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ABSTRACT

The aim of this work is studying the (Alnico 5palby using powder metallurgy method. Containingraesting by
device of atomic absorption (5% Al, 13% Ni, 17% €% Cu, 63% Fe) Physical properties have been studi
different heat treatment temperatures (Apparent ditgn Porosity, Water Absorption) and mechanicaickers
Hardness). The real density and apparent dens#ulte show that the ratios of the apparent derlsitg than real
density. The mechanical hardness measurement $teoivdreasing in this value corresponding to therdasing of
porosity and water absorption after heat treatmieatause of grain growth and alloy homogenization.
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INTRODUCTION

Alnico alloys are very important group of Permaneragnetic alloys which are used in wide rangeetéctrical
devices [1,2]. Such as mini-transducer for Mossb[8rGint Magneto Resistance(GMR)[4] and receutyAlnico
bonded magnet [3,4,5,6].

They contain Fe, Co, Ni and Al with minor additiohCu and Ti [7, 8]. These alloys have attractedsiderable
work, both theoretical and experimental becausetbéir magnetic properties, good corrosion restarneat
treatment, high Curie temperature and the higresration magnetization [9]. More recently the stawe of some
titanium and niobium adding to the Alnico compasithas been examined in an attempt to find theores their
high coercivity and saturation magnetization [10,11

These Alnico alloys can be divided into more thanentypes, depending on atypical nominal compasitio
and improvement in magnetic properties during table method of preparing [7, 9] .

The magnetic hardness of Alnico magnets results flee shape anisotropy of magnetic precipitatehviaire
formed when cast Alnico alloys are subjected tpecil heat treatment. The homogenized alloy ctsefsa single
BCC structured-phase) which with heat treatment undergoes splraetamposition into two BCC phased (and
a2 phases). Thel phase is an Al(Ni)-rich weakly magnetic phaset(mahase) and the2 phase is an Fe(Co)-rich
strongly magnetic phase (in the form of rod shgpedipitates) [12].

There are only few studies exist on the behavioAlofco in confined geometries [13,14] .Most of theidies and
all attention in the literature have been focusednagnetic and structural properties of Alnico-5tift insufficient.

In the present work the correlation between the@atians of the magnetic and structure propertieslifierent

annealing temperature has been studied.
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MATERIALS AND METHODS

Metallic powder with high purity has been used affhas purity more than (99.96 %) . An these posvdez mixed
according to standard percents of Alnico 5 alloynéuld of steel with geometrical dimensional hasrbbuilt . The
samples has been form often mixing of powder byréwiit press under (6 Ton) pressure for cylindrigamples
with (L =1.6 cm, r = 0.5 cm) . Figure (1) shoteghnology rout of preparation of Alnico 5 alloy powder
metallurgy method. Then thermal treatment of samfiig German furnace of type : (Renfert) model (Magm
no.2300-0000) at room temperature and degrees §30®00)°C with heating range (8C/m) with fixing of
samples at thermal degrees mentioned for (1 hoith slow cooling . Then physical examination (Apgar
density, Porosity, Water Absorption) are done bghtmedes method where samples are dried for () lhywising
electric drying furnace . At (10TC). The sample has been weighed after taking ifrout the furnace . This weight
called dried weight (\y .

An then the sample been bathed for (24 hour) ated tfat took out of water and dried from waterpdrdy a cotton
cloth without pressing the sample . So as not ttinguwater found in external vacancies of samples
After that the sample been weighed and this weighéd saturated weight (YV.

Then sample measured its weight while hanging s Btep done by simple system shown in figure (Zhe
saturated water sample so as to weight while @gjng in the water and this weight called hanggivgi,) .

Then apparent density calculated (A.D), apparensitie (A.P) and water absorption (W.7A) accordiaogtuations

below [15,16,17]:
wd

Where p : water density (1gm/ctn

_ Ws-wd
AP=T0X100% e )
woa=20x100% e @)

For the mechanical properties represented by @logl values of hardness (Vickers hardness testlfeamples
with load (500 gm) . Taking five values in orderstoow surface's homogeneity and free of defectsnalculation
of average by unit (gm/cinfrom digital screen of device directly.

RESULTSAND DISCUSSION

Figure (3) shows values of apparent density to ghmples increased with increase of sintering teatpes .

Because of reduce in porosities and increase @§ysathomogeneity, this agree with the studies 188,20] . Either
figures (4) and (5) it shows values of apparensidgmnd water absorption for sample of projdts.observed that
values of porosity and water absorption reduceaiti®s with increase sintering temperature , wheceease of
sintering temperature leads to increasing in cati@h of grains powder where reduce of porositiesktplace and
change in its shape . This reduce of values pgrasitt water absorption confirm that they have isgetelation

with apparent density .

Figure (6) shows hardness values by Vickers metbodilloys samples with different sintering temparas .
Where show as hardness values of samples increasthgincreasing of sintering temperature and soabee
decrease of its porosity mention. This agree toih Wie study [21]. Table (1) show values of appadansity,
porosity, water absorption and hardness valuesahigimge sintering temperature.

Table 1. Values of apparent density, porosity, wateabsorption and hardness with change of sinteringemperature

Sintering Temp.(° C]  Apparent Density (glcrh Water Absorption| Porosity % | Hardness (g/mf)
R.T. (25° C) 4.87 6.4 12.65 534.54
700° C 5.1 2.95 4.35 554.22
800° C 5.22 1.65 2.85 605.39
900° C 5.35 0.7 1.8 691.62
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Prepare of materials powder
used in alloy with high purity
according to weight ration

Mill and mix material
powders

Drying at (80 °C) for (30 min)
to remove strains and
humidity

Pressing in different shapes
and volumes moulds under
(8)Ton

Tests making

Hardness Physical (Apparent density,
Porosity and Water

by Vickers method absorption)

Fig. 1: Preparing of (Alnico 5) alloy by powder meallurgy method

Fig. 2: Digital balance
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Fig.3 : Change of apparent density with sinteringeémperature

Fig.4 : Change of apparent porosity with sinteringiemperature
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Fig.5: Change of water absorption with sintering émperature
720
700

-i i
540 1 ! 1 /

620 -

600 | ! ! d

580
560 : - "‘/

540 T

Hardness (Hv)

520 -
20 230 420 620 820 1020

Sintering Temp. (°C)

Fig.6: Change of hardness values with sintering teperature
CONCLUSION

Throughout preparation alloy (Alnico 5) and studyiits physical and mechanical properties are suizetiras
follows:

1- There is clear effect of used thermal treatnaewdt chosen time of the physical and mechanicalestigs.

2- The studied samples showed linear relation betwapparent density and hardness values with iigter
temperature.

3- Studied samples indicated inverse relationaparent porosity and water absorption with sintetemperature.
4- The studied samples showed apparent densityhandiness values increased with increasing of ramgte
temperature.
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5- The studied samples showed inverse relatioppérent porosity and water absorption with appadensity
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