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ABSTRACT 

The eutectic* Id the Pt-C *nd Ir-C phase diagram* were studied in 

this investigation. Both systems «re of a simple eutectic type vlth 

very limited solid solubility of carbon. The eutectic point of the Pt-C 

system exists at 16.8 * 1.0 at. (1.23 ± 0.09 vt.)lC and 1705* ± 13*C, 

and that of the Ir-C system at 29.0 ± 1.0 at. (2.49 ± 0.12 wt.)XC and 

2150* ± 22*C, respectively. 
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I. INTRODUCTION 

Recently, a great deal of Interest and effort has been devoted to 

controlling the oxidation of graphite at high teniperatures by means of 

surface coatings with refractory metals such as platinum and iridium. 

To gain a better indication of possible reaction between such coatings 

and the graphite, this study was undertaken to investigate the eutectic 

temperatures and compositions of the binary systems Pt-C and lr-C, solid 

solubility of carbon in both metals, and also, possibly the liquldus on 

the carbon-rich side of the binary phase diagrams. 

Platinum and iridium belong to Group VIII of the periodic chart of 

the elements as do the iron group metals. Like y-Te, P-Co, and Nl, they 

Vo have the face-centered cubic structure. Since they have been known 

to react with carbon with a resulting lowering of the melting point, it 

would be expected that they might form eutectics with carbon as do the 

iron-group metals. However, such investigations have been difficult to 

carry out because of the high melting points of platinum and iridium, 

and the resulting reactions of the metals with the container material. 

Literature data of the eutectics of the iron-group metals with 

carbon are given in Table I . It can be noticed that the eutectic 

TABLE I. Literature Data of the Metal-Carbon 

Eutectics of the Iron-Group Metals 

Solid Solubility 

Element 

Atomic Metallic^ Eutectic of Carbon at 

Number Radius Jr Composition Eutectic Temp. 

at.XC at .7£ 

y-Fe 

ß-Co 

Hi 

26 
27 
28 

1.263 
1.256 
1.246 

17.1 
12.75 
10.0 

8.79 
4.5 
2.7 

1 



.111141 

conpoalcion of c*rbM decreases with Increasing atonic number, and the 

•olid solubility of carbon decreases with decreasing metallic radius. 

If this trend were also true with Pt and Ir, the carbon content of the 

Pt-C eutectic point would be less thsn that of the Ir-C eutectic, and 

the solid solubility of carbon in Pt would be higher than that In Ir 

•Ince the atomic number and the metallic radius of Pt are greater than 

those of Ir. 

2 



II. PREVIOUS INVESTIGATIONS 

1. Platinum-Carbon System 

Molten platinum, like all other metals of the platinum group, has 

been found to dissolve carbon which preclpltatea on cooling In the form 

of graphite. Carbon contents of 16.5 at. (1.2 wt.)7. and lb.29 at. (1.65 

wt.)% were found to be dissolved in molten platinum by H. Hempel and by 

M. Molssan, respectively,^ but they failed to indlcat! the temperatures 

of the melt. 
3 

L. J. Collier, et al. found that platinum melted at 1730* ± 3*C 

4 
(corrected to conform with the International Temperature Scale ) when It 

was heated In a graphite container. This melting temperature was 3d*C 

lower than that of pure platinum, and the resulting microstructure showed 

primary graphite In a eutectic-like matrix. The eutectic composition was 

estimated to be 16.5 at. (1.2 wt)XC. They also found no evidence of 

formation of a carbide. As the lattice parameter of the metal matrix was 

slightly larger than thit of pure Pt, the solid solubility of carbon was 

5 
estimated to be about 4 at. (0.25 wt.)ZC. E. Raub and G. Falkenburg , 

however, found that the solubility of carbon In solid Pt was low and did 

not lead to a measurable change In lattice parameter. M. R. Nadler and 

C. P. Kempter^ reported that the eutectic temperature is 1736* ± 13*C, 

and E. Rudy, et al.7 reported that the eutectic temperature is 1732* ± 

20*C. Literature data of the eutectic are summarised in Table II. 

3 



TABLE II Literature Data of the Pt-C Eutectic 

Eutectic Taapetatura 
Reported, *C 

Eutectic Coapoeltlon 
Reported, at. UC Invcetlgatore 

1730 ± 3 16.5 
3 

Collier, et al. 

