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Part I 

EVALUATION OF IRON AND STEEL MAKING  PROCESSES 

In this part of the paper,  the autho n the methodology uaed by 

Nacional Financiera,   S.A.,   the official industi elopment agency of Mexico, 

to evaluate different  iron and steel making processes,   in relatic.i to the avai¿ 

ability and price of several resources.    Evalustion of  this kind is of great in. 

terest to Mexico because the most important iron or© deposits are relatively far 

from the coking coal sources¡ and relatively near to hydroelectric power,  in one 

case, and ^   non-coking coal in another. 

Explained in a very few words,  the evaluation procedure consists of 

a)  determining physical inputs per unit of production corresponding to all the 

applicable processes;    b)  making the prices of those  inputs vary between minimum 

and maximum possible va Lues, and    c) finding out the  impact of those variations 

on the total cost of iron and steel.    From the very beginning of the inves- 

tigations, Nacional Financiera wmted to produce a work that would be useful 

not only to Mexico,  but universally.   For this reason,  the results were given 

as indexes,  instead of absolute cost figures,  and the prices of inputs were ex. 

pressed as maximum (plus sign) minimum (minus sign)   and medium (m)  prices,  ina. 

tead of using specific figures. 

By means of an electronic computer,  it was possible to introduce in the 

study all the possible combinations of iron ore reduction and steelmaklng pro- 

cesses, and all the probable combinations of price levels of the inputa. Annex I, 



2. 

attached  to  this  paper,   shows  relative cost3 for ¿ 332 of such combinations, 

corresponding to 76 combinations of siderurpical activities described on Table  1, 

and 57 combinations of  input prices.    They can be used not only to determine the 

relative advantages of one process  in relation to another,   in s ^articular price 

situation,  but to ascertain the sensitivity of steel costs to  input price vari- 

ation. 

The figures of Annex I were used for the preliminary selection of the 

possible manufacturing processes for the future Mexican iron and steel industry, 

in relation to all the  locptions which on first sight seemed to have some advan. 

tages as sites for the  plants.    Once thjs wa3 done,   the production costs were 

recalculated with more precision,  this timo using actual prices of the inputs. 

The use of the tables thus resulted in a considerable saving of time and effort 

inasmuch as the precise calculations were made only for a relatively small num- 

ber of alternative locations  and manufacturing processes. 

The hardest part of the process evaluation work was the deteim ination of 

input coefficients,    starting with  the production of sinter and coke and ending 

with the rolling of sections, flats and seamless pipe.    This work was done by 

Nacional Financiera in consultation with national and foreign experts,  and tak- 

ing advantage of published information,  which unfortunately is rather scanty*^ 

I/    Bookst    United Nations,  Problemas de la Industria Siderurgica y da Transfor- 
ms 1 Ór tifi fllerro v Acaro. Mexico 1957; United Nations,  Long Tera-T^nd« .nd 
Problems of the European Steel Industry. Geneva 1959; United Nations, Com- 

parison of St^i-M^Hn» Proflel?aes. New York,  1962; tf. Isard,  I. Schooler and 
T.   /ietorisz,  i"flnntr1*l Complex Analvaia.  John Wiley,  New York,   1962 

Periodical publications:    Metallurgist (translated from the Russian), New 
York;  Journal of the  Iron and Steel Ina ti tute.  London;  ?W)1 IMO Slflflfí» 
Düsseldorf;  Journal of Metala.   New York;  Revista La|i1 nfìflffltrlfift A* AiAmmraim. 
Santiago,  Chile. 



As it may be seen in Tables 2 to 6,  the coefficients were arranged so as 

to form column vectors,   which in turn were grouped together in matrices.    Each 

vector corresponds to one manufacturing activity  .    The minus  sign means  an in- 

put,  and the plus  sign means a product or by-product.    All the inputs are given 

as per unit of the main product.    The left side of the matrices consists of two 

parts*    the upper,  contains the linear inputs,  i.e.,  those who are directly 

proportional to the level of production; the lower part shows the non-linear 

inputs,  the behavior of which in relation to productive capacity can be represen 

ted by means of logarithmic equations,  formulated with the data glveir*. 

The linear inputs are in turn classified into exogenous and endogenous, 

depending on whether they originate in activities different from the iron and 

steel industr/,  or within f'ie   nidus try proper. 

2/    For the purposes of this type of work,  an "activity" is defined as the trans- 
formation of fixed proportions of inputs,  into fixed proportions of products 
and by-products.     It can be exDressed as a function of the principal input 
or the principal product.    A column vector is a matrix with only one column. 

2/   The equations relating investment and labor,  with productive capacity,  are 
the following» _. 

I / C     V 

n        /     n 

*n'  *o' *n»  *o» rePresen* tne investment and labor requirements which cor- 

respond to nroluctive capacity levels of CB and CQ respectively; <x and  ß 
are exponents which express the variation in investment and labor,    respec- 
tively, as a    result of capacity changes. 



The indirect cost input3 do not appear explicitly in the matrices. They 

have to be calculated by means of factors, as a function of investment, or labor, 

or both** 

U    The factors used in this 
work are the following» 

Supervision 
Maintenance 
Social security and welfare 
Administrative cost 
Depreciation 
Insurance 
Opportunity cost of capital 
Others 

Totals 

Labor cost Capital cost 
fati tor factor 

0.200 
0.100 0.030 
0.200 0.005 
0.150 0.006 

0.050 
0.010 
0.080 

0.550 0.010 

1.200 0.190 

These factors are related in the following equation,  expressed in any monetary 
unit: 

'i    = 
1.20 CL • 0.19 I 

In which, C,  is the indirect unit cost; C^ is the annual labor cost;  I is the 

investment and T is the yearly productive capacity,  in metric tons.    For the 
purposes of the Mexican study,   the price of labor was estimated at 0.60 dollars 
per man-hour. 
The refractory expense was estimated as follows,  in dollars per ton of pig iron, 
or steel. 

Reduction, 

Blast furnace 0.75 
Electric furnace 0.80 
Electric furnace with 

pre-reduction 0.80 

Sl^eç^-mjajtutf 

Open hearth 4.48 
Converter 0.88 
Electric furnaces 

with scrap 1.12 
with sponge iron 1.28 
with pig iron 1.68 
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In order to calculate costs in an expedient manner, it is preferable to 

"integrate" the coefficients of the series of activities that form a total manu 

facturing process. When this is done, the process can be expressed by a single 

vector, in terms of exogenous inputs, only. An example of the integration pro- 

5/ 
cedure is shown on Table 7 . 

Although this paper deals only with the methodological aspects of the 

subject, it is important to state some of the assumptions made regarding the 

nature of the exogenous inputs. The figures are based mainly on Mexican data; 

they reflect average characteristics of the resources. Thus, iron ore is sup- 

posed to have 60 per cent iron. Although sulphur, phosphorous and silica are 

not recorded in the matrices, they were taken into account implicitly in the 

calculations. The nsh content of coke is about 20 per cent. The manganese con, 

tent of the manganese ore is 35 per cent, and the heating value of natural gas 

and fuel oil were taken as 900 000 kilocalories per hundred cubic meters, and 

one million kilocalories per hundred liters, respectively. Other assumptions 

may be seen in the parenthetical figures on the tables. 

