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and the specimen considered, was taken to be a measure of the
passivation tendency - see Figure 16, specimen T, The areas swept

ty the curves are given in Table 7.
3

The curves for heat treated specimens in ACl solution were

not greatly different from the curves for the specimens as cast,

The influence of the silicon content on the shape of the

polarization curve can be seen in Figure 21, These specimens were

produced frou steel contalining approximately 0,1%C.

2.3.5 Discussion

The polarization curves were found to be characterized

good rep: oducibility, specimen 25 in Figure 17 represents an

average case while specimen 14 in Figure 16 shows poor curve

reproducibility,
There are clearly large differences in the passivation tendencies
of the diflerent alloys as reflected by the curves of Figures 16,
17, 18 and 19.
The values are so consistent and agreement with the general
picture of the corrosion resistance values of these alloys, 8o good,
that the use of this method is considered Jjustified., The areas
to the left of the curves could equally well have been used as an

indication of expected corrosion rate,

The use of these curves for semi-quantitative evaluations, has

not been encountered in the literature,
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TABLE 7T - Area by which the Polarization curve is removed from

8

the Reference Curve of Specimen b in 2,5% HC1,

{ Specimen Condition
Electrolyte

As Cast

Heat Treated

2.5% nc1AL 2,5% HC1

As Cast
2.5% H,,SOb

Specimen

Constituents

Arbitrary Units of Area

No. ' (Proportional to Passivation Tendency)
0 15% Si 29,0 - =
| 12,5% S4 18 .4 14,k | 56.1
2 + Cu 3.8 | 2.8 | 5.3
3 + Ni ' 2. f 0 | 69,4
L + CuNi 0 0 ‘ 29,4
p) + Cr L7.1 50.7 81.0
6 + CrCu { 68,1 61.3 ok .7
7 + Crii 39,2 | 33.8 ' 70.8
8 | + CrCuNi 14,7 13,0 __|_ 60.6
9 . ¢ G 25.0 250 50.7
10 |+ CCu 0 0 | 25.2
11 + CN4 o | 0 | 24,0
2 + CCuNi 16,3 b T.9 . ks,2
13 + CCr 36.3 35.6 73.0
14 + CCrCu 35.5 | 34.8 | 51.8
15 + CCrivi 31.1 ; 26,9 | 52.2
16 | 4+ CCrCuli | 28,1 : 22,0 L 53,4
17 | +U | &3 1.0 43,6
18 | 4 UCu 17.9 12,4 41,k
19 + UN1 0 0 I w2,
20 + UCuNi 19,0 13.0 723
2] |+ UCr 41,8 , 36,86 69.3
22 | + UCrCu | b1.5 | 37.5 iy 63.3
23 { 4+ UCrNi 38.1 3¢'.9 ! 66.0
‘)L | 4+ UCrCuNi 33.9 29.0 | 27 rg
25 ‘ + UC ..-"11,’.',) 13 .2 50.1
26 | + UCCu |  30.7 | 13,4 | 67.0
7 |+ vuend f 23.9 11,9 | 61.6
28 i + UCCuli [_22.3 14,7 46,2
29 | 4 UCCr 41.9 30,1 6?.5
30 ' + UCCrCu i 39, b 34,5 | 54.2
31 = + UCCrNi | 37.9 3h L | 5T.9
32 | 4 UCCrCuli t 22,3 13.2 41,6
33 i + 2% Mo | 0 ! o { =
34 |+ b Mo o , s
35 * + C 2% Mo : v B o
3€ ‘ + C L% Mo \ ) 0 = s
- + (-:. .,4 Mo | 2.2 - -
39 | +CCr 2% Mo i " Q { - .
| 7 \ ! ) - -
Lo J' + C Cr L7 Mo | .
8h / sve woe
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2.4

e

The passivation tendencies or the 4ifferent specimens can be
seen in Figures 1620, To compare the relative passivation
tendencies of different specimens it is more convenient to study
the figures of Table 7, On such an inspection it becomes
evident that all alloys containing chramium show a strong passivating
tendency - see large passivation figures for specimens 5«8, 13-16,
2i=2h and 29-32, This beneficial influence of chromium on the
corrosion resistance is further highlighted by comparing the alloys
containing chromium (mentioned above) with their counterparts which

do not contain chromiwa viz, specimens l-h. 9-12, 17-20 and 25228,

A comparison of the molybdenum alloys (23<40) with their
counterparts not containing molybdenum (1, 9, 5 and 13) shows that
this element is a deleterious addition, The addition of uranium
to alloys containing curbon but not chromium, gave improved corrosion
resistance - compare specimens 9-12 with 25-28, In the absence
of chromium, t.e addition of copper and/or nickel results in

decreased corrosion resistance = compare specimens 2, 3 and b with 1,

For all the alloys tested the passivating tendency is much
greater in H2S0h than in HC1.

