanting beds.ﬂ For the thick mineral beds, we must
vigorously popularize the deep-nole rock crushing method. For
the slanting thin veins, we must expand the scope of the use of
the mineral retention method, &s the direction to follow in the
future. We must also popularize the usé of shafts, multiple
pillars and horiontal bars in the mineral retnetion method in
working mineral beds surrounded by instable rocks.

In addition, with reference to mineral beds ;ubject to
considerable positional changes, such &s lavers separated at
times and reunited at others, and thin veins stmetimes slanting )
and sn&etimes uprignt, we nave basically not vet discovered
rational wethods of development. The masses must be mobilized
to devise ways and means to improve the situation.

The strenthening of preparations for prosnectinz and
mineral development, and the planning of adequate production
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ot mineral supplies chstitute the material foundation for the‘>
continual raising of tne intensity of mining ovnerations.
Tg guarantee normal prodoetion and toe continual  rowth
at high soeed of the production level, we must have adeg:ate
quantities of mineral deposits for producticn needs (sineral
deposits unde: development, mineral deposits ready for develop-
went, and mineral devosits for reserve.) For this reason, tne
strensthenine of proszecting work and nreparations for develop=-
ment are of great sienificance.
The paising of mineral development efficiency is an
effective guarantee for the raising of intensity of operations.
wnen we adopt mineral development methods of great intessity,
efficiency must be high., On the contrary,with the raisins of
development efficiency, the intensity of overationsmust in turn
e increased. With the raising of the efficiency in the digging
of c¢hansels, tue work of prospecting and preparction for the
deveiopment of mineral deposits wile be accelerated, and tnls wili
guarantee the high sveed develooment of mining operations.
The active renovation of tools and equipment is an efliective
guarantee for the raising of the intensity of mining oserations.
The reduction of loss from poor guality minerais and the
raisine of the quality of min-rals developed are important mea-
sures guaranteeing tihe double Leaplforward in quantity end quality.
Simultaneous with the raising bf the intensity of operations,
we must also guarantee bhe quality sf the minerals. We must
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mobilize the maéées to adopt all effective measures to reduce
the impoverishment and loss ofminerals during the course of
davelapment.> |
We must definitely ensure safety in operation.
At present, in the non-ferrous metal mines, we must deve-
lon the three-high (high output, high guality and high effim
ciency) one-good (zosd safety measures) red banner erulation
drive centered rouﬁd the technological revolution and technieczal
rencvation, with prdducticniﬁcreas& and economy as tie goal. In .

this drive, we must uphold as our imoortant policy the prevention

of accidents and the puaranteeing of safety in production.




CURRENT TASKS IN CAPITAL CONSTRUCTION

Z%he following are extracts from an article, by the Capital
Construction Divieion of the Ministry of Metallurgical Industry,
in Yeh-chin Pao (Metaliurgical Journal), No.'47, Peiping, 27

November 1959, pages 19~20;7

There are threé gpeciél characteriétics in the current
excellent situation of capital construction in the metallurgical
industry. |

The first ié the rapid complétidn of the large number of
engineering projects whi;h have since been thrown into production.
During tine period from August through the first nalf 6f November,
1959, 140 prjects were completed and thrown into production.

Amony them were 30 blast furnaces of more than 55 cubiec neters, and
their number and total VQlume equalled tﬁose completed from January
through July 1959; and 87 converter furnaces, more than the number
comple ted from Jamuary through July, and with twice the planned
production capacity of those coﬁpleted from Januvary through July.
In aﬁditiﬁn, there were two large open hearth furnaces, 15 electric
furnaces, four sihtering machines, one 65-hole coke furﬁacé, as
well as medium size and small copper selection plants, small
aluminum plants, aluminum electrolysis plants;'nickel and tungsten
selection plants and lead electrolysis plants.

The second feature is the fact that investments during the
months from August through October 1959 snowed an increase of more
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tnan 100 percent over the investments in June and JUly.

The third, and most imwortant, characteristic is the deve-
lopment of the large scale friendly emulation drive for sneed
and quality. After the conclusion of the cacital construcilion
conference neid iun Wuhan, variocus provinces and various capital
construction units actively implemented the spirit of the con~
Terence, axd tne friendly emulation drive for speed and guality
nas been developed to a new high with the Leadership taking a
hand directly, aand with tne holdinz of ecompetitive railies, the
planting of the red flag, the e;ectiun of model fighters, and
the moverent to study from thg advanced, to compare with the

advanced, to catch up with the advanced, and to nelip the backward.

-

Tecause the movesent was launched in a oroper manner, a new
situation emerged in wnich tae followinz was noted among most
unics: the notable acceleration of construction speed; the maried

imeroverent in work guality; the noticeable reduction in wroduction

costs; and the reawving of a biz bumver -arvest of an overall leap
forward.

ake ior exa+pke the constructien of the Ho. 2 open hezrth

furnace of the Wuhan steel plant. Cnly 30 days elapsed from the
start of construction to tue commencement of productionby the com-
vieted plant.

The Mé-an~shan Iron and Steel Compans used only 6 days, 20
iours and 1% minutes to build a gO-meter nigh cement goncraete

chimney.
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The Northwést General Metallurgical Comvany completed the
wnole yvear's task in a construction project 68 days ahead of

schedule.

Tne Hunan Mgtallurgical Burean fulfiliad ite ni&n for the
entire vear two months and'thrge days ahead of schedule.
#here there are two ccntraéting parties to an agreement;
both nave promoted closer coordination, and they have greatly
developed the Communist character of cooperation magifemteé in
mutual support, mutual help, mutual exchange of ex@erienceﬂ, aﬁd
mutual supply of éaéh other's needs. bka an example, a cartain
plant in the Northeast was carrying out piling overations for
cubic : L
the l,G?%/meter foundation for its 650 millimeter rolling aquip=
ment, and the whole task was‘completed in 17 hours 57 minutes
with the selfless help given it by two other plants, one in
Penki and the oﬁher in Dairen.

To fulfill in advance anﬁ to overfulfill the canital con-
struction tasxsvof 1959, we must strive everyvmiﬁute‘and every
second to grasp tightly the following tasks:

'l'We must take a firm hold of those items which are sche~-
duled for completion within 1959 to be thrown into production,
and strive to fulfill in advance and aierfu;fi;l\theﬁe taska»v
The Wuhan conference on capital‘conﬁtruction_d@cidéd on 310 iteums
to.be completed during the period from August through December
1959, and of these, 170 are still to be compleﬁéd.

2+ We must graép vigorously thé qapitgl cgnstructimn tasks

in the weak links of the iron and steel industry. The two weak
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links are : the supply.of raw materiels for iron smelting; and
production invsteel rolling. In tke former case, the major issue
iz that ore selection and sintering capacity is not adéquate for
the needs of iron smelting. In the latler case, the major issﬁe
is that the production capacity for certain categories of steel
products is not adeguate.

| Accordingly. tnose'capital construction projects scheduled
for production in 1659 must be completed on scnédule‘and thrown
into production. As to projects scheduied for complétion in 1960, -
we must strive to compiete as nany of them as bbssible, We must
also proceed intensively with the building of a system for the
supply of raw materials and the construétion of steel rolling
plants.

With reference to steel rclling eguioment planned for con-
 sipuction in 1959, 82 sets of equipment were to be ready for
production within the year. At present, 27 sets will atiil have
to be completed within the next month if they are to bve ready for
production. The steel products to be manufactured by such eguip-
ment are all urgently needed by'the state, and so we must intensi~
fy efiorts to get ﬁhem constructed rapidiy to be ready for pro-
duction. We must also consider it a centrél.task to make'ﬁroper
preparations for the steel roliing projects set for completion in
1960, and strive to nave thenm ready for production ahead of schedule.

During the past few years, there was rapid developmeﬁt in
the workihg of iron deposits. But this still did not satisfy the
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needs of the bie leav forward in the iren and steel irdustry.
o make available adeguate raw material supolies for iron
gnelting, we wust actively organize a snecialized foree for
the sccelerated develoument of mineral deposits, increase tech-
nical gquipment and strengthen leadership.over suct a force.
This affects tne gveed of development of the mining entef~
nrises, and wust receive special sttention. At the same time,
we must also give timely attention to the technical renovation
of small and medium size mines.

To satisfy the needs of irén grelting 2nd to increase the
outnut of iren and raise its quality, we must also intensify
the buildine of coke furnaces. For 1859, we planned the build-
ing of 1,500 simple'coke furnaces of the‘Red Banner {o. 2 type.
By early Noverber, ¢G3 of these furnaces had started production.
%e want the remaining 637 furnzces to be rezdy for producfion
within the month of November. e also vlanied the building of
400 simplie ccke furnaces of the No. 3 type for the vyear, and to
date we have not yvet started work on 140 of thesm. Their cons=-
truction must scegin immediately and they should be completeury
burilt and thrown into production in December. A few mechanized
coke furaacss must also be compieted and thrown into production
during Novemuer and December.

3. On the foundation of the 1959 big ieap forward, we must
continuwe to acnieve a further big leap forwar? in capital

construction in the non-ferrous matals industry. The development
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of the ncnjyerfous metals industry affects the development of
all deuartments of the national economy as & whole, and many
non-ferrous metals are raw matari&iﬁ urgently needed by the
state. Accordingly, whether tne engineering projects are
planned for completion and productiocn in 1952 or in 1960, we
rust strive to have them completely built énd thrown inta pro-
duction on achedules or ahead of schedule.