¿/ The calculation mechanism is as follows»  If *N* tons of pig iron (besides 
many other inputs) are required to produce a ton of steel, BN" has to be 
multiplied by all the coefficients pertaining to the pig iron activity. The 
coefficient "M*, expressing the sinter necessary for pig iron will have to 
be multiplied by the coefficient corresponding to :he iron ore which goes 
into the making of sinter, in order to obtain the coefficient expressing 
the amount of iron ore which in the form of pig i von is necessary for one 
ton of steel. The coefficient indicating the iron ore introduced directly 
to the steel-making furnace will have to be added to the coefficient thus 
calculated. 



Investment includes construction,  basic and auxiliary equipment,  ser- 

vice equipment,  shops,  spare parts,  engineering,   erection and offices. 

We think it is pertinent to say that a determination of physical input 

coefficients for several industries is a task that one Institution alone cannot 

do properly,   if the coefficients are to be kept constantly up to date.    This 

meeting provides a good opportunity for organizing cooperative work of this 

kind among institutions whose job is to evaluate projects and to program the 

development of the industry. 

Besides their use in process evaluation the input-output coefficiente 

were employed as tools for the projection of the future needs for raw materials 

and productive capacity of the industry.    This was done by means of physical 

input-output tables or matricesf  which not only reflect the demand for the dif- 

ferent materials,   intermediate products,  fuel and electric power, but express 

the interrelationships among different sectors of the Industry,  and even with 

other industries which either supply materials to siderurgy,    or use iron and 

steel products as raw materials. 

The fact that the matrices represent conditions of equilibrium between 

inputs and products,  considering return scrap and non-recoverable waste;  and 

between production and consumption,  considering imports and exports, helps 

keep under a sort of accounting control the estimates that usually have to 

complement scarce statistical data. 



7. 

Imports and exports of aiderurgical materials or products are of little 

importance in the case of Mexico.    For this reason,  they are taken into account 

onlj in the balnnce,  at the bottom of the matrices.    For countries with consid- 

erable foreign trade in this respect,  each of the  input and product lines of 

the matrix can be trebled,   to show production,  imports and exports. 

Table  8 shows the basic matrix for the Mexican iron and steel industry 

in I963,  and Table 9 is the projected matrix for 1975.    The latter is based on 

the input coefficients of tables 2 to 6, but it is just an illustration made 

specially for this paper,  inasmuch as the decisions on locations and processes 

for the future Mexican iron and steel industry have not been yet made. 

It will be of interest for this audience to know that in its industrial 

programming»  Nacional Financiera is  trying to use physical input-output matrices 

for moat of the industries.    By means of price tables,  and the inclusion of mon- 

etary inputs which are not expressed in the coefficient matrices,  the Input-ou^t 

put tables are transformed from physical into monetary units,  in order to be 

able to interrelate tables belonging to different industries, and to interrelate 

industry with other sectors, by means of the general input-output matrix for the 

Mexican economy, which is being prepared as a joint effort of the ministries of 

Finance and of the Presidency of the Republic,  the Bank of Mexico,   and Nacional 

Financier«. 



Part II 

SITE EVALUATION 

Once one or more process combinations are selected by the procedure 

explained earlier in this paper, the more accurate calculations of steel in- 

got costs for different sites ond several manufacturing processes wa3 made by 

means of two sets of figures. For one of the sets, the transportation of iron 

ore and coal was computed with the actual freight rates of the Mexican rail- 

road system. The results obtained this way express the worth of the site from 

the point of view of private enterprise. The other set of figures was based 

on freight rates adjusted so as to reflect "shadow prices'* or "accounting 

prices'1 for transport, which represent what the Nation actually spends in fuel, 

labor, materials and depreciation, when transporting a load from one place to 

another of her territory. Although shadow prices were used only for transport, 

it may be said that the results arrived at by using them reflect the worth of 

the site ?rom the point of view of national interest. The results obtained by 

employing virtual prices reflect better the interest of private enterprise. 

The reason for using shadow prices is that in Mexico actual freight rates 

do not reflect the national expenditure. The general average of what the rail- 

roads collect is less than the cost of transport, and, as far as siderurgy is 

concerned, the ates for transport of minerals are too low and those for fin- 

ished products too high, in relation to the actual cost of moving those mate- 

rials. Graph 1 shows the differences between actutil and shadow freight rates 

for Mexico. 



Due to the fact that total costs or prices of minerals, coke, etc., 

aa influenced by the present freight rates, cannot be called actual, because 

in most cases the buying or selling of them is not yet established, it was 

decided to name them "virtual" costs or prices, in order to avoid confusing 

them with those handled by the existing iron and steel companies, which would 

be truly "actual". 

When estimating costs, no attempt was made to get close to the figures 

actually recorded by the existing mills. The objective was rather to arrive 

at a set of figures calculated all with the same criterium, since in a study 

of this sort what matters most are the relative values, not the absolute ores. 

Furthermore, actual costs are generally distorted by factors which do not 

belong to the realm of the economics of the industry. 

Table 10 illustrates the relative costa of steel ingots in some pre- 

selected locations, as computed for what resulted to be the most suitable 

manufacturing processes.  It is interesting to point out that, as the dis- 

tance between the site and the iron ore deposits increases, the costs dif- 

ferences computed with shadow prices of the inputs tend to be more signif- 

icant than those obtained by using virtual prices. The location of other 

factors of production, such as coal, coke, limestone and electric power do 

not seem to matter very much in this respect. 

Manufacturing costs are not, of course, the end of the s^ory. Finished 

products will have to be transported to the steel users, which are not concen 

trated in one point but widely distributed, according to a particular 
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geographical structure of the market. From the national point of view, the 

best site is *hat which would minimize the total national cost of producing 

and distributing steel from all the plants -the projected new one and the 

existing ones- to a market defined by its given geographical structure. The 

problem was thus one of classical transportation linear programming, and it 

was solved with the aid of a Control Data 170-A computer, in approximately 

four hours of computing time. 

The calculations of minimum cost were referred to a distant date  because 

a large steel project started now will not be in normal production before five 

to seven years.    As it was not possible to forecast with accuracy the future 

geographical structure of tv e market,  it became necessary to play with several 

hypotheses of structures,  as indicated in Table 11.    The conclusion in this 

respect,  as may be seen in Table 12,  is that although the geographical dis- 

tribution of    he market  is an important locational factor,  significant but 

reasonable changes  in this respect do not alter sensibly the results of the 

minimization of the total national cost of producing and distributing steel 

for a given location.    Furthermore,   in general,  relative differences in total 

virtual costs are not very significant, but absolute differences in monetary 

terms are quire relevant.     In the case of total shadow costs,  differences are 

important in both,  relative and absolute terms. 
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Table 1 

List of the 67 steel mill activities  Included in this  study 

Activity 
number 

1. Sinter processes: 

1.1 Washed coal and natural gas 
1.2 Small scale plants 
1.3 Washed coal and fuel oil 
1.4. Coke breeze and fuel oil 
1.5 Coke breeze and natural gas 
1.6 Iron ore fines, coke breeze and fuel oil 