1736 ± 13 Nadler and Keapter 
6 

1732 ± 20 Rudy, et al. 
7 

The aoet reliable value of the aeltlng point of pure platinum la 

1769* A 0.9*C according to D. R. Lovejoy.® 

2. Irldlua-Carbon Syetea 

9 
A. A. Haaaple, et al. carried out an experlaent of vapor preseure 

of pure Irldlua In a graphite container, and found that near the aeltlng 

point of Ir the vapor preeaure of Irldlua vae reduced froa one to two or¬ 

dere of aagnltude by the presence of carbon, Indicating that there was 

either reaction between carbon and Irldlun, or excenslve solution foraa- 

6 
tlon. According to M. R. Nadler and C. P. Keapter , Irldlua melts at 2296* 

à 16*C In the presence of carbon, and E. Rudy, et al.^ recently reported 

that the eutectic teaperature Is 2320* A 20*C. On the other hand, J. M. 

Crlsclone, et al.^ found that the eutectic teaperature Is auch lower 

than the above data, being at 2110* A 25*C, and this large discrepancy 

was explained by the slow rato of carbon diffusion fn Irldlua. They also 

estiaated froa their aetallographlc observations of the samples that the 

eutectic concentration of carbon was not aore than 5 wt. (45.7 at.) TC, 

and they could not detect any foraatlon of carbides between Irldlua end 

carbon, using a high teaperature x-ray diffraction camera up to 2300*C. 

The above literature data of the eutectic are suaaarlted In Table III. 



TABLE III. Literature Data of the Ir-C Eutectic 

Eutectic Temperature Eutectic Composition 
Reported, *C Reported, at. %C 

2296 ± 16 

Investigators 

6 
Nadler and Kenpter 

2320 ± 20 

2110 ± 25 <45.7 

Rudy, et al* 

. 10 Crlsclone, et al. 

A generally accepted value of the melting point of pure iridium Is 

2443® ± 3®C.U 

In summary, all the previous investigations gave limited information 

on the eutectic compositions and also better temperature data are needed. 



III. PROCEDURE AND EQUIPMENT 

h 

+': :• 

The approach uaed In deteminlng the eutectic temperatures vas to 

heat thin pure metal pellets embedded In graphite powder and placed In 

a graphite container In a graphite crucible. After a heating run at a 

fixed temperature for a certain period of time, the metal sample was 

visually examined for evidence of melting, and the lowest melting point 

was taken as the eutectic temperature. 

The graphite crucible was Inductively heated In a large water-cooled 

copper vacuum chamber, 1 ft. In diameter and 1.5 ft. high. A schematic 

picture of the furnace Is given In Fig. 1. A 25 kw. induction generator 

supplied power to the furnace, and the vacuum was maintained at less than 

-5 
10 mm Hg. by a Duo-Seal forepump In series with a 4 In. oil diffusion 

pump. The vacuum was measured with a hot cathode ionization gauge. 

The dimensions of the graphite crucible were 7/8 In. high and 5/8 In. 

diameter with a chamber 11/16 In. deep, the diameter of which was 7/16 In. 

The dimensions of the graphite container were 3/8 In. In diameter and 5/16 

In. high with a chamber of 1/4 In. diameter and 1/4 In. deep. A graphite 

Ud with 1/20 In. diameter hole was put on the crucible in order to secure 

black-body conditions for temperature measurements. The graphite contain¬ 

er and crucible were made of spectroscopic purity graphite rod. 

The temperature of the crucible was read through a glass window in 

the top of the furnace using a ccllbrated Leeds and Northrup disappearing 

filament type optical pyrometer. True temperature was obtained after 

correction for absorption by the glass window which was protected from 

the vapors by means of a shutter. 

6 



In orûer to determin» the eutectic compositions, samples of 

compositions in the eutectic range were prepared from metal powder and 

graphite powder. The components of the sample were weighed, mechanically 

mixed in a mortar with pestle, and cold-pressed into a pellet in a steel 

mold under a pressure of 50000 psi. The pellet was cylindrical in form 

with a 3/16 in. diameter usually weighing 0.5 g. This pellet was placed 

on a graphite plate in the graphite crucible described above, and melted 

at slightly above the eutectic temperature. This heating procedure was 

broken into a few steps so as to rotate the sample position in the 

crucible to ensure homogeneity in composition. 