The small aluminum pleants shoulder in 1959 & Shafe of
the production task which cannot be considered small. In those
gmall aluminum plants already campléted and thrown into pro-~
duction, we must see to the comviete construction of all the
electrolveis troughs so that they way he utilized as soon &s
possible. Those small aluminum nlants not yet compireted nust
e completed at an early date, and all ways sd means must be

deviged to ensure this.



OVERALL BIG LEAP FORWARD IN METALLURGICAL
CONSTRUCTION '

/%he following are extracts from an article in Yen-chin
Pao (Metallurgical Journal), No. 47, Peiping, 27 November 1959,

pages 22—2337

A certain steel nlant at one time svent 153 daye in building
its first 15-ton electric furnace. Recently it constructed its
No. 2 and No. 3 open hearth furnaces, both of lé tons, and it used
only 39 dave and 31 days respectively to complete the construction
of the two firnaces. Th;re were no serious accidents in the course
af cqnstructimn,'and construction costs were greatly redﬁced.

The XNorthwest Metallurpgical Construction General Company
overfulfilled its 1959 construction plan 68 days ahead of schedule.
After this, it continued to implement vigorously tne work policy
of "ravid c¢onstruction, ekcellent guality, economy and cooperation'
and achieved a further overall bumper harvest.

The Penkil Iron and Sﬁeel Company spent only 45 hours for the
entire job, from beginning to end, of piling cement concrete for
the foundation of its first major steel rolline eguipment.The
Dairen Steel Works next took un a similar task, and spent oaly 22
hours 47 minutes on it. Another vplmht in the Northeast was the
tnird to do a like job, and it snent oniy 17 hours 57 minutes in
piling cement c¢oncrete of a volume of i,O?8 cubic meters.

[:::gftervthe Wuhan conference on capital éonstruction, the metalw
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lurgical plants and mines in Kwangtunz developed the Gommunist
character of mutual promoticn and mutual assistance. Equipment

temoorarily not in use in a certain niant was taken out to give

support to fraternal enterprises.

The Tien-nan Lead and Zine Mine took out 27 wotors which
were not nee&ed in 1659 but would be needed in 1960, and lent
ther to five fraternal wlants, thus helping them to partially
solve tune rroblem of the lack 6f smzll motors wnich had been a
lone ters difficulty.

The Canton Iron and Steel Works alsoe made available to

three fraternal units some motors wnich it &id not need for the

[

moment. One of these motors, of 1,000 kilowatt, not only

completed tne set of nlgh pressure puam equipment, but also
slaved an active role in enabline the relevant piant to start

vroduction on schedule.
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MINES SERVING OPEN HEARTH FURNACES MUST
CCONTINUER THZ KG LEAP FORWAD IN 1960

[@he following are extracts from an article in Yeh-chin
Pao (Metallurgical Journal), No. 47, Peiping, 27 wovember 1959,

pages 27 and 21.7

In ﬁhe middle of Novemﬁer /195@], the Ministry of Metallur-
gical Industry convened in Peiping & conference of mines serving
opeﬁ hearth furnaces. The:meeting éalle& on all mines producing
minerals for use in open hearth furances to a@pmae rightist think-
‘ing fiercely, exert the utmost effort, and actively prepare for
produption, so that in 1960 they may produce more and better
minerals for the.use of open hearth furnaces, and guarantee the
big leap forward in steel refining in open hearth furnaces and
electric furnaces. |

The meeting held that minerals used in open hearth furnaces
are important raw materials indispensable f&r‘the refining of
steel in open hearth furnaées. On the basis of existing con-
sumption conditions inAthe open furxaces in the steel ind:istry,
for the refining of five tons of steel in an open hearth furnace,
one ton of openhiiarth fﬁ?nace mineral is recuired. For this
reason, the use of all ways and means to increase the output of
open hearth furnace minerals is an extremely glorious task. During
the past few ycars, workers in the open hearth furnace minerals
developmeﬁt industry, stimulated by the high spced development
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of the iron and steel industry,have promoted greatly thg increase
of production. The output of 1958 showed an increase of 50 per-
cent over 1957; and the output of 1959 is expected to show another
increase of k0O percent over 1958, The requirements of open hearth
furnace minersls have been basically met. However, in accordance
with the demands of the continued big leap forward in the iron
and steel industry in 1950, it is necessary thaty on the basis of
the achievements of 1959, we increase the output of open hearth
furnace minerals by from 40 to 50 percent. The task is very
gigantic.- X

The meeting pointed out thatvﬁhpugh the task in 1960 is very
heavy, it can be fulfilled completely. TFirst of aix,.as #he result
of the practice over the past twe years in the vigorous development
of the mass movement, We have accumulated a whole set of experience
in the mobilization of the masses and the promotion of the mass
movement. |

Second, after two vears of tne big leap forward, we are con-
tinually developing and strengthening the bases of minerals for
open hearth furnaces. In 1957, there were only two sucn bases
of & large size in the whole country, but today there are more than
teﬁ vases of larsze, medium and small sizes.

Third, after two years of the big leav forward, we have
evolved & set of measures and systens suited to the development
of production in the production and pans gemént of mines producing'

minerals for open hearth furnaces.
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The Ling-hsians Iron Mine before July 1959 produced an
average of about 670 tons of minerals for o .ew hearth furnaces
a day. Since August, the leadersaip of the mine eriticized
the rightist ideoliogical trends of waiting for favorablie con-
ditians_and f=iling to rely on the masses, and developed among
the masses an emulation drive with great fanfare. As a resuit,
cutout rose in a vertical line, and the average daily output
in October reached 2,300 tons, and increase of more than two
times over July.

After criticiging certain cadres for their rightist feelines
of fearing difficulties, war weariness, and relavation of efforts,
the Chin-ling Tron Mine extensively developed tae 'one dragon"
competition, the hand-to-hand comgvetition, and the ladder com-
petition (wits the vackward first catheins up with the inter-
mediary eiements and then with the advanced). Production in
Septemver and October rose fiercely. 1In the No. 2 workshop of
tule mine, one work team increased t:ie number of wapon-ioads
nhandled each day from 324 to 449, an incresse of 40 percent
av roximately in work efficiency.

The meetins pave a very hipgh valuation af certain exper-
iences reported by the Ti-kuo, Ta~li-tzu, a~d Yuo~tlen aines.
Trnese included the "four senaration® exserience {sevarate
develomment, sevarn.e tranzpurt, separate sieving and sevarate
storapge) used for blast furnace minerals, open nearth furnace

winerals, and m:neral dust; and such practices as t..e manage-~
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went of storape yards and the strengthening of analysis measures.
The meeting neld that these are effective measures to ralse the
guality of open hearth furnace winerals. 1t cal.ed on ali mines
‘Ln the country producing onen hea rth furnace minerals to afuﬂy and
use these experiences 50 &8 to suarantee the sunply ofmera hlwh

guality minerals for open hearth furnaces.
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SMALL~SCALE IRCON AND STEEL TINTEGRATED
ENTERPRTISES HAVE DONE MANY PHINGS FOR
RORAL AREAS DURING GREAT LEAP FOTARD
[fhe following is a full translation of an articie, by
the Industrial Ofrfice of the Yu-hsien Cormmitree of the Cnineée

CQMﬂunist’Party, in Yehfchin Pao (Metallurgical Journal) To. 47,

peiping, 27 November 1359, pages 32-3h. 7

In the wake of the new situation of the great léab forward
in industrial'and agrienltural production, in the wake of the
development of the movement for the universal building of people's
communes, and in the wake of the wave of enthusiasm for the
vigorous development of the iron and steel industry;nin December
1658, in the Chiuw-pu-chiang People's Comaune in Yu-hsien, Hunan
Province, tne Iron and Steel Integrated.Enterprise was born.

From its very birth this enterprise revealed its powerful
vitality. Its output grew day after day, and its face had a new
look day after day. During the more than eight months which have
elapsed, it has grédually developed from a small dren smelting
unit operating on native methods to a comprehensive integrated
enternrise combining native with modern methods. It is cavable
of refining iron and steel, ad also of rolling steel and pro-
ducing wiring, and is further in the position to manufactare
various kinds of small eguipment and tools. It develops it own

qineral deposits and produces its own coal, thus becoming a

comprehensive unit for continuous production.
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The whole plant has six wortshovs: smeliting, stesl refinineg,
ateel roliing, foundry, rachine buiiding andwooden mold making.
There are also eizht companies in charge of fuel production,
tranavortation and other cperatinns. The equipment of the plant
cenists of the followinz: one small Uast furnace of 12.5 cublie
weters, #nd anotiher small blast furnacé of 4,25 cubie meters; six
antive furnaces; ten low-temperaiure iron smeltineg furnaces;

teel roliing wac ines; one b-foot iathe; ik
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sintering furnaces; one iron a&éting furnace; four 3Jo-Lorsepower
loconohiies; one 2S5-norsepower engine, ond ancther l2-horsenower
envineg; fogr 1.7 kilowatt motors, two ﬁw&ilowatg moters, and two
4.5 wilowatt motors; one pumps four "enih' type pneumatic wachines;
six centrifugal rre.matic mac ines 10 nand-pulled wooden belliows;

one 15-wilowatt motor generator; two sutomobiles; four junks; and

%00 native carts. The total value of these assets 15 L60, 000

T

The products of the plant include: mative iron, nativ

i

steel, ~ig iron, steel producis (inciuding flat steel, round

pars, Hiid bars, nalis, and steel wire), macain.ry Processing,

iumber nrocessing, ani cast iron nroducts, more than 20 cate-

Durin~ tee period from January through August 1959, the
outout of the piant included: 1,303 tons of ironi 730 tons
of nativ steely 52 tons of steel products) 70 tons of cast

iron items) 5.250 ton of lead wire; 5%6 native carts; more than
i i

i H
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3,000 sickles; more than 1,500 farm tools (dincluding pewly'mgdg
and'reﬁaired), as well as . % pnennatic machines, one c¢rushing
machine, and 62 ravid reaping mactines., The total value of the
output was 2,506,000 yuan.