2. Poke 

2.1 Normal coke production vector 

3. Pie iron 

a) Blast furnace! 
3.1 100J6 sinter; natural gas acting as fuel and as reducing agent 
3.2 100* sinter; fuel oil 
3.3 100$ sinter; without using hydrocarbons 
3.U 50$ sinter and 50$ iron ore; natural gas 
3.5 50$ sinter and 50% iror. ore; fuel oil 
3.6 50$ sinter and 50$ iron ore; without hydrocarbons 
3.7 100$ iron ore; natural gas 
3.8 100$ iron ore; fuel oil 
3.9 100$ iron ore 

b) Electric furnace; 
3.10 100$ sinter;   coke and coke breeze 
3.11 100$ sinter;   anthracite 
3.12 50$ sinter and 50 iron ore;  coke and coke breeze 
3.13 50$ sinter and 50 iron ore;  anthracite 
3.H 100$ iron ore;  coke and coke breeze 
3.15 100$ iron ore;   anthracite 

c) Elactric furnace with pre-reductlont 
3.16 100$ iron ore;  coke 
3.17 100$ iron ore;   anthracite 

i^^B 



i'able   '     (continuation) 

d) ^ponre iront 
3.18 100$ sinter 
3.19 50$ sinter and 50$ iron ore 
3.20 100$ iron ore 

4. Steel ingota 

a) Open heart (Siemens Martin)  furnaosi 
4.1 65% pig iron and 35% scrap; with iron ore 
4.2 65$ pig iron and 35$ scrap; oxygen 
4.3 60$ pig iron and 40$ scrap; oxygen 

b) Converters : 
4.4 Linz-Donavitz (L-D) 
4.5 Kaldo 

c) Electric   fnm^j); 
4.6 Sponge iron and iron ore 
4.7 Sponpe iron;  oxygen 
4.8 Screp and iron ore 
4.9 Scrf.p; oxygen 
4.10 Pig iron and scrap;  oxygen 

5. Cjuyjtfä 

5.1 Ingot moulds (normal vector) 
5.2 Other products (average inputs) 
5.3 Steel castings (average inputs) 

6. Flats 

a) Slabs.: 
6.1 Blooming mill 
6.2 Continuous casting mill 

b) Hot rolled product«i 
6.3 Strip; Steckel, or reversing mill 
6.4 Strip; semicontinuous mill 
6.5 Strip; continuous mill 
6.6 Sheets over 3 mm thickness 
6.7 Sheets under 3 mm thickness 

c) OoM rolled producta I 
6.8 Strip; semicontinuous mill 
6.9 Strip; continuous mill 
6.10 Sheets 



Table 1 (continuation) 

d)  Tlnplate: 
6.11 Immersion process 
6.12 Electrolytic process 

7. Rolled actions 

7.1 Blooms; blooming mill 
7.2 Blooms; continuous casting mill 
7.3 Billet; reversing mill 
7.4 Billet; continuous mill 
7.5 Heavy weight sections;  semicontinuous mill; height over 76 na 
7*6 Heavy weight sections; continuous mill;  height over 76 OH 

7.7 Rails;   semicontinuous mill 
7.8 Rails;  continuous mill 
7.9 Medium weight sections; semicontinuous mill; height over 38 ram 
7*10 Medium weight sections; continuous mill;  height over 38 am 
7*. 11 Light we lent sections; semicontinuous mill; height under 38 "» 
7* 12 Light weight section«; continuous mill;  height under 38 on 
7.j3 Wire;  semicontinuous mill 
7.14 Wire;   continuous mill 

8. framlp** nineR 

8.1 Seamless pipes; pilger  rolling mill 
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Table 10 

Production cost irvW«« "c ^teel JngotB with virtual and shadow 

prices, for different locations. 

(Lowest value - (100) 

Plant 
sitas dost index Ranking Cost index Ranking 

1 112 12 111 4 

2 113 11 113 7 

3 106 6 109 3 

U 107 8 111 5 

6 108 9 119 11 

7 105 A 121 13 

8 103 2 120 12 

9 100 1 100 1 

10 105 5 112 6 

11 107 7 117 9 

12a 119 13 120 11 

12b 104 3 105 2 



Table 11 

Hypotheses of geographical distribution of the market for 

non-flat rolled steel products 

(percentages of total market) 

^\ftrpot* 

Market^ 

îeses 
1 

51.0 

2 3 4 5 6 7 8 

A 60.0 40.0 45.0 54.0 45.3 45.0 40.0 

B 4.0 3.3 4.9 3.5 4.2 3.6 4.0 4.0 

C 5.0 4.1 6.1 4.4 5.3 4.4 5.0 5.0 

D 8.0 6.5 9.8 7.1 8.5 7.1 8.0 8.0 

S 15.0 12.2 18.4 25.0 10.0 13.4 15.0 20.0 

F 5.0 4.1 6.1 4.4 5.3 4.4 5.0 5.0 

G 10.0 8.2 12.3 8.8 10.6 20.0 16.0 16.0 

H 2.0 1.6 2.4 1.8 2.1 1.8 2.0 2.0 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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Annex I 

Relatlye ateej, coatg.   accprdln£  to manufacturing  oroceaflea and inmit nr^9nn 
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c/5 

Siemens Martin  (60-4-0)  vrith oxygen 

Blast      furnace Electric furnace KtF.P.B, 

100* 3 50* 3 L00* M JM ? S 5Q* S 100* M lpo *è- G T   F - G F '   - G1 F - wc A WC A WC A 

H «« (V » "5 1 2 3 4 5 6 7 8 9 10 11 12 1,3 H 15 16 17 

Oa • 4 4 4 -f •    • 4 86 89 91 84 87 89 81 83 85 97 91 93 88 91 86 76 76 

Ob m m m m m m m D 70 72 74 68 70 72 65 67 68 77 71 74 69 73 67 60 60 

Oc 56 57 59 54 56 57 52 53 54 59 53 ¿L 52 iL 50 45 46 

la m m m 63 64 67 61 Jâ. 65 5? 60 62 65 59 62 57 61 55 50 51 

lb m m m ID m 63 65 66 61 63 64 59 60 61 71 65 68 fl 68 9 54 55 

le _ _ _ • • • • • 73 75 76 71 73 74 68 69 70 M. 79 82 78 81 76 iL 67 

2* • — - E m — - — 60 61 63 58 60 61 56 57 58 67 62 65 61 64 59 51 52 

2b • • • _ _ m m m 66 68 70 64 66 68 61 63 65 68 63 65 60 64 59 iL 54 
2c - • • — — • • • 78 81 83 76 79 81 73 76 77 89 83 86 81 83 78 69 69 

3a • _ — — — m m — 60 62 63 58 60 61 56 57 58 63 57 60 56 60 54 iL 50 

3b _ • m m m _ _ m 65 67 70 64 66 68 61 63 64 72 67 70 65 68 63 56 56 

3c - • • • 4 - - 4 78 80 83 76 78 81 73 75 77 88 83 86 80 83 78 68 69 

4a m m 63 64 66 61 63 64 59 60 61 66 60 63 59 62 57 51 52 
4b m m m m m m 63 65 67 61 63 6* 59 60 62 70 65 67 63 66 6J. iL 54 
4c • • • • • • 70 72 74 68 70 72 6Í> 67 69 80 74 77 72 75 70 60 60 

5a • • 4 69 71 74 68 70 73 65 67 69 71 65 67 62 66 60 iL 5* 

5b • • t* m m m m m 76 79 81 74 77 7? 7? 74 76 *L\ 77 80 74 76 72 iL 6? 