When the reaction was complete, the sample was mounted in bakellte 

and prepared for microscopic examination using aluminum oxide abrasive 

with standard polishing methods. Micrometallographic examination and 

photography of the samples were carried out with bright-field illumination. 

12 
The samples were etched electrolytically by alternating current. To 

form an electrical circuit for etching a hole was drilled through the 

bakellte. A copper wire was then Inserted to make contact with the 

sample and it was sealed with black wax. The etching solution for Ir 

samples was a mixture of 207. cone. HC1 and 807. H^O, and that for Pt 

samples was the above solution saturated with NaCl. The current density 

2 
for Ir samples was 15 milliampères per mm , and that for Pt samples was 

2 
5 milliampères per mm . The electric current was controlled with a 

Powerstat and the etching time was about two minutes. 

Finally, carbon content in the sample was varied until an eutectic 

microstructure was obtained. 

For the determination of carbon solubility in the solid, a mixture 



of notai powder ¿nd graphite powder wa* placed In the graphite container 

which In turn was placed In the graphite crucible. Both were heated 

above the eutectic temperature, and held for a certain period of time. 

At the end of the heating run, the power to the furnace was shut off and 

the sample cooled very rapidly at a rate of about 1000°C per 5 seconds. 

This rapid cooling rate and the slow rate of diffusion of carbon In the 

metal, which are discussed In Section V, are believed to retard any solid 

state reaction of diffusion type. An x-ray diffraction pattern of this 

sample was taken using a Norelco x-ray diffraction unit with a Debye- 

Scherrer type camera ot 11.46 cm In diameter. Nickel-filtered copper Ka 

used. The lattice parameter Increase due to carbon atoms 

was measured to obtain the solid solubility of carbon. An equation Is 

derived In the Appendix In order to correlate the lattice parameter 

Increase and solid solubility of an Interstitial alloy. 

8 



IV. MATES IA LS 

Platinum aponga was supplied by Engelhard Industries, Inc., Newark, 

New Jersey. The purity given by the supplier was 99.999Z, but the 

Impurity analysis was not available. 

High purity Iridium sponge, 99.999Î pure, was supplied by Johnson 

Matthey & Co., Ltd., London, England. The Impurity analysis give.1» by the 

supplier was: 

Element: Fe SI Ca Mg Na Cu Ag 

Ouantlty: 5 5 l l l <i <1 
ppm 

Spectroscopically pure graphite rods and powder were supplied by 

Ultra Carbon Corp., Bay City, Michigan. The total ash content given by 

the supplier was about 10 ppm. The crucible made of the above rods and 

graphite powder were degassed at 2400*C for 2 hours In vacuum. 



V. EXPERIMENTAL RESULTS AND DISCUSSION 

PUtlnum-Carbon Eutectic 

Eutectic Temperature 

The lowest melting temperature of Pt embedded In graphite powder 

was 1705* à 13*C. The uncertainty of ± 13*C accounts for three lndepen> 

dent errors in temperature measurement: The calibration 

uncertainty of the pyrometer used was ± 5*C according to the manufacturer; 

and the temperature variation of the Induction furnace due to fluctuating 

Input was à 10*C, and also the error In temperature readings In this temp¬ 

erature range was à 7*C. When the sample melted, It became spherical In 

shape and had a bright metallic shine. 

A relatively long period of time (one hour) was given to each 

heating run In order to ensure completion of the reaction of a sample 

since the rate of reaction between platinum and carbon was found to be 

slow, as discussed In the next section. 

The reported values of the eutectic temperature by previous Investi¬ 

gators are reasonably close to the above eutectic temperature, but still 

about 25*C too high. This discrepancy can be explained by either the 

short heating times or the chemical compositions of the samples used by 

3 
previous Investigators. The 1730* à 3*C value reported by Collier, et al. 

was determined by checking melting and freezing points of Pt In a graphite 

container while the temperature of their sample was made to Increase or 

decrease. Probably the rate of temperature Increase was not slow enough, 

resulting In a slightly elevated eutectic temperature reading; and also, 

obviously, their freezing point was caused by the solidification of 

10 



primary graphite flakes representing the llquldus temperature of the 

binary system, which were shown In their microstructure. Nadler and 

reaction rate and consequently obtained a slightly higher temperature 

cooling curves of Pt-C sample by means of differential thermal analysis, 

and took 1732* ± 20*0 as the eutectic temperature. However, It seems 

that their sample was hypereutectic In composition and the temperature 

corresponds to the llquldus. 

it was found that molten platinum reacted with the carbides (tungsten, 

tantalum, and niobium carbides) and formed an alloy with the component 

13 
metal of the carbide, leaving graphite in the matrix upon cooling. 