Not only were the mroducts varied and their value great,
but tneir guality was also very good. According tqvanalysis
and ingnection made, 95 percent of 211 products met standard
Sﬁesificétions¢ To take the case of pig iron, lOO'pebcent of
the iron had less than 0.03 percent of sulphur‘qontent,-and
riore tnan 2.57 vercesi of silica content. The entire output
is iron of good quality. x

Particularly-éince Septemter 1952, under the call of the
Eighth Plenum of the Eighth Central Committee of tne Party, the
workters of this plént criticized rightist feelings, exerted
greater effort, and oroduction recistered a greater leap forward.
The daily outﬁﬁt of pip iron rose from 4.5 tons to 5.% tons, an
increase of 22 percént, apd the utilization coefficient reached
1.2G. The daily output of native iron rose from 4.3 tons to
4,5 tons, ﬁﬂ@ch ig %0 percent in excess of the output capacity.
The daily output of native stecl rose from 4.0 ton to §:5 tons,
an increase of 12.5 percent. The 2aily output of steel products
roze from C.3% ton to one ton, an incresse of 33% percent.

Labor vroductivity was sreatly raised, axd »roduction costs
WQre raduced to a marked degree. One ton of iron only used

L1 man-days of labor, being 1li percent of the asmosunt Aeeded when
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the enterprise was first seﬁ up. The production cost of one ton
of pig iron dropped from 236'yﬁan to 196 yuanj; that of native
iron from 206 to 160 yuan; that of native steel from 245 to
233 yuanj and that of steel products from 1,200 %o 620 yuan,
The gquality of products was raised to a marked degree. The
sulphur content ;n the pig iron dropped from 0.05 percent to
0.0%5 percent, while the silica content‘increased ﬁaoﬁare than
2.89 percent. |
After the establishment of the iron and steel small native
integrated enférprise, not only were production achievenents
remarkable, but a largé amount of capital was also accumulated, .
to effectively coordinate'with the state's large industry, to
sraatly support agricultural production, and to push forward the
development of the people's commune. At the same time, it also

further iaid tie good foundation for the development of small

n~tive integrated enterpriaes.

First, the e:terprise pushed forward the development of
irndustrial activity of the people 's comrune as & whole. Tae
commune originalliy had only two agriculturel toole works. Today
i1t nas a coal mine, lime works, paper wWOrks, chemical fertiligzer
works, farm tools works, tailoring shoD, apd gnipbuilding WOTKS
and other enterprises, total.ing 26 small size fectories, with .
a total of 1,340 workers.

The establishmept'and development of these factories were

on the one.hand due to the nesds of production on the part of
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the people's commune itself. On the other hand it was also
becanse the swall native iron and steel integrated entércrise,
after establisament, supolied these entervrises with raw mater-
jsis, tools, capital acd technical forces. During the past half
yenr and more, tne iron and steel inteprated enterprise supplied
trese various factories with 150 #ons of native steel, five tons
of vig iren, 10 tons of steel vroducts, over 1,000 sets of
screws, as well as more than 600 pieces of various tools, in-
cinding welders, axes, hamuers, wikes, aative wagons, mill
stones, hand sup.orts, hoes, and harrows. The e ternrise also
sup orted and trained 59 techaical wo-kers, and suv lied canital
to the amount of 4%,000 yuan. Thus the &ron and steel enternrise
guarantesd the normal development and production needs of the
various indusirial plaunts.

Second, the iron and steel enterprise efrectively supported
apricuitural production. It producsd more than 3,000 sickles,
5% native carts, revaired and manufactured L&0 srain threshing
macaines, instalied eipht pumps and rice milling machines and
30 ranid srain reaping macnines, anl over 680 smals. farm tools,
eixnt automatic water Lifting machines, €9 sprayers, and also
econnmized labor to the extent of 132,480 san-days, in additinn
to greatl, reducinpg -hysical exertisn through all its contribut-
ions.

The e~terprise also made avallanle to agriculture canital
to tse am unt of 103%,721 yuan (of which the workers invested
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60,000 yuan, and the remaining 43 221 yuan represented profits

“of the enterprise.) It purchased for the commune 66,500 chin of

inasecticides, 2%O$QOO ghin oaemical fertilizers, and_nine pﬁmpam
The ironm and steel enter rise furtuner suwnported agriculture

technieally and laid the good foundations for the mechanization

]

o

" agriculture. In 1955 tre veople's comiune had a oump which

oy

wes resuvousible for tne irrigation of 600 mou of land, The vusp
wroce down, aad there was nobody to mpalr it, go’that the H00 mou
af land suffered from droucht and productinn was redvuced by 50
percent. In 1959 ithe cﬁmmuﬁe boupght nine pumps. The iron and
stecl entervrise assiened 10 teghmici&nﬁ s} inétall the nunps.lb
aiso trained %0 technicali persoanel to onerate the puaps. The
latter were thus normaliy utilized, a-d instead of thé 50 percent
21 out reduction experienced in 1958, a bumper harvest was reaped
cver mors thap 7,000 mou irrigated land iﬁ 1959,

Furthermdﬁe, the development of the iron and stesl enterprise
led the wav to the develooment of other industrial enterprises.

Phe iattzr aided agriculture with the production of Loz million

chon of iime, 1.5 miilion ¢hin of ecal, 700,000 ch:n of native

fertiiizers, and more than 9,000 items of farm tools
4 3 :

(iﬁéiudiﬂ@ newlv menufactured and repaired), and the needs of
arricultural oroduction were thus met.

With the strons suvport from the iron and steel enterprise,
agriculitural production was greatly raised, and the averaze yield

ner mou of the early rice crop reached 465 c¢iin, an increase of
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22.1 pe}cent over the big leap forward vear of 1958. The k?tev
rice crop is growing even better than ﬁhe éarly ¢rop, and a bumper
crop is already assured.

The establishment of the steel and iron enterprise alsoc
guaranteed the matefials needed for the refﬁrm of farm tools, and
this promoted the appearance of the hightide o} the comiune's
movenent for the reform of tools, reducea physi6a1 exaertion,
economized labor, and promotéd thetkveloﬁment of sideline occu-

pation. In 1959, the commune raised over 16,000 nead of pigs,

420,000 chickens and ducks, and 1l million fish. On the average,

each household nas 1.7 head of vigs, and each person has ten

enickens and ducks.

third, the iron and steel enterprise coordinated with the

state's largs indusﬁrial enterprises, and accumuiated capital for
socialist construction. From January through August 1959, tAe
enterprise made available to the state 384 tons of pig iron,

more than 550 tons of native steel, three tons of steel products,

and six tons of cast iron items. It paid to the state taxes

to the amount of 1&,000 yuan, thus coordinating closely with
the‘efforts of the.state, and guaranteed the caﬁitai and raw
material requirménts nf the large industrial undertakings.
Fourth, the iron and steel enterprise'suaported capital
construction. It suppljéd the Chiu-ptu~-chiang Reservolir pro-
ject at Yu Hs;en with 30 tons of native steel, five tons of steel
products,.teh'tohs of cast iron itens for the manufacture of
3,000 uoes. It also supolied tne iron parts for tihe more than
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considerable eéuipment, trained 32 workers to take care of
power generation and wachine maintgnance,-three automobile
drivers, 24 Eteel rolling wcrﬁerﬁ, 11 workers to take care of
véhiclea, pincers and lathes, 26 workers at the blast furnaces,
and L4 workers for the foundry. It thus provided equipnent and.
technicsl forces for'furtber»&evelopment. |
Seventh, because the iron and steel works is 0ner§%ed by
the people's comnune , during the busy femmineg sesson, the workers
can be called upon to give éupyort @o agricuiture. For example,
during periods of emergency harvesting and energency sowing
operations, the iron and stecsl émterprise would assien 210
workers to proceed to tiue large work brigade of the comzuuse to
wore for 20 davs to guarantes the advanced fulfillment of tasks,
and to advance by one season the sowing of the lace rice crov.
During the periods of slackness in farming sctivities, tne
communeg ¢an in turn assign peasants ts supsort the entervrise.
During Saptember 165%, to uelp the iron and steel enterprise

prep-re for fuel needed in the winter, the peoplel's commune

assigned 1,000 units of manpower for shock efforts in the repair
af the uighway for the transvortation of minerals, and another
100 persons for trensport activities. In th's way tue relation-
ship onetween the commune and the enterprise was szade thne closer.

From the sbove conditions, it can_be geen that tne smail
size iron and steei integrated entervrise is plaving a gigsniic
roie in the peon&e'é COMMUNE o

6%



In the course of the past eight months and more, through
ceagseless work and effort, the iron and steel integrated enter-
prise has taken root on its firm foundaiion."moday, spurred by
the resoiution of fhe Eighth Plenum of the Eighth Central Com-
mittee of the Party, the workers of this entervrise are pqtting
up greater éeal, and proaﬁcticn is daily rising.  The whole body
of workers has drawn up more anbitious plans and propesed the
buiiding in 1962 of two 15-cubic meter blast furnaces to raise
the daily autpﬁi of pigairon to over 30 tons. It aiso piang the
use of electric furnaces and converter furnaces to refine steel,
striviang for the goal of an annual outnut of 6,000 tons of steel
and 3,000 tons of steel products, to appear on a lafger scale
in the rural areas after the successful consunmation of the

people's commune movement.