î>c m m m • • 4 • 4 80 82 84 77 80 81 75 77 78 91 8? 88 8? _86_ 81 JEL 71 
6a • • • H 65 67 62 64 65 5? 61 62 75 70 73 69 72 67 iL 58 

6b 4 m m • • m m m 74 76 78 72 74 76 69 71 72 84 79 82 77 80 75 65 66 

6c m • • m m • • 4 82 85 87 80 83 85 75 79 81 93 87 90 84 87 82 72 7* 

7a • • + 64 66 67 63 65 65 60 62 62 67 61 64 60 64 58 53 54 

7b • m m 
 1 

m m • 4 

- 

74 76 78 72 
h-75 76 6? 71 72 81 75 78 73 77 71 iL H 

7c m • • • • m m 4 82 85 87 80 8? 85 77 JZL 81 _2L 87 _2L 84 87 82 72 V 
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Ji fìTiens t-la rt : i,  (»'  --¿' ')   v/i th oxypen 

H   i   H   :•,   t,       i'  u r  r.   M   -   e Electric   furnace ü. F. i' .i'. 

ÎOOÎ? s 5o£ 3 loe;', M îoctë 3 j 50/? 3 i îoo;,? M 10C# M 
G F - a P - G F WC      A   !   WC    A     WC A A WC 

S •X TT. ( 1 1 2 3 L 5 A 7 P, o 
1                i 

10      11,   12 13 M 15 16 17 

8a + • 72 IL 76 71 72 IL 68 69 70 75 70 72 68 72 67 61 62 

8b •f m m m m m m • 80 82 84 78 80 80 75 77 78 87    B] 34 79 82 77 i2_ 70 

8c m + •f •f •f • •+ m 76 79 81 IL 77 79 7] IL 75 87 31 84 78 81 76 67 67 

9a m + + 66 68 71 65 67 69 62 64 65 69 63 65 60 64 59 54 55 

9b _ + •f m m m m m 69 71 IL 67 70 72 64 66 68 75 70 72 67 70 65 58 58 

9c — m m • + + • • 76 78 80 IL 76 78 71 73 IL 87 81 84 80 82 77 67 68 

10a m - - • • - - - 66 68 70 65 67 68 62 63 64 69 64 66 62 66 61 55 56 

10b - m m 4 + m m m 66 68 70 64 67 68 62 63 65 77 72 74 70 72 68 58 58 

10c - • • m m + + • 78 81 83 76 79 81 IL 76 78 85 80 82 77 80 75 67 67 

11a m - - - - • • - 60 63 63 59 61 62 56 58 58 63 57 60 56 60 55 49 50 

lib _ m m m m • + m 66 68 70 a 67 68 62 64 65 73 68 71 66 69 64 56 57 

lie - + • • + m m • 78 81 83 76 79 81 73 75 77 89 83 86 81 83 78 69 69 

12a m • 69 70 72 67 69 70 65 66 67 72 66 69 65 68 63 57 59 

12b m m m m m m • 72 74 76 70 72 IL 68 69 71 79 74 76 72 75 70 62 63 

12c + • •» + + • m 73 75 77 71 73 75 68 70 72 83 77 80 75 77 73 63 63 

13a • m m 65 68 70 64 66 69 61 63 66 67 61 63 53 62 56 5- 52 

13b • m m m m m 71 72 IL 69 71 72 66 67 68 78 73 76 72 75 70 61 62 

13 c m • • • + • 77 79 80 75 77 77 72 73 74 83 83 86 82 85 80 69 70 

Ha • m m 64 65 67 62 63 65 59 60 62 71 66 69 65 68 63 55 56 

H* • m m _ _ m m m 73 76 77 71 n 75 69 70 72 77 70 72 67 72 66 61 61 

He m + • • + • 82 85 87 80 83 35 77 79 81 85 78 80 75 79 73 68 68 

15 a • m m 60 61 63 58 60 61 56 57 58 71 66 69 65 68 63 53 54 

151 • m m m m m 73 75 77 71 73 75 68 70 72 81 75 77 73 76 71 63 63 

15c m • + + + - - • 82 84 87 79 82 84 77 78 81 92 87 89 81 87 82 72 72 



Part A - page 3 
P
r
i
c
e
 

c
o
m
b
i
n
a
t
i
o
n
 

H 
a) 

X 

a! 

S 
TS 
0) 
£. 
to 
a) 

:* 

-p 
•rH 
O 
cC 
»H 

•P 
C 
< 

c a) 

1 

•H 
O 

•H 
u 
p 
o 

M 

rH 
•H 
O 
•H 

Cr-, 

m 
«J 

rH 
crj 

•p 
cd 

2: 

a 
ai u o 

Siemens Martin (AO-40)   with oxypen 

Blast      furnace Electric furnace E.F.P.R. 

100$ s 50$ 3 100$ M 100$ S 50$ S 100$ M 100$ M 
G F - G |   F — G F _ WC A WC A VC A A  ¡X 

S «s fc< a 1 2 3 4 5 6 7 8 9 10 11 12 !? U 15 16 17 

16a •¥ m 66 68 70 65 66 68 62 63 64 69 64 66 62 66 61 55 56 

16b • m m m ni m m — 71 73 75 69 71 73 66 68 69 78 72 75 70 73 68 60 61 

16c m •¥ • • • • • — 73 76 78 71 74 76 68 71 72 84 78 81 75 78 73 64 63 

17* m 60 61 63 58 60 61 56H 57 58 63 57 60 56 59 H 49 50 

17b — m m m m m m m 66 68 70 64 66 68 62 63 65 73 68 70 66 69 64 56 57 

17c - • • • • • • • 79 81 83 76 79 81 n 76 78 89 83 86 81 83 79 69 69 

18a • 63 65 67 62 63 65 59 60 61 66 61 63 59 63 58 SL 53 

18b • m m m m m m m 74 76 78 72 74 76 JL 71 72 81 75 78 73 76 71 i2_ 64 
18c m • • • • • • • 82 85 87 80 83 85 77 80 81 93 87 -2L 84 87 82 73 73 

• 

1 
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Relative steel costa,  according to manufacturing processes and input prices 
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b      „                                       Siemens Martin ('5-35)   with oxypen 

H  __,   ti 
HT¡H                  Blast      furnace 
u ° « 

Electric furnace E.F.P.R. 
+J        H   u_ —F- 

Hiß       1005É S 503 S 100'/o M 10OS 3 10% S 100$ M 100* M 
W £ X  rô      Q        F         _ G      F     - G     F      - UÍ?     k TIC A vrc A A wu 