Thus, in order to determine the eutectic composition, samples of various 

compositions were prepared and melted on a graphite plate In a graphite 

crucible as described earlier. Whenever the melting temperature was too 

far above the eutectic, the sample stuck to the graphite plate and had to 

be discarded. At least a total of 10 hours heating was necessary to 

achieve an equilibrium microstructure. Finally, 3 equilibrium micro- 

structures were obtained, including the eutectic (Fig. 3). The composition 

of this eutectic sample was 16.8 at. (1.23 wt.) ÏC. Fig. 4 shows a 

hypoeutectic microstructure with a composition of 15 at. (1.07 wt.) 7£, 

and Fig. 5 shows a hypereutectic microstructure with a composition of 17 

at. (1.25 wt.) XC. Thus, the eutectic composition of the Pt-C binary 

was taken as 16.8 ± 1.0 at. (1.23 ± 0.09 wt.) XC. The error of 

11 

■
M

 



â 1.0 at. 1C account« for poatlble conpoaltlon change« during the 

experlnent. 

The above three equilibrated «ampie« were «ent for chemical 

aaalyela to check the carbon content. The analyste of the hypoeutectlc 

••"pl« (15 *t. ÏC) turned out to be 14.11 at. (1.00 wt.) tC, the eutectic 

(16.8 at. %C), 14.95 at. (1.07 wt.) 7£, and the hypereutectic (17 at. 

only 5.98 at. (0.39 wt.) TC. As this result wa« not very satisfactory, 

two more hypereutectic sample« were prepared ana jent to a different 

laboratory. The carbon content of both sample« came out to be approxi¬ 

mately 7 at. X. Thu«, after consulting with the two laboratories, It 

wa« fotnJ that chemical analysis to check the carbon content was not 

very reliable since the background loss of carbon compared with the 

sample weight was too great. 

Collier, et al.^ oxidised a platinum ingot In the air at 800'C, 

which was previously melted In a graphite container. There was a loss 

of weight of 1.2 per cent (16.5 at. TC), and this loss was counted as 

eutectic carbon content. Even though this value comes very close to 

the eutectic composition determined here, the accuracy and significance 

are very much In doubt because It Is not at all likely that the carbon 

In their sample got fully oxidized, and also their mlcrestmeture shows 

a hypereutectic structure. 

Solubility of Carbcn In Liquid Platinum 

In order to determine carbon solubility In liquid platinum, pure 

platinum samples were melted In a graphite container, and the compositions 

of the samples were analysed later. The carbon content Increased with 

time even up to 8 hours, reaching a value of 26.12 at. (2.12 wt.) XC at 

12 



1800'C. This suggested that some graphite flakes ailght be aechanlcally 

trapped lato the liquid solution as found In the Ir-C system (Fig. 2.) 

This method, consequently, had to be abandoned. This experiment, however, 

revealed that carbon diffusion into platinum was very slow since the car¬ 

bon content of a sample after 4 hours at 1800“C was only 12.35 at. (0.86 

wt.) I in comparison with the eutectic composition 16.8 at. (1.23 wt.) 

XC at 1705*C. 

Solid Solubility of Carbon 

Solid solubility of carbon and the lattice parameter change of 

the setal matrix due to carbon atoms can be correlated by the equation 

a = a ♦ a • n (1) 
o c 

where 

a = 2{2,c - .o(l (*) 

a is the lattice parameter of an interstitial solid solution, ao that of 

pure metal, n atomic fraction of carbon, and y the radius of carbon 
c c 

atom. Details of the derivation of the equation are given In Appendix. 

Platinum powder mixed with graphite powder was melted for 1 hour. 

The room temperature x-ray diffraction pattern of this sample showed fee 

platinum lines and graphite lines only: no carbide lines were found. An 

accurate lattice parameter of this sample was obtained using the extrapo- 

14 
latlon function of J. B. Nelson and D. P. Riley. The lattice parameter 

was a - 3.9227 ± O.OOOfel. 