66




%ALY, RED OVER"™ I¥ SMALL BLASYT VURNACES IN YUNNAN

ZThe following are extracts from an article in Yeh-chin Pao

(vetallurgical Journal) Mo. 4, Peiving, % Dec 59, pases io-i9./

For usearly a yvear the small bWast furnaces in Yunnan Pro-
vinee nzve gone through the process of overhauling, consgsoildation
and developmeni. As a result, the outnut and quality of »is iron
nave steadily risen, and yproduction costs have been drastically
cut.

’In fietober, 1959, the average utilization coefficient for
Yunaan's small blast furnaces reached 1.109, the ratio of products
satisfying specificatiosns was 97.4% percent, and the cost of vpro-
ducineg one ton of pig iron was reduced to 177.29 yuan. Yunnan has
reaiized, ahead of schedule, the target for cost reduction in small
vlast furnaces in the ovrovince during the fourts guarter of 1959,
as iaid down by the national c¢caferesnce on production costs for
smzll blast furnaces.

Siace 1959, Yun:san Proviace made careful studies and carried
out a furthner adjustizent of tue distribution of blas: furnzces. AL
sresent srall Wast furaaces are wrinciva.ly distr-buted over areas
with vet er sperat.onal conditions, such as Kunming, Chu-chaina,
Hung«ho, Yu~chi and Chu-hsiung. The conditisns save thus been onro-
vided tor the lowerings of production costs.

?or.examuLe, the Kunminz No. 2 Iron and Steel Worvs in the

past 3id aot have its own mining base,and had to rely on peovnie's
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communes for the supply of minerals. Wot only were orices high,
but sup;lies were also liable to be disruvpted at times. Since
the second ﬁﬂlf of 1959, the vlant has acquired ite own mine, and
the cost of minerals per ton was reduced from 35 yuan {which in-
ciuded transportation) to lEeé FURIN.

In 1958 an average of 35 man~days was needed to produce one
ton of iron, and now oaly 17 man-days are reguired. The wages
portion of the vproduction cost nas thus been ra@uceé by 1& yuan on
each ton of vpig iron.

The Kunming No. 2 Iron and Steel Works masufa-tured itself

»

the simple ore washing machine and the thres-grade sisve {zrad

P‘o

neg
is wased on the eize »f e¢rystals), and this led to econonizgation of
manvower by more than 30 workers. Thé utiliz tion coefiicient

was raised from 0.865 to 1.02.

To raiselhﬁe wuality of the minerals treated in the furaace,
and to r&ise.thé utilizatioﬂ coefficient a:d lower the ratioc of
coke consumed, all vlants in Yunnan Province universally streng-~
thened measures for the processing and management of raw nateriale,
reduced the pize of the mineral crystals, and carried oult the
system of placines in the furnace raw materizls according to
taeir grades, as well as the w-saing and sinvering of raw mataer-
ials aiso according to tneir grades. In the washt, the Kuaowing
§p.2 Iron and Steel Works fed its furnseces with minersl cr#gtalﬁ
of an average size f from 50 to 80 mi.limeters, but they have

since been reduced to a sizme of from 10 to 30 miilimeters.
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With the increase in pr&duction and the strengthening of
control over minerals, coke, and limestone, the cost of the raw
material portion of oroduction in the pilant was reduced‘by 69
yuan in tae production of one ton of pig iron'compared'with the
first quartér of 1959.

The Kunming No. 1 Iron and Steel Works carried oui the
sintering of minerals for the separation of sulphur. This not
only raised the qualitvy of tne pig iron produced; but also
becguse the averape quality of the minerals entering the furnace
was raised from 30-40 peécentito more than 60 percent, the
‘ wineral needed for the production of one ton of pig iron is
only from 1.7 to 1.8 tons.

(ther plants, like the I-men iron Works, Fu-yuan Iron Works,
fu-fene Iron and Steel Works, the Kuﬁming ¥o. 1 <ron and Steel
Works and Hoe. 2 iron and Steel Works,are also carrying ocut the
process of tae sintering of powdered minerals, fuily and effect-
ively making use of powdered minerals, mineral dust, coke nuggets
and'coke dust.

Today the various plants are struggiing further to lower
costs of pig iron production in the small btlast furnaces down

to the level of twose in the large blast furnaces.
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GREAT FUTURE AWEAD OF CONVERTER STEEL FURUACES

/The following are extracts from an article by Yu Ching-
sheng, cnief of the Converter Furnace Office, Tron and Bteel

Division Jiinistry of Metallurzical Tndustry/, in Yeh-chin Pao
-

(Metailureical Journal), 7o. 48, Peiping, 4 December 1959,

Rizhtist opportunksts have fiercely attacked and oprosed
the two importsnt links in the. group of small modern plants in the
iron and steel industry -~ the small blast furnace and the medium
size amnd small converter furnsces.

Some peorle doubt if the small converter furnace can préduce
¢0od steel. The experience of Tsingtao shows that the half-tom
side biocwn alksaline converter furnace can Carry out normsal pro=-
duection, 2 nd the steel refined is of zood quality. This is a very
valvable experience, and éreates goodl conditions for the greater
development of converter furnasces and =roups of small modern
plants.

From the experience of Tsingtao, the keys to the successful
operation of the half-ton converter furnace are as followsf

(1) The hot-air a&iwaline iron furnace (includiag the rejhve»
nztion tvpe of ironm furnace) provides the converter furnace with
liguid iron of high temverature and low stlphur content, guaran-
teeing tne smooth operation of the converter furnace.

(2} The converter furnace is operated at high temversture.
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The refining time and the subsecuent interval ere short. In the
'Taingtaa Bicycla Flent, each heat takes less than 20 minutes |
and s0 not mﬁcn heat is dispersed. Moreover, tne iron alloy and
tne lime are first heated before they are put into the furnace, and
the quaﬁtity of Lime used is anpprovriately decided.

(3) Work rules must be strictly observed.. The angle in
feeding raw materials, the angle at which the furnace is moved,
and the depth of the hlowing operation must all be carried out in
accordance with the work pointers ad;pted by the converter furnace
conference at Shanghai, and supplementary blowing must absolutely

be avoided.

The temperature of a snall convgfter furnace is hard to con-
ﬁroi, and the temperature is easily iowered. BSince the small con-
verter Turnaces in Tsingtao can carry out prnduction normally,
were should be less doubt over the working of the medium eize and
large furnaces;

At present, with reference to operations in certain nlants,
the following three important problems exist.

(1) Too.much lime is putinte the side blown alksline furnaces.
Many plants use an amount of lime in excess of 100 kilograms to a
ton of ligeid iron, which is too much. - Excessive lime put into
the furnace'leada to &ifficulty in the dissolution of slaga and
the lowering of the temperature of the furnace. This calis for the
need for supplementary blowing (carboﬁ<ﬁ-0.06 percent with blowing
contiaued), t. dissolve the slags and raise the temverature. This
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is thevmain reason for supplementary blowing.

(2) The time taken for each heat is too long. In some plants
tue time for each heat (including the time for biowing and smelt-
ing and the interval that follows) is more than one hour. We must
strengthen management and organization of productiorn and the
regulation of operations, and reduce each interval to lessz than
lﬁ minutes,

(3) & plant using pig iron with higher suiphur content must
uge the hot ai: alkaline furnace.

At preseﬁt the converter furnace consumes comparatively
larger quantities of iron and steel, the avefage consunption by
the key enterprises being from 1,400 to 1,500 kilograms. From an
analysis of the consumption of iron &nd steel materialsi we find
that apart from scrap steel, the consumption of iron én& steel
materials in a side Hlown alkaline converter furnace includes
the followiag: 6 #“rcent loss from the oxidization of carbom,
manganese,silica, sulphur and phoschorus; 2 percent loss from
oxidization of iron in the ferric oxidized slage; 2.5 percent
loss in'the ironfurnace; 3 perceﬁt loss in the spurﬁing Pricess.
The totalloss 1is 13;5 percent {of whieh 11 vercent are from the
converter furnuecs.) The first two items of losses are suftered
in an oven hearth furnace alsoc. The loss in tae iron furnace
svwonid not be traced tovthe converter furcace, for the latter
mgy also take in the ligquid iron of a blast furnace. Accordingly
the converter furmééé actually bears an additional loss, from

72




spurtinz and amounting to % percent, compared with tne oven
hearth furnace. {Though in some plants the loss in spurting
ié higher than % vercent, but it can be miiniained at this level.)

A cowparison of the costs of vroduction with the converter
furnace and the open hearth furnace shows that they are about
the same if blast furnace liquid iron is used in both cases.