S < fco        ig 19 20 21 22 23 3L 2? 26 27    28 a.. 3,0 2L. 3,2 ¿L. ?4 

Oa • • • • • • + •    88 91 94 86 89 91 82 8? 87 100 % 96 89 21 87 77 77 

Ob m m m m m m m m    71 74 76 69 71 73 66 68 70 79 73 75 70 73 68 60 60 

 56 ?8 60 X J6 S8 JL 5? H -22-, 5? 56 a -2L 4? 44 
50  u 66 69 62 64 66 59 61 63 67 60 63 en 61 55 50 

lb m B m m m    63 65 67 61 63 64 58 60 61 72 66 69 64 67 62 53 54 

le • •   •  • •    73 75 76 70 73 74 68 69 70 86 80 83 78 81 76 65 65 

2a  m - - m D 61 63 U 59 60 62 56 57 59 69 63 66 61 65 59 51 52 

2b -   m m - - m m m    66 69 71 64 67 69 61 63 65 69 63 65 59 64 58 52 53 

2c -  • • - - • • •    79 82 a* 76 80 82 73 76 78 82 84 87 80 84 78 68 68 

3a m  -am-    61 63 65 59 a 62 56 58 59 64 58 61 56 60 54 49 49 

3b -  m m m 

  
m - - a    66 

  
68 71 64 66 68 61 62 65 74 68 71 65 68 63 55 55 

3c - • • • • - -   •   78 81 84 76 78 82 73 75 78 90 84 87 80 83 78 68 68 

65 67 a 63 65 59 60 62 67 61 63 58 62 57 51 52 

¿b - m m m m m m -     64 66 68 61 64 66 59 60 63 72 66 68 62 66 60 52 52 

4c - * • • • • • -    71 74 76 68 71 73 65 67 70 82 76 79 72 75 70 60 59 

 71 IL 77 69 72 75 67 68 72 74 67 69 62 67 61 56 56 

5b • • • m m m m m    79 81 84 76 79 82 73 75 78 86 80 82 75 79 73 66 65 

5c m m m • • • •  •     81 83 85 78 81 83 75 77 79 93 87 90 84 87 82 71 71 

6a • - - • • 66 67 69 63 65 67 61 62 63 78 72 75 70 73 68 57 58 

6b •   mm* • m m m    76 78 80 73 76 78 70 72 74 88 82 84 78 82 76 66 66 

6c m • * m m  • • •     % 87 39 81 84 86 78 80 83 93 89 90 85 88 83 73 72 

7a • - _ • •   -    66 68 69 64 66 67 61 63 64 69 63 65 60 65 59 53 54 

7b • m m m m • • m     76 79 8C 73 76 78 70 72 74 84 78 80 74 78 72 64 64 

7cm   • • • •  mm*     83 8Í >    8S >   81 84 ,   8Í >   72 !   8C )    83 95 89 91 85 88 83 73 72 
. 
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3i"-nens Martin ('5-^5)   with oxygen 

3  1  a  3   t      furnace Electric furnace S.F.P.R. 

100"  3 5o;, 3 iro; ii lOOfi 5 50,o 3 100" M 100^ M 
G F — G ?      - X A ÍÍC Â vJC A A LJÜ 

y <C r^ CT IB 19 ¿0 21 .'2 23 24 25 ?'•• 27 28 i2_ 30 31 Ì2 JL. ¿L. 

8a • • IL 76 78 72 7? 75 69 70 72 77 71 73 68 73 67 61 62 

8b • m m m m m m •• 81 SA 86 79 81 33 76 78 80 89 83 86 80 84 78 70 70 

8c m • • • • •¥ • m 73 81 83 75 78 81 72 75 77 90 V 86 7? JL 77 67 «7 
9a m • • 67 69 73 65 70 62 64 67 69 63 64 61 62 56 54 52 

9b _ • • m m m m m 69 72 75 67 73 64 67 69 77 71 73 67 70 64 57 57 

9c _ m m • •• • • • 76 79 81 74 76 73 71 73 75 88 82 85 79 83 77 67 67 

10a D - - • • - - - 68 70 72 66 68 69 63 64 66 71 65 67 63 67 61 55 56 

10b D m • • m m m 67 69 71 64 67 69 62 63 65 78 73 76 70 73 67 57 57 

10c _ • • m m • • •f 79 82 85 77 80 82 IL 76 78 87 81 83 76 80 n 66 66 

11a m _ _ _ _ • • — 62 64 65 59 62 63 57 58 59 65 58 61 56 60 % 49 49 

lib _ m m m m • • m 67 69 71 U 67 60 62 64 66 75 69 71 65 69 63 55 56 

lie — • • • • m m • 79 82 85 76 79 82 73 76 78 91 85 87 81 84 78 68 68 

12a m • 69 71 73 67 69 71 65 66 68 73 67 e 64 68 62 57 58 

12b m m m m m m • 72 75 77 70 73 1e: (1 69 71 80 74 77 71 75 69 61 61 

12c • • • • • • m 74 76 79 71 IL 76 68 70 73 85 79 81 75 78 73 63 62 

13a • m m 67 69 73 65 67 70 62 64 67 69 63 U 58 62 56 52 52 

13b • m m m m m 72 74 76 70 72 7? 67 68 70 31 75 78 73 76 71 62 62 

13c 

Ha 

m •• • • •» • 78 80 81 75 77 7? 72 73 IL 90 84 87 82 86 80 69 70 

• m m 65 67 69 63 65 67 60 61 63 IL 68 71 66 69 64 55 56 

Hb • m m _ _ m m m 75 78 80 73 75 77 70 72 IL 79 72 IL 68 73 66 61 61 

He m • • • • • SA 87 89 81 34 86 78 80 83 86 79 31 IL 79 73 68 68 

15a • m m a 63 65 59 61 62 56 57 59 73 68 71 66 69 63 53 54 

15b • m m m m m 75 77 80 72 75 77 70 71 IL 83 77 79 IL 77 72 63 64 

15c m • • + ••• - - • 8? 85 89 80 83 «6 77 79 32 95 87 91 85 88 82 72 72 
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Siemens Martin (65-35)  with oxygen 

Blast      furnace Electric furnace E.F.p.R. 

100* s 5056 S 10056 V 10056 S 50$ S 100* M 10056 M 

II* G F — G F — G F _ WC" A wc À tà A 1 V« 

P •< Ce o 18 19 20 21 22 23 24 25 26 27 28 29 30 il ¥• _23 .u 
16« • • 68 70 72 66 68 69 63 64 66 71 65 67 63 67 61 55 56 

16b • m • m B m • _ 73 75 77 70 73 75 67 69 71 81 n 77 71 75 69 61 61 

16c • • • • • • • - 75 78 81 72 75 78 69 72 74 87 80 83 76 80 74 64 64 

17* 61 62 64 58 60 62 56 57 59 64 58 60 55 60 54 48 49 

17b • • m 66 69 71 64 67 69 61 63 65 75 69 71 65 69 63 55 55 

17c - • • • • • • • 79 82 85 77 80 82 74 76 79 91 85 87 ä 84 78 69 68 

18a • 65 67 69 63 65 66 60 61 63 69 62 65 60 64 58 52 53 

18b B • 76 78 80 73 76 78 70 72 74 84 77 80 74 78 72 64 64 

18c • • • • • • • • 84 87 89 81 84 87 78 80 83 95 89 92 85 88 83 73 73 
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L-J      C x v r e n      converter 

3 1 a  G t       furnace i£lectrie  furnace S.F.P.K. 