Substituting the lattice parasiter of pure platinum a *i 3.9214 ± o 
• • 

0.0006A and y = 0.77A In Equation (4), we obtain n * 0.7829. Substituting 
€ 



this value of a In Equation (1), we get: 

Aa = a-a = 0.7829n 
o c 

Thus, the lattice parameter increase due to carbon atomsAa = 0.0013Â 

corresponds to 0.17 at. (0.01 wt.) %C solid solubility. If the errors 

in the lattice parameter are included, the maximum possible solid 

solubility is 0.32 at. (0.02 wt.) %C. 

Thus, the Pt-C system is of a simple eutectic type with a very low 

solid solubility of carbon. 

2. Iridium-Carbon Eutectic 

Eutectic Temperature 

The lowest melting temperature of Ir embedded in graphite was 

2150° ± 22#C. A relatively long heating time (2 hours) was used, con¬ 

sidering the slow diffusion rate of carbon in this metal as pointed out 

by Crlsclone, et al.*° The uncertainty of ± 22°C takes into account the 

calibration uncercainty of the pyrometer (± 13°C), the error in tempera¬ 

ture reading (± 10®C), and also the Inevitable temperature fluctuation 

of the induction furnace (± 15®C). 

This eutectic temperature is considerably lower than the one 

(2296° ± 16°C) reported by Nadler and Kempter,^ but this discrepancy can 

be explained by the fact that these investigators employed heating times 

of only five minutes. The value, 2110° ± 25"C, reported by Crlsclone, 

et al. is in fairly good agreement. This slightly lower temperature, 

however, might have been due to the purity (99.77,) of their iridium. 

The experiment of Rudy, et al.7 was apparently done with a hypereutectic 

sample resulting in a higher eutectic temperature. 

14 



Eutectic Composition 

Samples of various carbon contents were prepared and hei.ted for 

at least 10 hours to obtain equilibrium microstructures. A 29 at. (2.49 

wt.) %C sample had an eutectic microstructure as shown in Fig. 6. A 28 

at. (2.35 wt.) %C sample and 30 at. (2.61 wt.) %C sample had hypo- and 

hypereutectic microstructure, respectively, as shown in Fig. 7 and Fig. 8. 

Thus, the eutectic composition was taken as 29 ± 1 at. (2.49 ± 0.12 wt.) 

%C. When a sample was not etched, the microstructure did not reveal its 

fine details as can be seen in Fig. 2 compared with Fig. 6 or Fig. 7. 

Solubility of Carbon in Liquid Iridium 

In order to determine the solubility of carbon in liquid iridium, 

it vms attempted to melt pure iridium in a graphite container, but the 

carbon content in the liquid iridium was found to increase steadily, 

reaching 67.7 at. (11.6 wt.) %C after 8 hours. This value was simply 

much higher than the expected saturation point, and suggested that a 

mechanical mixing of graphite flakes was taking place. Fig. 2 shows the 

interaction between liquid iridium and graphite. Probably liquid Iridium 

attacks graphite grain boundaries faster than other areas as can be seen 

at the left corner of the picture: a graphite flake is about to be 

trapped into the liquid metal. Thus, this common method of determining 

carbon solubility in liquid metals was not employable. The feasibility 

of using several refractory materials as containers was tested, but all 

reacted with the sample: tungsten, thoria, zirconium carbide, and 

tantalum carbide. 

15 



Solid Solubility of Carbon 

A mixture of Iridium end graphite powder wee heated at various 

temperatures below and above the eutectic temperature. All the room 

tnperatura x-ray diffraction patterns of this powder mixture showed 

only iridium and graphite lines, and no carbide lines were found. The 

lattice parameter of Ir melted for 1 hour In graphite, was 3.8390 ± 

0.0006A, and that of pure Iridium was 3.8387 ± 0.0007^. Using the same 

equation as In the case of the Pt-C system, we obtain a = 0.8313. The 

lattice parameter Increase Aa * 0.0003Á, thus, corresponds to a carbon 

solid solubility of 0.04 at. (0.003 wt.) TC. If the errors are taken 

Into account, the maximum possible solid solubility Is 0.19 at. (0.01 

wt.) 1C. 

Thus, the Ir-C system Is also a simple eutectic with negligible 

carbon solid solubility. 

16 



VI. CONCLUSIONS 

1. The systems Pt-C and Ir-C are simple eutectics: the eutectic 

point of Pt-C system being 16.8 ± 1.0 at. (1.23 ± 0.09 wt.) XC at 

1705" ± 13“C, and that of Ir-C system 29.0 ± 1.0 at. (2.49 ± 0.12 wt.) 