The curves of Figure 21 clearly show how the passivating tendency

¢f ferrosilicon depends on the silicon content, This terdency

progressively increases as the silicon content is increased

7.5 to 15%, The 7.5% silicon alloy clearly shows no passive. .ng
tendency at all in 2,5% HC1l, with the 15% silicon alloy showing
hundr »dfold decrease in current density in the passive region,
specimens 5, 6, 21, 22, 29 and

nt than the 15% silicon alloy.

)
The figures in Table 7 show that

30 are no less corrosion »oristn
TOTAL IMMERS ION or POWD FR

2.4,1 Introduction

Long term weight change tests were carried out on puwdered
specimens to obtain somewhnt unre practical corrosion figures,
have not been duplicated,

na

even thouzh plant conditior

2.,4.2 Experimental Procedure
Table 8 were ground and screened to

The specimens listed ir
Triplicate 5 gram samples of each

¢ electrolyte containing

NnQSOu. The glass

-100 4150 Standard Tyler mesh.

specimen were immersed in 50 milliliters O

100 p.p.m. Cl as NaCl and 50 p.p.Mme. SOh aus
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containers were shaken by hand once per day, The electrolyte

volume was maintained constant by weekly additions of distilled water.

After 140 deys immersion, the powder. were treated with NaOH
and the resulting precipitates separated from the remaining metal

by magnetic means, for subsequent analysis,
2.4,3 Results

The specimens were inspected visually and arranged according

to the apparent extent of corrosion as follows :=

I No Visible Corrosion
II Very Little Corrosion
IIT Little Corrosion
IV Medium Corrosion
V Fairly Severe Corrosion
VI Very Severe Corrosion

These symtols are presented in Table 8 together with the

colorimetricallydetermined iron contente of the corrosion products,

2.4, 4 Discussion

With the elements other than iron forming a relatively small

" : 4
part of each alloy, the iron content determination of the corrosion

vroducts is considered a sufficient indication of the relative
corrosion rates, even if allownnce is made for selective dissolution
(L. ) Jo AL L = o . Y ‘i ' | .

'he loss of iron as given in Table 8,

of the different elements,

is therefore uzed for the conparison of the alloys.

Although there is a considerable difference in the triplicate

. - a s &ia

figures A, B and in Table &, the test nevertheless clearly
. P o " . m

1ifferentiated between specimens of G flerent composition, [he

viounl evaluations of the corroded specimens are in agreement with

the weight lose fipures,

the relative values of

. ave enc
Hent treatment does not appear to have hed a large influence

on the corrcsion rate,
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TABLE

-26=

8 « Iron contained 1p the Corrosion Products of S5g Ground
Samples of 12,57 Silicon Alloys after 140 days in an
Aqueous Electrolyte containing 100 p.p.m. Cl and
50 p.ptmo z‘)()ho