100-? 3 5r ."' 3 100 '/,    M 1002 s 5o£ S 100$ M ÍOOJÍH 

G      ?      - G      F     - G      F      - WC    A WC    A X    A A      WC 

JJ •-í fc ci 
h 35 36 37 30 ?? 40 41 

fr 4? M-. ¿L 46 ¡47 i2- 4? ¿2 Jl 

0a •f ••• • + • • • • 81 84 87 79 82 85 76 73 81 94 88 29_ 84 88 82 2L. 71 

0b m m m m m m m m 66 68 71 64 66 69 61 63 65 75 69 72 66 69 64 55 55 

Oc 52 H 56 50 52 54 LU 49 51 56 50 53 48 52 46 40 a 
la m D m 60 62 65 58 61 63 56 57 60 63 57 59 54 58 52 47 47 

lb m B a m • 58 60 61 56 58 59 53 54 56 68 62 65 60 63 58 49 49 

le • • • • • 66 67 69 63 65 66 60 61 63 80 74 77 72 75 70 58 59 

2a B • ffl 57 58 61 55 57 59 52 53 55 66 61 64 59 62 57 48 49 

2b m m • m m a 63 66 59 62 64 56 58 60 65 58 61 55 59 53 48 48 

2c • • • • • 72 75 78 70 73 75 67 69 72 85 79 81 75 78 73 62 62 

3a m . . • m 57 59 60 55 57 58 52 54 55 61 54 57 52 56 51 45 45 

3b m m m m . m 61 63 66 59 61 64 56 5« 61 70 65 67 61 65 60 51 51 

3c • • • • • 72 74 78 70 72 76 67 68 72 85 79 82 75 78 73 62 62 

4« m m 59 60 62 57 58 60 54 55 57 62 56 59 54 58 52 47 47 

4b m m m m m m 60 62 H 58 60 62 Ji 56 59 69 63 65 60 63 58 49 49 

56 4 c • • • • • • 67 7° 72 65 67 70 61 ¿4 66 80 74 76 70 73 68 JL 
5 a • • • 68 70 74 66 69 72 J2. 65 69 71 64 66 59 64 58 53 53 

5b • • • m m m ai m 74 77 80 72 75 77 ja 71 74 82 76 78 71 76 70 62 61 

5c m m m • • 4 • • 74 76 78 71 74 76 68 70 72 87 81 84 78 81 76 65 65 

6a • • • 62 63 65 60 61 63 -55 58 60 75 70 73 68 71 66 54 55 

6b • m m • • m m m 71 73 75 69 71 73 65 67 69 34 78 81 75 78 73 62 62 

6c m • • m m • • • 77 80 82 75 77 80 71 73 76 90 84 86 79 83 78 66 66 

7a •• _ . _ • • 62 63 65 60 62 63 57 58 59 65 59 61 56 61 55 49 50 

7b • m m m m • • m 71 73 75 69 71 73 J£ 67 69 80 73 76 70 JL *? JB. 60 

7c m • •• • • m m ••• 77 79 83 74 77 80 71 73 76 90 84 86 79 83 78 67 66 
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L-D      Oxypen      converter 

3 1 a s t       furnace Slectric  furnace B.?.P..t. 

ioni 3 5o;í   3 100';' M 100? s 50?, 5 inojM 10^ M 
G      ?      - G      F     - G      F      - WC      A WC    A WC    A A    WC 

2 •J: r-- O 35 36 37 33 39 40 u 42 43 u 45 46 47 4? 49 50 51 

8a 4 4 67 68 70 65 67 68 62 63 65 71 64 67 62 67 61 55 55 

8b • m m m m m m • 74 77 79 72 75 77 69 71 73 83 77 80 74 73 72 63 63 

8c P". 4 4 • • • • m 73 76 7? 71 74 76 68 70 V 86 GO 32 76 79 74 J>L 6? 
9a m • • 63 66 69 62 64 63 59 61 64 66 60 62 58 59 54 51 49 

9b — • • m m m m m 65 67 70 63 66 69 60 62 65 73 67 69 63 66 61 52 53 

°c - m n • 4 4 4 4 69 71 74 67 60 71 64 (5 60 r»-i 77 n0 74 77 72 60 60 

r- n - — 4 • - - - 63 65 67 61 63 65 53 59 61 67 61 63 53 63 57 51 52 

10b - m m 4 • m m m 62 64 66 60 62 64 57 58 61 75 69 72 66 69 64 53 53 

10c - • • IP m • 4 4 72 75 78 70 73 75 67 6° 72 81 75 77 70 74 69 60 60 

12 a m - — - - • 4 - 57 59 60 56 57 53 52 54 55 61 54 57 52 56 51 45 45 

11b — m ir. m ir • 4 m 62 64, 66. 60 62 64 57 59 61 70 65 67 61 65 60 51 51 

11c 

12a 

- • 4 • • m m • 72 75 78 70 73 76 67 69 72 35 79 32 75 78 73 62 62 

m • 62 64 66 60 62 64 r 1» 59 61 66 6n 63 53 62 56 50 51 

12b m m m m m m 4 65 67 70 63 66 60 60 62 a 74 68 71 65 69 63 55 55 

12c • • • • • • m 69 71 ?4 67 69 72 -Ê2. 65 63 81 75 78 71 75 6? J2. 58 

r-o • m m 63 66 69 62 64 63 59 61 U 66 60 62 55 59 54 49 49 

33b • . m m m m m 67 69 71 65 67 68 62 63 64 77 71 73 69 73 67 57 58 

13c Œ • • • • 4 70 72 73 68 70 71 64 66 67 84 79 SI 77 30 75 62 63 

lAc • m m 62 61 65 60 61 63 -22 58 60 71 65 68 63 67 61 52 53 

Ub • m m m m m 70 73 75 68 71 73 65 67 69 74 67 69 63 68 62 56 56 

14c m • • • • • 76 79 82 74 77 80 71 73 76 80 73 74 68 73 a 61 61 

15a m m m 57 59 61 55 57 59 _5i 53 56 70 65 69 64 66 a 50 51 

15b • m m ir m _ _ m 70 72 75 68 70 73 65 66 69 80 73 76 70 74 69 59 60 

15c T, • • • 4 - - 4 77 79 82 74 77 80 71 73 76 90 34 86 79 33 78 67 66 



Part G  -  page  3 
P
r
i
c
e
 

c
o
m
b
i
n
a
t
i
o
n
 

1 

X 

o 
o 

% 

s 

© 

•H 

•P 
c 

a 

i 
-H 
O 

•H 

+» 
Ü 
0) 

M 

H 
•H 
O 

fr. 

S 

-à 
•p u 

L-D      Oxygen      converter 

Blast      furnace Electric  furnace E.P.P.R. 