This ig because the additional loss from the consumbtion of

iron and steel materisls in the converter f.rnace is compensated
by the economy of fuel partly. At the sanme time, the depreciat~
ion of tine converter furuéce, and works :0op managenent exvenses
and Qages are also lower;

At present some‘converter'furnaces show & hizher cost of
production. This ie priacisally due to tie use of inferior raw
materiais, lack of exverience, and immature operational metnods,
leading to low wdrk efficiencv, low rate of products meeting with
ssecifications, and aiga consumption of iron and steel materials.
mnis is but a temposary ovhenomenon, and can assuredly be corrected,

S During thé‘ﬁ&ét two years, the ratio of converter furnaces
in China climbed stesdily, and today they have reached L percent
of all furnaces. Tt is therefore a very imports:t task at tuis
time to further expand the catepories of steel from converier
furnaces énd the scope of its uitilization.

in receﬁt'years, the catesories of steel products and tuelr
1588 aﬁe graduélLyeﬂpanded following tine development of the trial
manuf .cture of new products and the improvement of their quality.
U to the present. 2& kinds of steel have been produced. They
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include: soldering steel with high‘mangamese content and low
carhon soaiént af hirh wualitys low allov high tension steels
silicon steel sheets for electric machinery &and transformers;
spring steel; cuttinz steel; jrdustrial stesl; horse shoe steel
end £ 0 and£3 - 5 ordinary carbon steel.

wits the raising of overational levels, particularly the
proper control of carbon at the termination voint and the
oxidized iron in the slags, tne Tangshan Steel Works in 1954
successfully exﬁerimented én the use of the a}kalime converter
farnzce for the refining of oil with the boiling point process,
and the guality of the produect was very Food. Tndus rial Bro-
quoation was taken up. Tn 19%6 to 1958, ﬁumceésful experinents
were married out in the production of searless tubes, soldered
steei tubes, medium plates, large ateel joists, and heavy ateel
rails, and initial resultsgwere satisfactory. In additi n,
the converter furnace and the electric furnace wers jointly nsed
for t.e oroduction of 4o Chromium, ball hearinz steel, and certain
tynes mf.low alloy steel, a-d the catensories are reing daily
increased.

Trom available data, tiere will ¢ & great development of
the tyoes of side blown alkaline converter furnaces (ﬁhere wiil
slse .6 an i-cresse of the catepories of steel from side blown
converter fUrnaces. ) The secope of their use w.llL have B very
extensive devalopﬁent in the future. When the zide blown con-
verter fur ace is uvsed solely for steel refining, it menerally
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gan turn out all the categories of products wiieh the ovpen hearth
fuprnsce can turn out. But the converter furnace is more suited
than the open hearth furnace for the production of low carbon
gteels fiﬁ&ustriax pure steel, and soldering bars) as well as
heavy steel rails. |

As to the guality of.steel from the side blown alisline

converter furnace, in the standards oublished by the Ministry of

Metallursical Industry, the sarme demande for the f.nect.onal
guality of the phophorus, gulphur of the ordinary carbon steel ¢
and A class stéel are mgde as tinose demanded of similar pro-
ducts from open hearth gteel, wbile the carbon content has to
be lower than that of similar steel from the ownen hearth sieer.
In practice it has been diseovered that under the rigid
provisions of the ¥inistrey's standards,.steel from the side blown
alkaline coanverter furnace possesses higher submissive point,
stretchibility, and pliability for contacts. The soldering
capacity of the steel is very good. Under the sanme conditions
of like expansion tensity, iis submissive point and stretenibil-
ity are better than steel fromopen hearth fursaces. 3t may thus
ne considered that on the foundation of the same stretchinility,
with the raising of tae éarbon content at tae terminal point,
and tne wnecrease of strength for expansibn and point of sub-
mizsion, the use of such steel will economize steel products.
make thae case of L 3 (CT3) steel, taie submissive point.
stipuiated is not less than 24 kilogram to one square miliimeter,
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and if thie is raised to not less than 26 kilograms ver square
millimeter, steel producis can be economized by 8.3 percent.
It the strengih for resistance is reised from the original
36-47 kilograms per sguare millimeter to 40-49 kilograms per
sguare nmillimeter, likewise steel products can be economized.

With reference to plishility in contact and capacity for
deep thruste, production ewxperiences have proved that under
both normal temperature and low temperature, steecl from converter
furnaces has a higher plisbility than the standards set. The
thin viates trial produced in Shancghai for deev thrusts zlso
initialiy proved that their { neti nability complebely c@nfogme&
with the bishest denasds made of thin plates.

In additi n, the solidering capacity is also very good.
its sengituveness to heat is not great, znd there is a tre-d for
it to be substituted for open aesarth furnace steel as the zajor
$0¢ﬁa?ing steel. The silicon steel produced has good slectro-
maynetic properties, aud can be used not only for electric
appliances, but also for transformers.

Generally sneakinz, converter furnace steel can definitely
be zaid ts possess good fungtionability.

Furthermore, with the successful exveriment in China of the
joint use of the converter furnace and the electric furnace in
refining ste-l, the quality of converter steel can be raised to
the level of that of eicctric furnace steel, ¥rom avaiiable data

trne joint use of tne converter furnace and the electric fuornace
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may be carried out for the production of the major portion of
alloy steels. This will lead to the manifold increase in the
cutout of electric furgace steel and alloy steel in Chiuna, and
pave & wider rosd for the expsnsion of the types of steel to be
produce@ from converter furnaces,

In L@SQ, in the use of the side uWiown alkaline converter
furnace by itself, emohasis may be laid on sroduction or the trial
manuiacture of boiling point steel, large aand medim size stesl
of low carbon content (steel joist, rough steel, round steel),
low carbon belt stesl, high guaiity carbon steély‘heavy steel
raiisw medium steel rails, low alloy high tension steel, ¥p. 6
geyren steel ribs, soidering steel 'mrs, electric steel, sesmless
fube steel, cuttxig steel, spring steel and brid e steel.

4s to the joirt use of the coaverter furnace and the elege
trie furnace, " efforts may be exerted for t.e productio@ and trial
sanufacture of-law'alloy structural steesl, high gradé silicon
steel sheets, ball bearing steel, high gradé carbon structural
steel, car®n industrial steel, aud allioy svurinz steel.

Important Techoiesl Development Problems for the

Converter Furnace durine the Wext One or Wwe Years

(1) Tone development of Hast furnaces for iron furnsces. The
chief characteristics of this measure are: (i) the utilizetion of
trne waste gas at top of furnace to preheat tre pneumatic equivment;
{(ii) the water couline windpipe juts into the furnzce (the sane as
the rejuveRstor . tyoe of iron furnace); (iii) water coohed aad
projecting grateless fusion zome (egual to the body of the biast
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furrace); (iv) suction type of iron outlet or double bridge
for passage of slags and iren fto be let out of the furnace.

An iron furnace of such a structure can produce alialine
glagse and remove sulibhur; the grate will have & loag span of
iife and generally operate for &everal months; the temperature
of liquid iron can be raised to over 1,550 degreeﬁ. At the
ﬁﬁment, experiments on ﬁhis type of furnace are being carried
out in Shanghai, Boochow and Tientsin.

(2} The converter furnace can directly use llguid iron
from a blast furnace to refine steel. At the moument most con-
verter furnaces use liguid iron from iron furnaces for refiaing
steel. Where conditions are available, we may directly use
Liguid iron from blast furnaces to reduce costs. At‘preaent,
Ma-an-shan Iron and Steel Company, Penki Iron and Steel (bmpany,
and TPeinan Iron and Steel Cowmpany have adopted the method of the

direct use of liguid iron from blest furnsces for refining steel

ard they have accﬁﬁulated.defimit@ experiences. When ligquid iron
from Ylast furnsces is Airectly admitted to the converter furnace,
tne temperature maintenance machine may be used, or'élse the
neat adcing furnace may be used (preferably one that may raise
the temperature). Ip the use of lignid iron from a Hast furnace, )
asmall converter furnace must pay attention fo the guestion of
temperature duriﬁg'the blowing process.

{3} Manufaqtufe of furnace slag chophorous fertilizef. A sidle

bleown aikallne converter furnace refining steel with oig iron of
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high phosvhorous content can also produce vhosphorous fertili-
zer. The Shanghai No. 6 Plant carried out experiments on pig
iron wit4a high phosphorous content. From pip iron with phos-

phorous content of from 0.7 to 0.8, they ontain-d fursace slag
phosnnorous fertilizer with solubility of more than 90 percent,
with from 10 to 12 percent of effective paos, and agricultural
exvperiments revealed the fertilizing effects to be very good.

China needs plenty of chemical fertilizers, and phosohorous
fertilizer will play a great role in incpeasing the output of
grain (one chin of phosphorous fertilizer with 16 percent P205
can increae grain output by 3 chinj. Accordingly, in order to
support agriculture, unites in China with pig iron of high vhos-
phorous content, such as ﬂupéh, Kwangsi, Sinkiang, Szechwan,
Shansi, Shantung, and Chekiang, are all undertaking the trial
przduction of the fertilizef,

L promphorous fortilizer worzshop with an annual ocutput capa~
city of 50,000 tons can be c-nstructed with a few hundred thousand
yuan. Equipment is simple. What are needed are.crushing machines,
giobular mills, and belt tranasmigsion méchines. In refining one ton
of steel, m.re than 0.15 ton of steel slag can be obtained, and
the cost of pricessing the slag is oniy 20 yuan.'

In addition, in certain areas, we may slso consider, when using
mire.als with high vhosphorous content, the adding of apatite with
hieh ca-cium and magnesium contents {the sse of chemical wethuds
for the priduction of pihosphorous fertiiizer with anatite is very
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costly), This will increase the phosphorous content in the pig
iron, so that the furnace slag will have a.higher content of
PZOB' We méy thus fully utiiiz& Ch;na's_a@atite r@&bure@m, gnd
correscondingly reduce the procesesing cost and transporiation
expenses of phosphorous fertilizer.

(4) tew refractory materials. Resulte of initial expérimentﬁ

that aluminum-nmarnesium bricks and high content carciume-

s ov

magnesium bricks can raise by about 50 percent the life span of
side Hown alraline converter furnaces.

v

(5)ize of ﬁﬁnvertev furnace combined with process of contine
uous easting of bars. Continuocus bar casting wiitl have a definite
future of development in the converter furrace workshop. Hecause
the producstion e¢yele of the converter furnace is sbhort, the output
of each neat is smmall, it is specially sulited to aambinatian Wit
the proeess ofumantinuous casting of bars, to fully develep the
cavacity of éanﬁinaou& casting. The ouality of stael can be gude
ranteed since the.teﬁperaﬁur& movement is slight.

