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ABSTRACT, Using sand moulds [or step-shape casting tests and different
silicon percentage of nodular cast iron it was possible to separate structural
variations produced during freezing from those occurring at Ac, transformation
temperature. The results show that an increase in silicon content leading to di-
fferent variation in the matrix structure, leads to a changing mechanical prope-
rties of nodular cast irons. Tensile strength and elongation of obtained as-cast
nodular cast iron with the composition of 3,9%C, 3.2%Si» 0,5% Mn are ma-
ximum of about 524,5N/mm” and 19,8% accordingly. In the same nodular cast
irons but only with 0,1% Mn the silicon addition first increases after decrcases
elongation, impact toughness and hardness. But tensile strength “changes to the
opposite side.
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By varying the composilion within the deformation limits, the wide variation
in the microstructure and in mechanical propertiecs of nodular cast irons can be
obtained. Further structural changes for a fixed iron composition can be readily
brought about by heat treatment. Bul this technology becomes more expensive.
Relating the compusition of these alloys to their mechanical properties is there-
fore arbitrarily selected melt and solidification trecatments as well as for the
cooling conditions during freezing(!!. But there is the problem about selecting the
chemical composilion of as-cast nodular cast iron for production of thin-walled

castings with ferritic structure and high clongationf®!.
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It was our task to sclect suitable composition of as-cast nodular cast iron
for production thin-walled castings of ferritic struclure (more than 80% ferrite)

with high mechanical! properties, especially high elongation.

1 Experimental Methods

The alloy compositions were selected to examine the effects of silicon on
the structure formation and mechanical properties of as-cast nodular cast iron
with ordinary manganese coantent (0,5% ). Master alloys were melted in acid
lined induction furmace of the capacity 20kg. Silicon and magnesium alloy were
added in a ladle, stirred, and the alloy poured in sand moulds for making of
wedge-shape and step-shape castings with different thicknesses of 7,12, 30, 45,
60mm. All alloys were hypereutectic. The alloy compositions are given in

Table 1.

Table 7 Chemical Composition of As-cast nocular cast iron

Chemical composition, %

No. _——

C Si Mn S P Mg C.E
1 3.9 2,8 0.5 C.010 0.058 0,062 4,83
2 3.9 3.2 0.5 0.010 0.058 0.055 4,97
3 3.9 3.4 0.5 0,011 0.045 0,051 5,03
4 3.9 2,8 0,1 0.011 0,045 0,054 4,83
5 3.9 3.0 0.1 0,012 0.045 0,656 4,90
6 3.9 3.2 0.1 0.010 0.045 0,053 4.97

2 Experimental Results and Discussion

2.1 Structure

Photographs of the microstructures of step-shape castings sections of 12mm
and 7 mm wilh different composition of silicon and manganese are shown in
Fig. 1, The graphite structure of the nodular cast iron in all cases was entirely
spherulitic.

Castings section of 12mm with the ordinary composition of manganese (0,5% )
and silicon of about 2,8% s»olidifies as ferrite-pearlitic structure (60% ferrite,
Fig. 1, a). In spite of high cooling rate, due to low percentage of manganese
(0.1% ) the graphitization rate of similar to cast iroa for castings section of
7mm is almost the same (659% ferrite). In both case, with the increasing of

silicon content the process of ferritic structure formation is highly developed.
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Castings sections of 12mm and 7 mm with the composition of 3.2%Si, 0.5% Mn
and 3.0%Si, 0.1%Mn accordingly represent the ferritic structure of about 80%
or more (Fig. 1, b). The results obtained in further investigation show that
mechanical properties (especially elongation) of these compositions of as-cast
nodular cast irons are maximums.

The amount of ferritic structure according to the wall-thicknesses in different
sections of castings is tabulated in Table 2. The effect of cooling rate on the
formation of ferritic structure is illustrated in Fig. 2.

In nodular cast iron with 0,56% Mn (Fig.2), by the increase of silicon content
and thicknesses of castings the amount of ferritic structure is increased also.
But for the cast iron with 3,4%Si a slight decreasing ferritic structure within
30-60 mm of casting thicknesses is observed. When silicon contents are 2,8%
and 3.2% and thicknesses of castings section is more than 30mm such a reduction
of the amount of ferritic structure is observed also for nodular cast iron with

low manganese content (Fig.3). This phenomenon is probably connected with

reverse segregation of chemical elements present in nodular cast iron.

By

Figel Microstructure of step-shape castings section of 12mm
a, 2,8%S5i; b, 3.2%8Si; ¢, 3.4%8i (Mn=0,5%)
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Table 2 Microstructural results

Nodular cast iron with

manganese content of 0,5%

Nodular cast iron with

manganese content of 0,1%

Silicon Thick-

Fer-

Speci-  Silicon  Thick- Fer- Speci-

men conlen 1% of rite. men conten "% of rite
casting casting

% mm % % mm %
1 2.8 7 45 16 2.8 7 65
2 2.8 12 60 17 2.8 12 85
3 2.8 30 85 18 2.8 30 78
4 2.8 45 90 19 2.8 45 82
5 2.8 60 95 2) 2.8 60 95
6 3.2 7 65 21 3.0 7 80
7 3.2 12 85 22 3.0 12 90
8 3.2 30 85 23 3.0 30 98
9 3.2 45 990 24 3.0 45 95
10 3.2 60 97 25 3.0 60 95
11 3.4 7 90 26 3.2 7 95
12 3.4 12 95 27 3.2 12 98
13 3.4 30 99 28 3.2 30 98
14 3.4 45 98 29 3.2 45 99
15 3.4 60 98 30 3.2 60 100