100$   s    i      50$   S 100$   M 100$ 3 50$ 3   J  100$ M 100$ M 
G      F     -  I   G      F      - G      F      - X      A X    A   1 X    A A      X 

S «< Ce o 35 36 37 3* 39 40 u 42 43 44 45 46 47 4P 49 IçTUi 
16a • m 63 65 67 61 63 65 58 59 61 67 61 63 58 63 57 51 52 

16b • m m m m m ID _ 69 71 73 67 69 71 63 65 67 78 72 74 68 72 67 58 58 

16c • • 4 • • • • 71 74 77 69 72 75 66 68 71 84_ 78 81 74 77 72 61 61 

17a m 57 58 60 55 57 58 ?2 53 55 60 54 57 52 56 51 45 45 

17b «. • D • m m m m 61 64 66 60 62 64 57 58 61 70 65 67 61 65 60 51 51 

17c _ • • • • • • • 72 75 78 70 73 76 67 69 72 85 79 82 75 78 73 62 62 

18a • 61 63 65 59 61 63 56 57 59 65 59 61 56 61 55 49 50 

18b • • • • • • • • 71 73 75 68 71 73 65 67 69 80 73 76 70 74 69 59 60 

18c • • • • • • • • 77 80 83 75 77 80 71 73 76 90 84 86 79 83 78 67 66 
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•H 
X. 

•    i 
«5 
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T1 
0) 
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JA 
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en 
a) 
tx. 

cd 

?? 
cd 

D. a) 
U 

''  B   '    i M       n x v  ,• ••  n       c n  n v  e r  t e r 

at   a 
fc   a> 
x:   hi 

t-l B  1 .H  ••   •        r  u  r  n  B  r-   «- Slectrlc  furnace B.F.P.R. 

Mi S. 
100% 3              5'\-<    ¿ ÎOOÎ    M 100* M |   :o% s 100% M 100* M 

G       F      -      G      F      - G       F      - X    A   ! WS    A •rfC    A A      JC 
tx, 

1 ,  52 ; 53 54    55 ; 56    5'' 5? 59 j 60 61   62 !63 
n •"• 
64 65 66 67 68 

Oa • • • • • !• 
j 

• 

1 
1 
• • 81 84 87 79 82 

! 

84 76 78 80 93 87 90 83 87 81 71 71 

Ob m m  i 

t 

D m ni m m m 66 68 71 64 66 69 61 63 65 75 69 71 66 69 64 56 56 

,9« 52 ?4 56 | 51 52 ?4 IL ¿L 51 -5L 50 53 48 52 47 41 4* 
la m m m - i- • _ _ 61 62 

1 
65    59 63 1 63 56 57 60 63 57 60 54 58 52 48 48 

lb . _  . - m] m m m m 58 60 
1 

61 ;  56 
1 

58:59 53 55 56 67 62 65 60 63 58 49 50 

lc _ _ - • • • • • 66 67 
! 

69 | 63 65 66 60 61 63 79 73 77 72 75 70 58 59 

2a • _ . - m m _ _ _ 57 59 61    56 57 59 53 54 56 66 61 64 59 62 57 48 49 

2b _ B   I i - — m B B 61 63 66 59 62 64 57 58(61 64 58 61 55 59 54 48 48 

2c _ •  4 — • • • 72 74 77 59 72 75 66 68 71 84 78 81 74 77 72 62 62 

3a • -    • . — — m B - 57 59 61 55 57 59 53 54 56 60 55 57 53 57 51 45 46 

3b - m t n  m m — — B 61 63 66 59 61 64 57 58 61 70 64 67 61 65 59 51 51 

3c - *   4 • • - - • 72 74 77 69 72 75 66 68 72 84 78 81 75 77 n2 62 62 

¿a m B 59 60 62 57 59 61 54 55 ' 57 62 56 59 54 58 53 47 48 

4b _ m n i m m m B 60 62 64, 58 60 62 55 57   59 68 62 65 60 il. 58 49 50 

4c _ > •, • • • 67 69 
! 

72¡ 65 67 70 62 64 66 79 V 76 6? 72 67 57 V 
5a • 

! 
68 71 

1 
74! 66| 69 72 64 65 j 69 71 64 66 60 64 58 54 54 

5b • • •• m m m m m 74 76 79 j 72 „74 77 69 

1 
71 | 74 82 76 79 71 75 70 62 62 

5c m m n i  • • • • • 74 76 78    71 74 j 75 68 70 72 86 80 83 78 81 76 65 65 

6a • -  - . • • - - - 62 64 66   60 
1 

62 64 57 58 60 75 69 73 68 71 66 55 56 

6b • m n • • m m m 71 73 
1 

75 69 71 73 66 67 70 83 78 81 75 78 73 62 62 

6c m • • m m • • • 77    79 82 74 77 80 71 73 76 89 83 85 79 82 77 66 66 

7a • -  - 
—4 "~ • • — 62 1 64 65 60 62 63 57 59 60 65 59 62 57 61 56 50 50 

7b • m a m m • • m 71 73 75 69 71 73 66 67 69 79 73 76 70 74 69 60 60 

7c m • • • • m m • 76 79 82 74 77 80 71 73 76 89 83 85 79 82 77 67 66 



Part D - pape 2 
P
r
i
c
e
 

c
o
m
b
i
n
a
t
i
o
n
 

M
i
n
e
r
a
l
 

¿
a
s
h
e
d
 
c
o
a
l
 

A
n
t
h
r
a
c
i
t
e
 jj,      3                            Kaldo      oxygen      convertor 

•H            fck 

'£ "H 'i                 Blast      furnace 
M    O     * Electric furnace S.P.P.R. 

5¡3¿g    ioo£s    !   50 ï  s 100*   M 100* M 505e   S IDO* M 100* M 
H £ s?? A    G      F     -   1   G      F     - G     F     - WG    A WC      A WC    A A      WC 

H< **« k?         cp 53 54   55J  56 57 58 59 60 61 62 63 64 65 66 67 68 

8a__*   •   67 69 
1 

70 65 67 69 tt tà 65 70 64 67 62 67_ fil 55 56 

8b   •  m m m m m m  •   74 76 . 79 72 74 77 6? 71 73 83 77 79 74 77 72 63 64 

8ç   m •   • • • •   • m   73 76 79 71 74 76 68 70 72 8? 7? 82 75 79 74 63 63 

9a   m  • • -  65 67 70 63 65 68 61 62 65 68 62 64 58 63 57 52 52 

9b   -  • • m m a a B    65 67 70 63 65 68 60 62 65 73 ,67 69 63 66 61 53 53 

60 9c   -um* • •   • •   69 71 V 67 69 71 M 6? 67 81 76 79 73 76 71 60 

10» a - - • • 64 65 67 62 63 65 59 60 62 67 61 63 59 63 57 52 52 

64 66 60 62 64 57 59 61 n 69 72 66 69 H 53 54 

10c - • • • B • • •    72 74 77 70 72 75 67 69 71 80 1 74 76 70 73 68 60 60 

liai  - • • -   55 99 61 56 58 59 Jl 54 56 61 55 57 53 57 51 45 46 

51 lib -HB! a •   • B    62 ¿4 66 60 62 64 57 59 61 70 64 67 61 65 59 51 

Ile -  • • • •ma*    72 74 77 70 72 75 67 69 72 84 78 81 75 77 72 62 62 

12a • - - -  •    62 64 66 61 62 64 -51 59 61 66 60 _63_ 58 62 56 51 51 

12b - • a B •   B   B   •     65, 67 69 63 65 68 60 62 64 73 68 70 65 68 6? 55 55 

UQ - • • • • • • •   6£_ 71 74 66 6? 73 63 65 68 81 7? 77 71 IL 6? 59 5,8 

 _64_ 66 _& 62 64 63 5? 61 64 66 60 62 55 59 ?4 50 49 

13b • - - m a •  a a    67 69 71 65 67 69 62 63 65 76 71 73 69 73 67 58 59 

13.9 f. — • •  •  • •    70 72 73 68 70 71 65 66 67 83 78 81 76 79 74 63 6? 