(6) xnatrum@nﬁa for control of converter furnace. We must
strive to usd, in the near future, fnstruments to control the depth,
termperature and terminal of the refining operation, and thus further
raise the guality of steel, In 1957, Sﬁangnai and Tangshan steel

prants experimented on tune use of ostical and electric ludicators

to direct the terminal of the refining area, and acnieved good

]

resuiis.

{7y Tlitilization of svent heat of furnace pas. Turing the
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refining process in a converter furnace, the furnace gas prbduces
plenty of heat. The gas from one ton of liguid irom comes to

over 600 kilograms, and the tesverature is more than 1,000 desrees.
For the uvtilization of tnis large amount of heat, foreign coun-
tries have succeedeéd in installing water pipes for pre-hsated
boilers on the top of thne furnace. This heat is used for the
generation of elecircity which is used to suppiy the converter

for the production of oxygen, and thgre is more power left to
EDLrYe. |

(&) Steel refining with oxygen. Hydro-electricity and the
development of new typeﬁoxygem maehinery have created caﬁditions
for tiae usme of oxygen by the metallurgical industry. The use of
oxyroen on the top of the converter furnace will raise the quality
of steel. Because minerals can be added, the consumotion of
iron and‘steel materials can be reduced; In China today we have
mainly the s:.de blown alkaline capverter furnace., In units with
the requisite conditions, emygen may also be used on the top of
the furnace. One worksnop of Tangshan Steel Works is already
using super~oxygen for refining.’ Shin-chinge-shan tron énd Steel
Company will shortiy construct a converter furnace witi blowing
operations from the tov.

(6) Weilization of furnace slag., We n.ve dsalt with the
manufecture of phosphorous fertilizer with slag o” high phos-
phorous content in side bYlown alkaline converter furnaces. Steel
slags should be sent to blast furnaces for use as raw material,
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making use of the lime and iron contents therein. When all iron

into blzst furnaces, ¢ psideration may be given

furnaces are

furnace slag for the production of ligquid slag.

£o tueuse o

Ly

From the above we can see that productions by the converter
furnace nas not only writfen a most brilliant page in the History
of the metallurgical industry of Chime, but that its future is

also vervy bright.
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HUPEH PROVINGS R TRBa Ty AE%EZE%VELgps
T NoRe ETAFE TPUSTRY
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The Hupeh Provincial Hepartm&nt of Metallurgy recently

/ | ¢

convened the first proviacial conference on non-ferrcus metals.

The meeting summed up the achievements in production of the

non-ferrcus metals industry during the past year, comwended

the advanced units, exchanged experiences, studied measures for
the advanced fulfillment and overfulfillment of the 1959 pro-
duction tergets and discussed plans for the vigorous development

in 1960 of the non-ferrous metals industry.

On the foundation of the 1958 big leap forward, in 1959

the non-ferrous metals industry in Hupeh continued to leap for-

ward, and schieved great results. Refore. 1958, apart from the

enternrises directly operated by the Central Government, there

was not a single non-ferrous eanlerwrise opersted by the province.

\Durimg the big Leav forward in 1958, the non-ferrsus netals

4 - - » o
lindustry saw flying develomment, and many small asative mines and

plants ware established in the province. The output of cowper in
1958 increased more than 100 times over 1957.
Since 1959, there has heen a gradual transition from grourms

of smeail native puants to groups of small modern plants. At the
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moment, olants which have been completely built and those curréntly
under censtruction include three small copper selection plants and
one aluminum electrolytic plast.

During the first three quarters of 1959,‘the outpﬁt of copper
s owed an increase of 16 percent coﬁ@ared with 1958, More than
%0 percent of the conper outpﬁt are pfeduced with native methods.
Phe output of iead-zinc showed an increase of more than two times;
ani that of mersury an increase of more than five times. Taere

are also great increases over 1958 output for other rare metals.
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SZECHWAN COPPER, LEAD AXD ZINC OULPUT INCREASES

[Phe followin~ is a full translation of an article in

2]

Yeh-chin Pao (Metallursical Journal) Fo. 4%, Peiving, L2
Y % ; >4

Deceuber 1959, page 34,7

On the foundation of the 1958 bip lean forward, the broad
wasses »f workers on the nesn-ferrous metals front in SZechwén
Pravinee in 1952 continued to versist in letting politics
assuve comusand, sarnestly implemented the policy of sinultaneocus
attention to native and modern mathods, and continually oprosed
rizghtist trends and exerted their utmost efforts. Up to 20
Novewber 16%9, in the whole »rovince, the state's plans for.
the wnole year nave been overfulfitled ahead of schedule in
three sroducts: eiectrolytic copper, coarse lead and coarse zinc.

Szechwan Province is very rich in non-ferrous resources.
Copcer denosits are vnarticul rly fouand all over tie province.
Durine tue biz lean forward in 1958, all localities in the pro-
vizce vigorously wnromoted the mass mevement, and used native
metnnds to oroduce large grantities of coarse coovper.

Since thé heginni e of 195G, the broad masses of workers
on tae cower production front continued to raise wnigh the red
banuaer of the generai line, and with thneir attention centered
on tne vroblex »f raising tue quality of couper, thev vigor-
ously promoted cehnnical renovation a&nd the tecnnological revo-

Jution, exerting all out efforts to break through the technical
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barrier in copper refining.

Workers in the cooper industry in the Lachcw and Y-ving
Sﬁuciél adainistrative districts ﬁuém@mﬁfully exp&rimeni&& on the
moisture method of asreliting copper and sgived the problem of the
treatment of owidized deposits with hipgh silica sontent and low
quality.

Workers in the industey in the Tungmﬁhan and Hegi-chang spee
cial administrative districte further vigorously carriéﬁ ottt the
reform of furnmece types, mazing it possible for native blast fur~
naces both to achieve high output and & Long span of life. Both
the Lung-ech'ih Copper Miﬁe in Tung-shan and the Lm-la Conper Mine
in Hui-li have universzally used the raﬁiamtive furnace for the
production of coarse copper. The workers of Ta-tung Copyer Mine
in Ypi-chang boldly improved operational methods, and vlaced
sintered minerals into the furnace to produce coarse couper with
a copner contegﬁ-mf about G5 éercantw

Ae the result of the diligent labor of the broad nasmses of
workers, today all 1o¢aiiti&5 have mastered the technlgue for tae
grelting ﬂf“cparse cooper. Bome areas have directly smelted
minerals into coarse copper.

To scnieve the victory of a continued leap forward in 1959,

cative wroduction methods cave been used on a large scale in the
vroduction of sugh non-ferrous retals as lead and zine, witn the

theroungh implementation ofthe policy of comvin ng native methods

with wmodern methods, starting frow small overations to large
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operations, from points to surfrce areas.,

8ince August 1959, after goint through anti-rightist studies,
the broad wasses of workers on the non-ferrvus metals front
further mustered great zeal %nd production rose stendily. For
the month of October, the output of coarse iead wag 162 nercent
of that in July, while the »utput of coarse zinc also suowed an

iicrease of nearly 100 pe}cemt over that of'Juiy.
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SHENYANG ACHIEVES DOVBLE LEAP FORWARD IN
CQUTPIT AND QUALITY OF NON FERROUS METALS

/The following is an extract from an articie in Yeh-chin

Pao (Metallurgical Journal) No. 43, Peiping, 12 Dec 1959 p.ﬁ%;7

2

By the middle of Wovember 1959, the Shenyang Vetallurgical
Plant had fulfilled the state pian for the whole year in tne
total valve of industrial vproduction.

buring the first half of Hovember, the daily output of
covver, lead and zinc reached lLevels from 10 to 13 oercent
higher than those prevailing vefore the holding of the competi~
tive exhinitions in early October. By November 10, tne plant
overfulfilied the 1959 state olan for covver output hy three
percent, and tnat for lead wnroduction by 1.2 percent.

The guality of electrolytic comver and electrolytic zinc
reached tae standards of svecial grade cop ey and first grade
zinc resvectively. Ninety percent of the electrolytic lead
oroeduced also reached the standard of swecial grade lead.

Thne wmlant nad achieved a double leap forward in produciion

voliu e and guality of outwut.
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DIFFICULTIES OVERCOME T CONSTRUGTION
OF TANGSHAN ATTMINUM PLANT

0” - . - - 1 1' 3
/The following mre extracts from an article in Yeh~chin
Pao (Metallurgical Journsl) No. 49, Peiping, 12 Decemuer 1359,

-~

pages 35~36,./

o

Tangsﬁan Aluminum Plﬁnt was victoriausly constructed and
thrown into prwducti&n in August 1959, It was built by the
woricers of the.wﬁ@le plant under the iliﬁminétion of the Party's
general lin&iwith the dévelopment of the spirit of édding skill
to dilirence, and using éelf efforts fof rejuvenationQ |

_Thdugﬁ there are many faﬁdrahle factofs for the construction
of a_small alumiﬁu@ mill in Tangshan Municipality, there are also
many difficultieé} Thers ﬁas noi a eingle technical personnel;
both material suvplies and eguipment were inadequate; designing
chorts were incomplete; amd,transnoft&tien forces were very'weak.

Uﬁder the ieaderﬁhip of the Party, thé wmrkers of the whole
ﬁxant were not overawed by these difficultieé, but ianstead they
roused themselives to exer£ the utmost efforts, assd@ed the roles
of neroes, deviﬁed all ways and m@ansito évercome‘&iffiaulty uwuﬁ
diffimuxty,'and‘fimalLy ﬁlaaed the piant ready for production in
the wmiddle of August.