SPECIMEN | Fe in solution, ng. | Visual
Nc:i Constituents { State | A | B ‘ C Ave. On total On Fe‘:Rnting
| | gample | only |
$ ] i ! ”“-77 103.h | 92.1 | 93.h§ 1.9 | 23| IV
' LS/ - | 29,9 | 291.2 270.6] s | 6.5 VI
o Seput s | | 5.5) 5.7 T.9) 6| 013 | 05 II
8 | si/Cr/Ni/Cu | | ol.2| 82.1 1048 | 92.7| 1.9 | 23| IV
11 | si/ni/c | AS | 103.5| 843 | 65.0 | 83.3| 1.7 | 2.0 LIV
1L ! §i/C/Cr/Cu | cast | 5%,7! 67.2 | 53.3 | 58.73 1.2 | 1.b LoV
18 | s1/U/Cu | | 138.9! 137.3 | 149, [182.9] 2.8 | 3.4 ] ™
2 ; 81/U/Cr | | hﬂ.sé 36.7 ; 47,0 3 hh.l% 0.88 11| IV
22 | si/u/Cr/Cu | i 2.6/ b.2| 17| 7. 0.1k 0.7 111
2k | si/u/cr/Ni/Cu | 10.8| 12,0 12,9 11.9| 0.2k | 0.28! III
28 | s1/u/C/Ni/Cu | 208.5 ' 175.5 |219.7 | 207.9| 4.2 | 5.0 | v
31 | s1/u/c/cr/Nd | s7.0! s8.61 56.8 1 st.5| 1.2 | 1. § 11T
1 81 | 61.8| 89.0 | 83.7 | 8U.8| 1.7 2,0 | III
L | Si/N1i/Cu | | 2011 | 258.6 |254.5 [238.1] b.0 5.8 v
6 |st/ce/cu |2l 3| b 3.3 o.or | 0.08 I
8 )31/('r/m/f‘.u | | 107.3]107.1 {102.7 ‘!105.7‘1 2.1 | 2,5 .
11 |Ssi/Ni/C | HEAT | 112,0| 99.5 [110.2 |107.2| 2.1 | 2.5 Y
1k |si/c/Cr/Cu \TREATED| 52.8 | 99.0 | 85.3 | 79.03 1.6 | 1.9 IV
18 | 81/U/Cu | i 151,9 | 1342 {153.3 11h6.5i 2.9 | 3.5 g v
21 |si/u/cr ! | 48,0 5.9 1 1.9 45.3| 0.9 | 1. j v
22 |si/u/cr/Cu | 134 | 9.2 8.1 10.2| 0,20 | 0.2 II
b |s1/u/cr/N1/Cu | 36,3 | 53.7 | 548 | h8.3§ 0.9 ! 1,0 | III
28 |81/U/C/Ni/Cu 172.7 | 280.0 :?6?.5 :?%B.h; L8 5.8 v
31 |8i/u/c/Cr/Ni 58,7 | 51.9 | 53.3 | 54.6| 1.1 | 1.3i ITI

hecording to the figures As well as the visual rating symbols

of Table 8, all the more corrosion resistant specimens contained

ciromium - specimens 6, 1k, 21, 22, 2h and 31. The corrosion
resistance of the 12.5% silicon alloy was not improved by additions

of Ni. Cu, C and U in the obsence of Cr, but these alloying elements
p vy ¥ )

{n fact resalted in {ncreased corrosion - compare specimens b, 11, 18
and 28 with the unalloyed gpecimen 1 (Table 8).

27 / ses s

LS I T

WP —————

e ks

e = = R



-27-

CHAPTER 3

DISCUSSION AND CORRELATION OF THE
RESULTS O¥ THE DIFFERENT TYPES OF
TEST EMPLOYED

3.1 INTRODUCTION

The results of all the different corrosion tests are presented
graphically in Figure 22, From these tables it is possible to see how
the corrosion resistance of an existing alloy system is influenced by
the introduction of a new element, in any one of three different electrolytes,
In block 1 are given all the test values for specimens 1 to 32, Blocks

2 to 6 do not contain the values for the heat treated specimens,

In the ®irst twn columns of row 1, the corrosion properties of
specinen 2 which contains 17 copper, are compared with those of epecimen 1
which does not contain copper but is otherwise similar in camposition.
The passivation tendency decreases wherears the intercept current and powder
weight loes figures increase on the addition of copper, An increased
corrosion rate is thus clearly indicated. Similarly, the in.luence of
copper on the Fe 5i Ni{ alloy can be found by comparing the values for
specimen 4 with those for specimen 3. Again the addition of copper results
in an increase of corrosion, In the case of the Fe 5i Cr alloy, the
addition of copper proved 1o be benericial - specimen 6 versus 5.

In the sam: vay as block 1 summarizes the influence of 1% copper
on various alloys, so is the effect of 1% nickel presented in block 2,
that of 2% chromium in block 3, that of 0,5% carbon in block L, that

of 0.5% uranium in block 5 and that of 2 and L% molybdenum in block 6,

Blocks 3 and 6 contain possihly the most interesting information.
Block 3 {llustrates the narked beneficial effect of chromjum additions.
as a detrimental effect when added to

This is of

Molybdenum, on the other hand, 1}

12.5% silicon alloys as is clearly shown in block 6,

particular importance since this finding is contrary to what would be

expected in view of the excellent corrosion resistance of the 14,5% silicon

alloy containing 3% molybdenun,

Blocks 1 and 2 show that both Cu and Ni are deleterious additions in

the absence of chromium, from blocks I and 5 it appears that C and U

may be mutuﬂ.lly b('nefiCiﬁl although the cmbin(‘d effect is etill small
compared to that of Cr.