XC at 2150° j: 22°C. 

2. Erroneous results were obtained by previous investigators due 

either to the very slow reaction rate of carbon wi :h both metals or to 

samples of non-eutectic compositions. 

3. The carbon solid solubility in both metals is very low. 

4. Pt, with its atomic number and metallic radius greater than Ir, 

has lower eutectic composition and higher solid solubility of carbon 

than Ir, similar to the eutectics of the iron-group metals with carbon. 

17 



OPTICAL PYROMETER 

Figure 1. Vacuum Induction Furnace 

18 



Figur« 2. Interacción between liquid Irldfua and graphite. 
Graphite flakes are being Mechanically nixed 
Into the liquid phaae. A hours at 2170*±25aC. 
Unetched, X600. 
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Figure 3. Eutectic Microstructure of Pt-C. 16,8 at. 
(1.23 wt.) IC. 1705° ± 13°C for 19 hours. 
Electrolytically etched by AC in a solution 
of 20X cone. HC1 and 807. H.O saturated with 
NaCl. X400 ¿ 
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Figure 4. Hypoeutectic Microstructure of Pt-C. 15 «t. 

(1.07 vt.) T£.. 1705* ± 13*C for 10 hours. 

Electrolytically etched by AC in a solution 

of 20% cone. HCl and 80% H.O saturated with 

NaCl. X200 

21 



Figure 5. Hypereutectic Microstructure of Pt-C. 17 at. 
(1.25 wt.) TJC. 1705° ± 13°C for 13 hours. 
Eleotrolytlcally etched by AC In a solution 
of 20% cone. KCl and 801 H-0 saturated with 
NaCl. X200 
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Figure 6. Eutectic Microstructure of Ir-C. 29 at. (2.49 

wt.) 7X. 2150* ± 22#C for 16 hours. Electro- 

lytically etched in a solution of 207. conc. 

HCl and 30% H20. X170 
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Figure 7. Hypoeutectic Microstructure of Ir-C. 28 at. 

(2.37 vt.) IC. 2150° ± 22°C for 20 hours. 
Electrolyticaily etched by AC in a solution 

of 20¾ cone. HCi and 80¾ HjO. X450 
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Figure 8. Hypereutectic Microstructure of Ir-C. 30 at. 

(2.61 vt.) 7jC. 2150’ ± 22“C for 10 hours. 

Electrolytically etched by AC In a solution 

of 20¾ cone. HC1 and 80¾ H20. X400 
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VII. APPENDIX 

The following expression for the Uttlce expansion due to 

Interstitial atoms Is valid at a low concentration of solute: 

a = a + a • n (l) 
o c 

where a la the lattice parameter of an Interstitial solid solution ln l 

unit, a that of pure metal, a a constant In a particular system, and n 
o *• 

atomic fraction of Interstitial atoms, In this case, carbon atoms. In 

case of an fee metal, If all the octahedral voids are filled with Inter¬ 

stitial atoms, the resulting structure will be a NaCi type (see Fig. 9). 

If a hard sphere model Is employed for this lattice, the final lattice 

parameter with n = 0.5 will be: 
c 

(2) *r +V 

where v Is the radius of metal atoms, and \ Is that of carbon atom. 
Tm c 

The value of Is obtained from the lattice parameter of the pure tec 

metal : 

Substituting this In Eq. (2), we get 

a 

* ^ 
(3) 

When all the octahedral voids are filled, that Is, nc = 0.5, En. (1) Is 

equal to Eq. (3): 



Milli 

!ll jl* 

• + a • 0.5 = + 2v 
0 /7 

a = î(2Vc - .o(l --1)1 

*«. If ... know Of vc and ,o. th. co.fflcl.nt of lattice expanalon due 

to Interstitial atoms can be calculated. 

If we taxe Yc = 0.77A of diamond, in case of y-Pe, ve get a = 0.9974, 

With this a value, the calculated lattice parameter change of y-Fe due to 

carbon atoms agrees very well with the experimental data.15 For example, 

■t nc * 0.001, the calculated value, = O.OOIOÂ is equal to the 

experimentally observed value * 0.0010A. * i. the lattice para- 

meter increase due to the presence of carbon. 
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Figure 9. (100) Plane of NaCl Type Structure 
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