Comment: metallographic examinations carried out according to Chinese JB 1802—76,

Fig.4

and Fig.5 show how the ferritic structure is changed in difference

thicknesses of step-shape castings with the increasing of silicon content in nodular
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cast irons. Changing silicon content in the range of from 2,8% up to 3,4%, the
cficctivenes of precipitatiun fcrrile phases in smalt thicknesses of caslings scction
(Fig.4, section 7mm and 12mm) is morc higher than that in the larges ones (39, 45,
60mm). Intensification of ferrilic structure formation for secction 30, 45, 60 mm
of cast iron with 0,56% Mn is almost the same within 2,8~3,2%Si (Fig.4).
This phenomenon may be explained by the! weak action of low manganese

content on the graphitization processes.
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Fig.d Effect of silicon on formation Fige5 Effect of silicon on formation
of ferritic structure; (0,5% Mn) of ferritic structure; (0.1% Mn)
(1) 7mm, (2) 12mm, (3) 30mm, (1) 7mm, (2) 12mm, (3) 30mm,
(4) 45mm, (5) 60mm (1) 45mm, (5) 60mm,

2.2 Mechanical Properties

In each case of producing step-shape casting tests of dilferent compositions
for determination of structural changes, test bars of 25 mm wall-thicknesses were
made simultancously. These wedge-shape were intended for a further machining
standard specimens for delinition of mechanical properties.

The elfect of silicon content on mechanical properties of nodular cast irons
with 0,5%% Mn and 0,1% Mn is illustrated in Fig. 6 and Fig. 7 respectively.

The results obtained show that an increase in silicon content which giving
rise to different variation in the matrix structure leads to a change of mechanical
propertics of nodular cast ironse Increasing ratio ferrite to pearlite in nodular
cast irons with 0,5% Mn by addition of silicon from 2,8% up to 3,4% leads
first to an increasc, [ollowed by a decrease in elongation, tensile strengt/h and
impact toughness, while the hardness changes in the opposite direction (Fig.6).
Tensile strength and clongation of this series nodular cast iron with 3,2%Si are
maximum of about 524 ,6N/mm® and 19,8% respectively. In the second series
nodular cast irons with 0,1% Mn, the silicon addition first incrcases after the

decreases in elongation, impact strength and hardness, while tensile strength changes
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to the opposite side.

containing 3,007 Si arc about 23.6% and 485 N/mm?> accordingly (Fig.7).

Elongation and tensile strength of nodular cast iron
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N o . . . .
The fact that mochanical properties of nodular cast irons are strongly influ-
enced by the chemizal composition, and consequently, the matrix structure has

been well established. The resuits show that two compositions of ferritic stru-

cture as-cast nsdular cast irons with very high mechanical properties were
i3

produced. Both oI the alloys are convenient for producing thin-walled castings
with ferriiic structure (about 80% and more ferrite).
better iron
containing 3,9.9C, 3,2°¢Si, 0.5% Mn, (Fig.8) as well as castings of wall thickne-

sses of 7-12mm produced from cast iron of 3,9%C, 3,0%Si, 0,1% Mn (Fig.7).

For obtaining castings

with wall-thicknesses of 12 mm or more it is t> use nodular cast

The ratio of ferrite to pearlite in the iron matrixs of these alloys are shown

in Fig-8. In both case the amount of ferrite is abcut 83-85%.
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3 Conclusions

For producing of thin-walled castings two compositions of ferritic structure
of nodular cast iron are obtained.Castings with wall-thicknesses 7-12 mm may be
produced from alloys coataining 3.9%C, 3,0%Si, 0,1% Mn, as well as castings
of wall-thicknesses 12 mm and more from nodular cast iron coataining 3,9%C,
3.2%Si, 0,5% Mn. The first As-cast nodular cast iron possesses elongation of
about 23,.6% and tensile strength of about 489 N/mm?, the second one-20% and
525 N/mm? accordingly. Both of these compositions of as-cast nodular cast

iron may be successfully used in practice.
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The Anti-Scoring Lapping Paste for the Gears
Rapidly Lapping-in Under Capacity Load

Rapidly Lapping-in Under Capacity Load for gears is a difficult problem
which is awaiting to solute in the worlde This lapping paste with cubic network
substance, could lap the gears under the capacity [rad without any damage. After
lapping-in, the degree of tooth surface finish could be attained V8 and the con-
tact area could be attained 100%. Otherwise, the degree of other tooth preci-
sion index could be arised more than one grade, generally, the numbers for lap-
ping-in will not be more than 10‘s So, It can take tne place of grinding bring
about the effect of correction of the blank shape. Meanwhile, it could be lapping
the worm-gearing, axe and bush, bolt and nat, and other parts that need rapidly
lapping-in under capacity load.

Lapping paste are no damage for bearing and equipment: no cnvironment po-

[lution, harmless for one's health.
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