A further example is miven below to illustrate how values are read

from Figure 22.
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Instruction : Find the influence of nickel on an alloy centaining

Fe, 81, Cr and Cu in the amounts given in Teble 3,

Procedure : The influence of nickel addition is given in the second

block from the top in Figure 22, Specimen 6 is tha Fe 81 Cr Cu alloy

and specimen 8 is the Fe Si Cr Cu Ni alloy. They appear adjacent
to one another for ease of comparison. The presence of nickel can

be seen to result in a decrease in the passivation tendency in HCl
as well as in Hgﬁoh solutions, and an increase ia the intercept

current and powder weight loss in a anfl/Nn,)f:Oh solution,

Nickel is therefore shown to be a deleterious addition as regards

corrosion resistance for the particular alloy considered,

3,2 COMPARISON OF THE TEST METHOI

s

The total immersion test is a traditional and direct method.
It has the disadvantage of rather poor reproducibility, as shown in
Table 8 but on the other hand it is strongly recommended because of
the ease of interpretation of the results. It has provided a
control for the some, hat abstruse results obteined electrocher 1ly.
Total immersion has the further disadvantage that observation of
the change of weight with time is often not feagible, An unsuccessful
attempt was made, with the aid of specific gravity bottles, to

determine the dependence of corrosion rate on time,

Very satisfactory time studies were carried out using the over-

voltage intercept method, Since these tests frequently covered a

few d.y8, they gave information on the ageing characteristics of the

specimens, which is of particular importance i.. the cage of

ferrosilicon alloys.

The various electrochemical tests may either supplement or replace

each other, Thus, the overvoltage intercept method was used for

a dilute NaCl/Ne S0, goluticn, A "full" polarization curve could

not be drawvn for this electrolyte due to excessive reaistance

On the other hand the "full" polarization curve

polariation,
electrolytes, and gave

wvas ideally suited to the HC1 and H250“

reproducibility of a high degree.
3,3 THE EFFECT OF ELECTROLYTE COMPOSITION
3.3.1 NnCl/NaQSOh Solutions

Powder immersion tests vere done on some of the specimens only.

In eight cases it is possidle to find from ¢ests done by this

od. the influence of the addition of cne element ., Referring
,

meth
4~ Figure 22, these are =
29/ L L R
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Specimene 21/22 in top block
ol
8 angd 22/7)
6/8 end 22/24 in second block,
L /R . A drne 2 .
4/8 and 18/22 in third block,

6/14 in feurth block,

r,/' oy 1‘ » ) 2 4
. 1d 8/24 in fifth block.

Considering the overvoltage intercept test figures for the
same specimen pairs, it is noticed that in six cases the two types

of tests are i1 agreement whilst in the cices of gpecimens 21/22 and

s - A - m . ;
6/22 they do not ugree. I'he incidence of agreement is considered
to be fair., The use of the overvoltage intercent methed of

3

a \ s de minatdrnry o 1) - " M s
corrosion rate determination as used here, se-ms jJjustifiable as o

screening test in the develorment of new allovs,

3.3.2 ”‘V”u and HC1l solutions
[4

Ferrosilicon (or high silicon iron) is reporte’ %o have better
1esistance to attack by H.S50, than to HC1l, This more violent

attack by HCl is ascribed to the readiness with which thc relatively
.
2o The "full"

small Cl ions can perpetrate film breakdown:®

polarization curves of Figures 16, 17, 18 and 19 graphically

derionstrate the extent of pascivation of ferrosilicon alloys in these

twvo acids, Table 7 summarizes the passivating tendencies of all

the specimens and shows clearly that the passivating tendency is

much greater for H.O than for HC] The same effect is evident
in Figure 22,

3,3 A comparison of Poliarization Test Results

Je e .

fevent onlardzation tests were performed in different

electrolytes with each method best sui

A comparison of the results obtained by these tests shows that the
attack on the alloys by different

equally well by the sanme salloying ndditions,

With reference to Table 21, it is found that :=

81%

agreement

The overvoltage intercept

tests in NaCl/Na 50,
1 give in the direction

compared with the
of current shift.