During the more than three months since elapsed, the Quality
of tie pra&ﬁcts stéadily»roée, moﬁe and mofe.troughs were operated,

and conswuption of raw materials and yowsr registered a marked
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decline. At the moment, the vplant is courageously marching
forward along the direction of Yhigh output, good guality, low
consunption a:d long life," as poigted out by tne national con-
ference of small aluminum mills.

Our plant osvercane the diffieulty of the lack of eQuipment.
fNriginally, a nortion of the eq ipment for the rectifier ro.m was
due for del very at the eﬁd of December. But we.resorted to self
efforts at rejuvenation and solved all tie problems.

(i) Substitute. We had no cathode shunt, and use’ miive
rethods as substitute. In accordance ﬁith a& 75 miilli-volt
direct current chartwhiéh we had bought from a‘street_stall, on
the 250 x 29 millineter aluminum plate at the switch outlet we
measured tae direct curreat vassing through up to 5,000 amperes
and obtained a resista ce of 75 milli-volt, and this metnod was
used as a substitute for the cathode shunt.

(2} Seif masufact re. We did not nave the current distribut~
ion dise fur alterrnate c.rreat and direct current in the rectifier
room. T.e workers bought from ihe power company & few falvano-
meters and voltmeters for altern:te current and direct zlternate,
asd made our own current distribution board. We zlso used aative
sethnds to mapufacture cathodes and ancdes, and switchboard
accessories.

(3) Loan. For such sup .lies as the prctective eguipnent for
the nigh volitaze chacks for the rectifier traésforaer, the workers
were mobilized to return to their former factories to get nelp in

t e form of loans.
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(4) The mas es were mobilized to think up temporary [easures
by pooling together their wits. e did uot nave an anode enualizer,
and found difficuitv in short cirecuit reduction in the r&ctifierf
The workers adopted the method of reduvuction in short term stages,
dividing the 12 cylinders into two lots for reduétion geparately,
aaﬁ then putting them together for a further reduction Process,
Tne difiiculty was soivad.

Again we had no modulatibn transformer and found difficulty
in reduction in the rectifier and the starting of gintering in
the electrolytic trongh. After discnssion, the following fwo.
measures were used to solved the problem: on the 25 kilowvolt
circuit, 6 kilo-volt power was transnitted into é tra-sformer
that changed 35-kilo-volt into 10 kilo-volt. Secondly the
electricity was further transaitted into & trans.orumer that
cnanged the 10 kilo-veit into 825 volt. Thus we obtained
more than 120 volt of low voltaze for reduction.

Ta solve the difficulty in startins the electrolytic
tr.ugh in sintering, we placed tne vower transformer, tigh
volts e cnecker, and tue end of the consectins cord above
the nishest level of 36750 volt, and the reetifier transformer,
hieh vressure checker and thk end of thue connectinm cord
above the nigrest level of 10,500 volt. This led to the
lowerinz of the anode voltame by from 15 to 20 percent. At
the sase tire we used the regulating angle -f the phase

rodulator to contrel the grid,.oringing the direct current
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to about 20, volt.
During the early stage of the cowiencenment of preducticn in

7

the piant, we only operated 20 troughes, being anly 20

nf the capacity of the entire equiphbent. it we activeliy
strove for the assistance of the lemdership of the municipal
gcommittee of tne Party. Immediately after the conference of

small aluminum mills in Chengohow, we reported the spiri

TR

t of the

conference to the wmunicival committee. We obtained ite soseial

attention and suvpord, aad the cooperation of the power

=)
o

devartments so that power supuly was increased. At present

are operating 68 troughs, and very scon we ghall be working
our entire eguipment. During the period from November 1 to

- 4

Kovenber 20, the daily output already sbowed an insrease of

16 percent compared with September.

2
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PREPARE WELI FOR THE "RED ALL OVER"™ AT THE VERY
START CF 1960 IN HON-FERROUS METALS INDUSTRY
[ﬁhe following are extracts from an article, by the Won-
Yerrous Metals Division, Ministry of Metaliurgical Industry,
in Yeh-chin Pao (Metallurgieal Journal), No. 51, Peiping,

28 December 1959, vage 32./

As in other industrial fields, the daily output in non-
ferrous metals production is rising daily and new records have
been continually created.

Take for example tﬁe production of cooper. The average
daily output in September 1959 showed an increase of & percent
over that in August. That in October and November arain showed
an increase of from 10 to 11 percent over that in September.

By October, the production for the whole vear had been over-
fulfilled two mcnths ahead of schedule, and the output by that
time already exceeded that for the whole of 195&, the year of
the big leap forward.

Az to other non-ferrous metals and products thereof, hoth
in the mines and in the factories production levels have been
ciimbing steadily. By the end of November 1959, more than 40
vercent of enterprises had fuifilled state plans more than one
month anead of sehedule.

In 1960, the production of non-ferrous metals wili have to

oroceed forward with even greater speed. The total quantity of
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non-ferrous metals developed in tne mines will have to more than
double that of 1959. The key to the fulfillment of the 1960

i

mining »lans lies in the ra¥sing of the output per unit ares uf
the mines (referred to simoly éﬁ intensity of wining de?eioament,
meaﬁing the smount of mineral denosits develoved over oné sguare
meter ir one month.)

At the moment some mines produce as much ag 70 tons of

pinerals per square meter per month, while others produce only

o

10 tons. This fuily shows tnat o long as we raise tne oubput
per unit area of the mines, €ach mine may serve the purpose of
two, or even more, mines. This wilil iead to aa overall great

ieap forward in the digging, elevation to the surface, and
tra-snortation operations. In 1960, tre mineral selection plants
are exnected to nandle mincrais twice the guantity they trested

in 1958,
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AUXILIARY MATZRIALS MINES MUST ALSC
CONTINUE GREAT LEAP FORWARD
[@he following is an extract from an article by'thﬁ
Geolagical Minerals Division, Ministry of Metallurgical Industry,
in Yehw-chin Pao (Metallurgical Journsl), NHo. 51, Peiping, 28

Decenber 1959, page 3i./

Since the great leay forward of 1658, under the illumination
of the Party's general line for socisalist construction, and puided
by the policy of "making steel the princinal, anﬂ seeking an overs
alli leap forwsrd," workers in the auxiliary materials mines of the
metal.nrgical jndustry exerted great efforts to guarantes that
métal;urgiaal furisces were "well fed and well ciothed", and they
soored very great abhievememﬁ$~

Let us cite the following examples. Open hearth furnace
minerale: 1955Houtput showed an increase of 44.3% percent over 19573
and 1999 output is ewxpected to show an increase of 20.7 vercent
over 1956, Maganese: 1959 output is expeated‘to show an increase
of 26% paréegt aver 1957. The great leap forward in iron and steel
production haz been made possidble with the great leap forward in
the production of suwxillary minerals.

| Tn 1950 there will be a continued leap forward in the iron and
steel icdustry. To meet the needs of this great leap forward, in
addition to the necessity for a continued leap forward in iron

production, there wiat alec be a continued great ieap forward in the
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pro

imy

duction of various auxiliary minerals. Phis imposes an

ortant and glorious task on the workers in mines developing

suxiliary raw materials.




CON=TERROTS SWALL MODERN PLANTS ARY PLOURISHING

[The following is a fuil tpanslation of an article in
Yeh-chin Pao (Metallurgical Journall, MNo. 49, Peiping, 12

December 1959, vage 3237

The "groups of small modern plants" in the non-ferrous
retals industry sre being developed and strengthened rapidly.
st the moment, there are not only # large number of small
ore Belection plans and smelting plants in the copper and
aluminum fields already thrown into production, put in the fields
of lead, zinc, bungsten, tih and gold production, there have
also appeared a punoer of small size factories and mines
combining the use of native and modern methods. The outout
and guaiity of these small modern enterorises are rising
cteadily, and their nroduction coste are dropaing to & marked
degree. This shows that the "groups of emall modern plants"
in the non-ferrous metals industry will soon develop into an
indizpensable force in China'é non-ferrous metals industyry a5 a
whole.

Smell copper selection plants. At the moment, in thne

whole country, construction has started on 116 small cowper
geiection plants. The sum total of tneir production canacity
is preater than tne COpper selection capacity newly constructed

15 tne whoie country during the period of the First Five Year
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rlan. Viewed from conditions in the 2l small copper plants
already thrown into production, the gituation is very good. Tahke

the examples of the plants at Shou~wanp-fen, Tunz-shan and Vawshil.

They han’le 50 tons nfvcmmpﬁr a day. 'The guality of the refined
mineral averages from 10 to 15 percent. The rate of the recall
of winerals has reached 90 to 93 percent. The quantity treated
daily has ris.n from 20 to 30 tons to from 4% to 50_tonmq The
Hua-yai small copper mine in Shantung is handling 52 tons daily,
a quantity in excess of its desipgned capacity. Tha turnover rate
of the eguipment of the Ya-shan Copper Mine has been ralsed to
more than 90 percent, and ore selection costs have been reduced
from 57 yuan to 20 yuan @er %)

Small Aluminum Plante. Though the construction of amall

aluminun plants héa heen stmrﬁéd less than one year ago, the

total size of these plants hgﬁ eveceded 30 vercent of the sun
total of the ﬁuﬁ total of aluminum development capacity wvlanned
far new con&truction in 1859 in the whole ogountry. AL the moment,
in ﬁhe whole country there are 17 small aluminum prants already
enpgaTed in production, aid asother 156 are undor construction.

ver since the Ministry of Metaliurgical Industry gonvened in

=

Cheneonow the nal onail sonference of 5&&Li alumenum plants, the
varions targets of these plants have igen greatly. In tus past,
smaki siaminum plants generally used current density of from 4,%00
te 5,000 amperes. ‘Sadmy there are a@v&n.smmll aluminum plants

usine current denaity of 5,000 amperes. In the past very few
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electrolytic troughs were operated, but today of such troughs
constructed, 83 percent are in operation. There has been a marked
rise in the quality of products meeting specifications, Furtner-
more, there has been a marked decling in power consunption,

salt fluoride consumption and production costs.