Us* -- •. a 62 63 _6i 60 62 63 57 53 60 71 6? 68 63 67 62 53 53 

14b • m a - -   B  B   B      71 73 75 68 71 73 65 67 69 74 67 69 64 68 63 57 57 

l^c a • • - -  • • •    76 7? 82 74 77 79 71 73 76 79 72 74 68 77 67 61 61 

25! •- -- . -    B  B   -      58 59 61 56 57 59 53 54 56 70 65 69 64 66 61 51 51 

I5I • B B ffl B B      TI 72 75 68 70 73 65 67 69 79 73 76 70 IL 68 60 60 

15cm  • • • • - -  •    76 79 82 74 76 79 71 73 76 89 83 85 79 82 77 67 66 
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Kaldo      oxygen      converter 

Blast      furnace Electric furnace EJ.P.R, 

inj* S. SO*    3 100* M LD0* S 50% S 100* M 100* M 
G      F     - G      F     - G       F    - X    A UC  À US   k Tue 

» «J! b o 52 53 54 55 56 57 5« 59 60 61 62 63 64 65 66 67 68 

16a • m 64 65 67 62 63 65 5? 60 62 67 61 £_ 5? 63_ 57 2L- 52 

lfth • m m m m m m to 71 74 67 69 7; 6¿ 6? 68 77 71 74 68 72 w 58 58 

,16n • • • • • • 71 74 77 _& 72 74 66 68 71 Jl 78 80 74 77 72 61 61 

17a • 57 5? 61 55 57 59 53 54 56 61 55 57 53 57 51 45 46 

17b — B • • m m m m 62 H 66 60 62 H 57 58 61 70 64 67 61 65 5? 51 51 

17c - 4 • • • • • • 72 75 77 70 72 75 67 69 72 84 78 81 75 77 73 62 62 

50 18i • 62 63 65 60 a 63 57 58 60 65 59 62 57 61 56 50 

18t • m • IB m m m m 71 73 75 69 71 73 66 67 69 79 73 76 70 74 69 60 60 

18« • • • • • • • • 77 79 82 74 77 80 71 73 76 89 83 85 79 82 77 67 66 
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%      2 -p       cd 
•H      ^               Electric   steel furnace 
•H 3   H 
U   n    cd                                                                                                   

o H   3   cd 
CD   CÖ   P   U 

Ö £ £ cH    10055 3 Scrap 
50Í s 
50% M 10056 M 

69 70 71 72 J2_. 74 JÜ_. 76. 

Oa    • • •  + • •  • •     79 78 90 89 77 76 1L-. 73. 

Ob    m m m   m m m m m     6/ 64 69 69 62 62 59 5? 

Oc   51 51 56 56 50 49 47 47 

la m   m m - l_- 56 56 56 56 54 54 51 51 

lb m m m m m    59 59 69 68 58 57 55 54 

le • • • • •    69 68 90 8? 68 67 i£_ ¿4 

2a  m - - m m 58 57 57 57 56 56 53 53 

2b   - m m - 
1 
- m m m     57 57 67 67 56 56 53 52 

2c   -  • • - - •  • •    66 66 90 89 r&- H 61 6i 

3a m  - — - m m -    56 56 56 56 JL 55 52 52 

3b   - m m m m - - m    59 58 69 69 57 56 54 53 

3Ç   _ • • • • - -  •    68 67 90 8? 66 65 63 62 

 m     58 57 64 ¿4 57 56 53 ?? 

^.b   - m m m n m m -     58 57 60 60 56 55 53 52 

/c  - •  • • •  •  • -    64 63 -iL 64 62 61 59 58 

5a   • • • - -1- - -   a 61 56 56 59 55 56 56 

¿b  • •  • m m m m m     69 69 69 69 67 67 U 63 

68 5c  m m m • * * * *   7A 73 90 89 72 71 69 

6a • - - • • 64 63 59 58 62 62 60 59 

6b   • m m • • m m  m     70 69 70 69 68 68 65 65 

6c m  • • m m • •  •     73 72 .-20 89 71 70 68 67 

7a   • - -   - - • • -     62 62 56 56 61 61 58 58 

7b  • m m m m •  • m    70 70 69 69 68 68 .JS. 65 

7c   m • • « • • m|m   •    73 72 90 89 71 70 68 67 
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Electric   nteeL   furnace 

10056 3 ôcrap 
50$ 3 
50$ M 100% M 

(>') 70 71    72 73    74 75 76 

8a + • et 66 81 82 65 65 62 62 

8b • m m m m m m • 73 72 86 86 71 70 68 67 

8c m • * • • • • m 70 
1 

70 73 72 69 68 Ji5_ 64 

9a m • • 57 56 56 56 55 54 51 51 

9b _ • + 

t 
m m m m m 60 60 69 69 58 57 55 54 

9c _ m m • • • • • 70 69 90 89 68 67 J£_ 64 

IOa m - - • • 59 59 64 64 58 57 
&- 54 

10b _ m m • • m m m 61 60 70 6? 60 59 L57_ 56 

10c • • m m • • • 69 68 90 89 67 66 63 63 

Ila m _ _ •f •f 58 58 56 56 56 56 54 53 

lib m m m m • • m 61 61 69 69 59 59 56 56 

llç • + • •f m m • 69 68 90 89 67 66 64 62 

12a m • 62 62 81 82 60 60 57 57 

12b m m m m m m • 64 64 86 86 62 62 59 59 

12c • + • • • + m 66 65 73 72 64 63 61 60 

13a • m m 60 61 56 56 59 59 56 56 

111 + m m m m m 68 68 69 (8 67 66 _6L 63 

13c m • + • + • 74 73 90 89 72 71 69 68 

Ha • m m 62 62 57 57 61 60 58 57 

ut • m m m m m 66 66 67 67 65 64 62 61 

14c m • • • • • 71 71 87 87 69 69 65 65 

15e • _ _ _ _ m m — 61 61 59 58 59 59 57 57 

15t • m m m m m 68 67 69 69 66 65 63 62 

15c m • • • + - - • 72 71 90 8Q 70 69 67 66 
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Electric  steel furnace 

tí u 
o 

en 10056 S Scrap 
505e S 
50$ M 100$ M 

69 70 71 72. 73 iL 7*5 76 

L6a • m 62 62 64 64 61 60 58 58 

16b • m W m m m m 66 66 60 60 65 64 62 61 

16c m • • • • • • 69 68 64 64 67 65 63 62 

17a m 56 55 56 56 54 54 51 51 

17b m m m m m m m 60 59 69 69 58 57 55 54 

17c • • • • • • • 70 69 90 89 68 67 65 64 

18a • 60 60 56 56 58 58 56 56 

18b • m m m m m m m 69 68 69 69 67 66 64 63 

18c m • • • • • • • 75 74 90 89 73 72 69 68 
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