HC1 "full" polarization

tests

'
R, AN,
i B T o i e L T e w

tn the particular electrolyte.

electrolytes was apparently resisted
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The overvoltage intercept 5%
tests S
ests in NaCl/Nn?” ) agreement |
compered with the give in the direction ‘
o " n
H2”Ob full” polarization of current shift, f
tests l
|
o
The HC1 and K50, 1% ‘ |
"full" polarization give sgreement 5
tests compared in the direc:ion 9

of current shift,

These figures show that genernlly speaking an alloying addition
which results in an improvement of corresion properties in one of
the electrolytes considered, will in most cases be beneficial also

for the other electrolytes.
EFFECTS OF MLEMENTS PRESENT IN THE ALLOY

3 4.1 Silicen and Uranium

Silicen 15 %%11) the inost importsnt alloying element in the
series of alloss investigrtod, as far rorrosion resistance is
soncerned, Both the overvoit A t iethod, and the "full"
polarization method confirmed this well kxnown beneficial effect,
-~

The influence of uranium was erratic to such an extent that

no conclusions can be drawn on the basis of the little informetinn

available, The highly reactive nature of tne element could in

some cases have an effect due to a degassing acticen, or the formation

partially ~» ~cmnletely preventing the

of stable carbides, thus
formation of graphite flakes.

3.4,2 Effect of cathodic and passivating alditions

Thdﬁnshovlh'ls has pointed out that cathodic constituents may

"1.("
either increase or decrease i
for a decrease, is the possibility of anodic passivation which will |
: 19

in the absence of high concentration of Cl ions,

the corrosion rate, A prerequisite

occur only
Both copver and nickel have been reported to be generally noble

031 3 . ol
.e. cathodic) relative to 15% ferrosilicen? Considering these

|
two elements as cathodic additions, and regardinzg the fact that in ﬁ

many cases in this investigation, they increased the corrosion rate,

it appears that they assisted in accelernted anodic dissolution

rather than passivation, This effect was however overcome by

additions of chromium to the ferrosilicon alloy.
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The general fmpression gained from Figure 21 is that the
addition of chromium is alweys beneficial, This is not unexpected
if 1t is borne in mind thet chromium like silicon aseists film
build up, but to an even greater extent, Several nlloys which
wvere found to be particulerly vulnerable to attack by solutions
containing chloride ions, were greatly improved by the addition of
chromium, These are alloy pairs 2/6, 3/7, 4/8, 10/1L4, 11/15,
17/21, 19/23.

3.4,3 The influence of molybdenum

As has been stated in 1,3, 37 molybdenum is reported to impart to

14,57 ferrosilicon good resistance to corrosion by HC1.

A reverse effect was found to occur on adding either 2 or L%
molybdenum to 12,54 ferrosilicon. Table 6 shows that specimens
33 to 40, which contain molybdenur, show no decrease in corrosion
current with time after 1000 minutes immersion in 2,5% HCl, with
the exception of specimen 37 where the drop in current with time
is only very slight, The "full" polarization curves in Figure 20

(see also Table 7), indicate passivation tendencies in agreement with

the overvoltage intercept values of Table 6, Specimen 37 is seen
again to exhibit the greatest passivation tendency. Figure 22

graphically illustrates the deleterious effect of molybdenum on
12,5% ferrosilicon.

The following explanation is advanced for this apparent
discrepancy i~

Molybdenum which stabilizes at a potential even more noble

14
than that of copper in a NaCl solution, may very well act as a

eathodic addition by establishing on ! surface of the alloy, sites
which are noble relative to the ferrogsilicon background, The

ar‘n‘mentn Pivpn in l‘.t’ f‘ﬂr the -".(‘tir‘n of a n(‘bl(‘ nddition such

as copper, would then also apply to molybdenun even though its position

{n the electromotive force series is far more active than that of

copper.,
The addition of a cathodic constituent to a non-passivating

system, will increase the corrosion rate, As can be seen from

Figures 1 and 21, a 12,57 ferrosilicon alloy has & relatively low

passivating tendency and cculd thus react accordingly. On the

other hand, the addition of 14,57 silicon results in cn alloy of

greatly improved passivating tendency and could react favourably

to the introductior of a cathodic addition, Molybdenum appears
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to act as such by further improving the coprosion resistance of
this alloy,