Small Lead and Zinc Plénts © In Kisngsil, Kwangtung;
Kﬁeichow, and Liaoning,.a.number of small ore selection plants
and smélting piants combining native. and modern'methpds have beén
thrown into ?roéuation. Tn Kreichow, with the acceleratsd
reform of small lead and zinc plants using native pbcducticn‘
methods, the output of lead from Janvary through Noverber, 1359,
showed an increase of 200 vercent over the total output of 1958.

In the fields of gold, tungsten, iin and mercufy'nroduction,
some small ore selection olants and smelting plants combining
native and modern wmedern methods arevundar construction, and

others are being planned.
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METHODS OF CALCULATING THE MAJOR TECHNICAL AND
ECONOMIC TARGETS OF OPEN-HEARTH FURNACE

-
/Fhe following is a full translation of an articie in
Yeh-chin Pao (Metaliurgicsl Journal)} Fe. 31, Feiping, 31 July

1959, pages 3539,/

1. Crea-Hearth Purnace Calendar Utilization Coefficient

Purine the calendar period of work, the average outnput of

steel (in tons) satisfying the required specific sations, for one

.
day/night, over an area of one square meter of the bottom {bed) -
of the open~hearth furnace. The caloulating dornnla is ’
One w-ngarth furnace calendar uiilization
cosfficient (ton/square metersday-night)
- sutout of steel satisfying specifications {tons)
area (£¢.m.) of botto; % no. of calendar working day/nigh %'s
2. Omen-hesrth Yarnscs Calendar Working Day/Hight's
mhis refers to the calendar period ¢overed by a report less
the time used for a general repair of a restoration nature; expressed
in s formula, it isq
Cren~hearth furnace calendar woriking day/nightts .
= no. of caieandar day/nignt's of tne whole period of rewort

— no. of day/night's during the perisd devoted to a general

repair for the restoration of the furnace.

100




3. Hepair of Open-hearth Furnace

(1) General Repair: The repkeemant of all the bricks of the

upper levels of the o en-hearth furnace, including also ﬁhe

fatal or partial replac munt of the bricks at the bottom of the
furnace and the sintering section at the bottomy the cleznsing

of the steel slags in the slag depository; the complete 9r‘péfm
tial repair of the walis, roof and channels of tue slag
depogitory; the replacegﬁnt»of the upper and lawer iron and steel
structures of the open-hearth furnacée and the strengthening of
the individual sections of the building; and the repair of
auxiliary equipment and control and surveying instruments.

(ii) Medium Renair: The repiacement of asl the bricks of the

upp@r levels of tne oven-hearth furnace, but not the bricks atb
the bottom f the furnaee and the sintering layer at t.e bobtomg
the rﬁphacemeﬂ% of the water supply eguipment and the arch beams
on the roof of the furnsce, and the partisl ;eplaCement of the
steel structure in the fromnt part of the furnace; the ¢leanszing
of the slag in the slac depository and the partial repair of the
walls of the depository and c¢hannels; thé replacement of the
bricks in the heat conservation room, and the partial rspair of
walls and roof of ﬁhe neat congervation room; and the répair of

machinery equipment connected with the operations of the furnace.

(iii) Small Repair: The complete or partial replacement of

the roof of the oven-hearth furnace; the complete or paritial
replacement of the front wall of the smelting room above the
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door-sill, the partial replacement of the roof of the furnacé
and the bricks of the stairway; the replacement or revair of
the grates in the water sunvly systenm, the removal of the
accunulated ash in the heat conservation room and the channels;
and the inspection %nd repair of the guxiliary machinery eqguiyp~
nent. |

(iv) Hesting Repailr: This includes tune digging and refilling

of cracks on the stalrway and on the roof of the furnace, the
revlacenent of the front aﬂd paclk walls and the water supnly
system; the soidering o{ the small arch beams and the cleansing
of the‘gas nipes and the accumulated ash in the heat conservation v
rocm and slag depository. To differenti&ﬁe it from a small

¢cold repair, a heating repailr must include the diggiﬁg and

refiiling of portions of the cracked wal}a and the carrying out

of revairs while the furnace ig uneated.

(v} The computztio of the revair time: Prom the suspension

of the gas supply to the completion of recairs and the neating

of the furnace, including the whole time siunce elapsed.

L, ¢alendar Operational Rate

This refers to the pwké&ntag@“oﬁ s the actual steel

refiping time duoriag 2 report period in relation to the -

cailendar working time of tue period, viaz:s
Calendar Operational rate (percent)

= ﬁstuaL steel refining time in period X lOO
calcndar working Limein per1od
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5. Actual Steel Refining Time

Phis refers to the entire calendar time of the periocd of a
revort less the time spent in cold revairs, hot revairs, and
the workiang of the furnace itself, that is to say, the time

used exclusively for the refining of steel.

6. MTise spent in working of furnace

Tuis inciudes: (i) time spent for the heating and repairing
of the bottom of tne furnasce sccording to pln or nob according
to plén; (ii) the excess portioh of the time spent in heating the
bottom of tne furnace after a heat of steel is produced, when
such time spent in neating exceeds the fixed time assiguned for
the task. The assigned time (guota) is not included because in
the decision of the ouota, it had already been included in the
time for reéairs to the furnace ¢ithin the time for refining.

The Lenqﬁh of the quotas aszigned for thé seating of thy furnace

is fixed by eacn plant itself.

7. . Furnsce working rate

7his refers to the percentage .f the time spent in the
qukimg of trne furnace itself in relation to tone calendar
working time; The formuin is:
Furnsce working rate (overcent)

= furnace w rikiug time durine rewort veriod o+ 449

—m——

ecarendar working time d rine revort period

. Cold repair rate

This refers to the percentage of the time gpend in cold
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repairs in relation to the calendar working time. The formuls is:

Clold revair rate (versent)

it @mrim& revord neriosd oL
e : CKLGD

time ¢ in ecid repad

calendar workine time during report period

The cold repzir time ineludes the entirs time spent in the
general repair, mediuvm repalr %mﬁ small repalr of the open-hearth
furnase. ¥ach coid repair period staris with tae suspension of
the trarsmission of gas intoe the furnsce, and ends with the
completion of the revair and the start of the feuding of naterials

for the first heat of steel.

9. Rate of geceptsd open-hearth steel

Thism refers to the persentae of gteel conformlog with apeci-
fications produced by the open-hearth furnace (inelindijp accepted

gteel inpots and accevpted liquid castl g steel, in relation to

the entire gross output (iacludi the eptire oubput of steel

ingote and liq id steel). Tae formnla is

Rate of acceosted ovpen-hearth steel {(percent)

= socepted sical output (sccapted i.gots + mcceoied Jlﬁﬂqux 1610
total output (aﬂLfﬁfhv outiut + rejects)

Iy
H
<3

“

10, Rate of acgewted steel dunrots of onen-hesrtilh

the percents-e of stesl dngote conforming

y botel sutout of ingots, Vis:

€

witn snecifications in relation t

Rate f accepted Qmemnh awt? steel ingois {mergent)
san

-n
=

“totel
£ 100

+ non scee. ted ingots)
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11.  Quven-hearth Steel Standards Promuleated by Ministry
of Metallurgieal Tadus:iry(in diapatch_serial.number

Yeh-Kang 128 of 1558)

Grading as Provided in "Chang" 4-5%

Bzinds Grade One Grade Two
Steel sulohur vhosvnorus sulphur phos»shorus sulnhur phospihorus
:};ﬁ;@ij‘{, € 0.060 < 0.070 £ 0.080 < 0.080 £0.120 <L 0,090

" Grade Three

A 4-T <0.055 €£0.050 €0.070 < 0.060 <£0.100 < 0.080
%\-fui"’]

Note: for contents of carbon, manganese and silica, and chysical

functions, see standard provisions promusgated by Ministry.

Average Steel output per heat

12.
The calculating formula is:
owen hearth steel output per heat {ton)
= total output of accented steel daring period
Total no. of neats of steel during period
1%. Average refining time per heat

mhe caleulating formule is:
open hearth refining time per neat (hours minutes)
actual steel refining time during period

total no. of heats of steel during period
the

-
=

To facilitate comparisons between different plants,
calculating unit of the average time for the refining

of one heat of steel is to be given in hours and minutes.
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1%, Consumption of raw materisls and fuel by open~hearth

Thig refere to the consumption volume of & certain

OE
material or fuel in the production of one ton of iccepted oven

‘nearth steel. The formula is:

3

open hearth sbeel unit consumntion of raw materials

total consumption of raw materials and fuel for outmut

o

output of accepted steel

15. Conzumption of metal materials by cven hesrth steel unit

Metal materiais include iron and steei materials, iron alioys

and iron aineral devnsits, as well as the amount of iron eontained
g ¥ v

in ferrvic -hosvhorus. Consumvtion of metal materizls by open

seartn steel unit refers to the amount of metal materials congumed

he

o+

i.r

roduetion of

et

one ton of sccepted open hearth steel. For

the ecalenlating formula, eonsult tne formula for open heartn steel

unit consumnption of rew materials and fuel.

2044 END
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