3.4,4 The influence of carben

; o
Carbon has been found by some workers“'( to be u corrnsion

pramoting component of ferrosilicon. With a few exceptions, this
was found to be the case also with the alloys tested in this

investigation, notwithstanding the fact that graphite is a cathodic
element and could under certain circumstances, as already described

in the previous sections, cause a decrease of corrosion rate,

The required conditione are almost certainly not met,

Referring to the grephite filled caviti- s mentioned in 1,3 it is
practically certain that the electrolyte within the cavities will
contain insufficient oxygen for complete passivation of the metul,
The cathodic element, graphite, will have a destructive effect on the
metol rather than preserving it by stimulating the formation of a
protective layer, The corrosion will be {urther accelerated

by the formation of interral differential aeration cells in the

graphite cavities,

3,5 THE EFFECT OF HEAT TREATMENT

Considering the information in Tebles 3, 4L and 5 it is seen that heat
treatment resulted only in relatively small changes in corrosion resistance,
It is conceivable that flame spheroidizing of finely crushed particles,
wvhich results in complete or partial melting of the particle, could have a
much more drastic effect on the crystal structure and phase changes, |

than resulted from the relatively mild treatment to which the specimens

were subjected,

3.6 ALLOYS DEVELOPED

27, the alloys with the

Referring to Tables 6, 7 and 8, and Figure &,

best corrosion resistance appear to be 5, 6, 21, 22 and 31, all of vhich

. " n
contain chremiun. As indicated by the overvoltage intercept and "full

pelariza ion methods, the corrosion resistances of these alloys are

comparable with that of 157 ferrosilicon. The specific gravities of

these nlloys are at the snue time gomewhat higher than the 7.00 value for

the 15% silicon alloy. Thus specinmen € has a specific gravity of 7.20

and specimen 31 has a value of T.lT. TLis increase is significant because

{t is reflected in the specific pravity of the heavy medium suspension which

will be increased from U,0 (say) to about 4,1 without an increase in the

viscosity of the medium,
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3.7 PRACTICAL EVIDENCE OF THE IMPORTANCE OF CORROSION RESISTANCE

The importance of corrosion resistance of the ferrosilicon powler is

underlined by the following example :-

A commercinlly available heavy medium powder which is used extenrively

and which was recarmended especially for its high specific gravity,

gave the figures in Table 9,

TABLE 9 « Analysis and Specific Gravity of new and used
Heavy Medium Powder

ELEMENT ! NEW USED

. ! 13,3% 12,7%
Cu 3., 36% 2.80%
Ni ; 3.36% 2,L1%
Fe 78 4% . T6.6%

TOTAL 98 L42% | 9L ,51%

'
S.G. T«19 , 6.45
{
The used naterial was recovered by the negnetic separator in the
plant It is evident from the figures in the table that a considerable

anount of corrosion took place,
partly to the particles,

It is interesting to note that the conposition of this alloy is

rather sirilar to that of specimen U
V17 1 co ..i ]4 Cu ]rv N4 'TY""("."’."'n ), "‘Xhi“it"d very poor
“n Ce )/ 'dy y \ .

corrosion resistance.

with the corrosion product still adhering

thus lowering the specific gravity consideradly.

in the series of this investigation,
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CONCLUSTIONSGS

It has been established that a substitute for 157 ferrosilicon
can be made with a comparable corrosion resistance and somewhat higher
specific gravity, This was achieved by alloying o 12.57 silicon

alloy with small amounts of cert-.in elements, notably chromium,

The addition of molybdenum to the low (12,5%) silicon series
of alloys was found to be deleterious,. Copprer, nickel, uranium and
carbon may either improve or worsen the corrosion resistance depending

on the other elements present,
The passivating tendencies of the ferrosilicon al.ioys decreased
as the corrnsivity of the medium was increased, This was found by

testing in a neutral solution such as NaCl/Na_SO4, and then in ecids such

as 2,5% H,80, and 2.5% HCl. The increased corrosion in the acid media
wvas undoubtedly due to the reduction of the SiC, rich Tilm by the nascent

hydrogen produced during the corrosion process,

The agreement of the polarization test results with conventional
wvelght loss figure: ustifies the use of these highly reproducible tests
L f ’ & J

for the investigation of the properties of different ferrosilicon alloys,

By using the anodic polarization curves, a complete test can

be done in about a quarter of an hour, giving a semi-quantitative value for

A 8 4

the passivation tendency. If it is jmportant that the rate of

passivation be known, it can be deternined by means of the overvoltage

intercept method, About one day is sufficient for this, with a longer

T ™" ' wanadvntd
period being required for finding the ultinate extenc of passivation,

Such aceinz tests were carried out on all the specimens and the results

were found to be in agreement with the published literature.

The electrochemical tests proved to be reliable accelerated

\ ¢ n . " ~ i res Y so ¢
qualitative tests, The anodic polarization curves were used to evaluate

i . . nte asagival vas
passivetion tendencies, whereas the actual rate of p jvation 3

determined by the overvoltage intercept method.

The influence of alloy composition on the magnetizing and

demagnetizing characteristics was not determined,
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