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Effect of cooling rate on solidification characteristics of AZ91
magnesium alloy using cooling curve thermal analysis

F .Yavari', S.G. Shabestari’

1- M.Sc. graduated, School of Metallurgy and Materials Engineering, Iran University of Science and
Technology (IUST)
2- Professor, School of Metallurgy and Materials Engineering, Iran University of Science and Technology
(IUST)

Abstract:

The application of cast magnesium alloys as the lightest structural metal is increasing due to the requirement
Jfor weight reduction in the automotive and aerospace industries. Most commercial magnesium alloys are
based on the Mg-Al system (AZ and AM alloys) and casting is the most commonly used production process for
magnesium components. Mechanical properties of cast alloys are strongly depend on their as-cast microstruc-
ture and it is related to solidification and cooling condition. In this research solidification characteristics of the
most widely used Mg alloys, AZ91 alloy, has been investigated using cooling curve thermal analysis technique.
For this purpose, cooling curves of AZ91 alloy have been plotted in six different cooling rates. The results show
that by increasing cooling rate, the nucleation temperature of primary dendrites is increased and the nucle-
ation temperature of eutectic phases is decreased. Microstructure and phases have also been investigated.

Key words: thermal analysis, solidification, AZ91 magnesium alloy, cooling rate, microstructure
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Microstructure Investigation of Cobalt-Based Superalloy
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1- Iran University of Industries and Mines (IUIM) ,*abedjfs@gmail.com
2- KNTU University of Technology
3- Iran University of Science and Technology

Abstract:

In this study, microstructure of as-cast cobalt based superalloy MAR-M302 is investigated by using optical
microscopy, scanning electron microscopy equipped with energy dispersive spectroscopy. X-ray diffraction
pattern is used for identify existent phases in as-cast super alloy. Metallographic investigations showed that
as-cast MAR-M302 includes the MC carbides as a discrete, blocky dispersion with Chinese script morphology
and the eutectics M23C6 and M6C carbides. The M,,C, and M6C carbides are lamellar eutectic with matrix
as Great Island.

Key words: Microstructure, Heat treatment, MAR-M302, M, ,C, carbide
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The Effects of Withdrawal Rate in Bridgman Directional
Solidification Technique on Structure of GTD-111

M .Babaei ,S.M .Abbasi ,S.M .Ghazi Mirsaed ,M .Mostafaei
Metallic Materials Research Center ,Malek Ashtar University of Technology ,Tehran ,Iran

Abstract:

In this study the effect of Bridgman technique withdrawal rate on structure of Ni-base superalloy
GTD-111 has been investigated. So the withdrawal rate 2.5, 5 and 10 mm/min selected and effect of this varia-
tion on structure contain density of grains, deviation orientation, primary and secondary dendrite arm spacing
were evaluated. It was observed increasing withdrawal rate cause density of grains increased but the deviation
orientation, primary and secondary dendrite arm spacing decreased. It was also observed that by increasing
the withdrawal rate, at first the number of freckle decrease and then increase. Thus, this result was obtained
with investigation of alloy structure that by the increasing the withdrawal rate of a limit, risk of formation the
freckle increase in alloy structure and this has a negative effect on the directional structure. This issue was
observed in 10 mm/min withdrawal rate.

Key Words: Ni-base Superalloy, Directional Solidification, Bridgman Technique, Withdrawal Rate, Macro-
structure, Microstructure.
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Effect of Compound Casting Parameters of an
Aluminum-Aluminum Alloy on the Interface Quality
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Abstract:

Aluminum is one of the most common metals used in industry and aluminum composites are highly regarded by
engineers because of having simultaneously the desired physical and mechanical properties. Therefore, in this
study, casting of aluminum-aluminum bimetallic composite samples of A356 and 7075 which are widely used
metals in the industry have been done without surface preparation. With a constant volume ratio of metals,
A356 melt was casted around the 7075 insert. In this paper, the melt temperature as one of the most important
parameters affecting the quality of interface as well as the insert temperature and cooling the samples was
investigated. Comparing the results of the optical microscopy indicate improvement of the interface quality
with increasing the melt and insert temperature, due to the destruction of oxide layer caused by thermal stress
between the metals. The results show that the cooling condition of the samples, has no significant effect on the
quality of the interface.

Keywords: Aluminum, Composite, Bimetal, Casting, Interface
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Failure Analysis of IN-738L.C Cast Alloy Gas Turbine Blade
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1. Academic Staff of Technolgy Development of Institute
2. Imidro Organization

Abstract:

Turbine blades experience hot temperature and high level of stress in accordance with their place and the
working condition. These blades which are produced from high strength superalloys with good resistance to
the high temperature are mostly made by casting and forging processes. One of these alloys is the cast nickel
base superalloy, Inconel-738. This alloy was used in the third row of the gas turbine, and was fractured in a
short time. To figure out the reason of fracture, chemical analysis and mechanical tests was performed on the
new and old blades that had been fractured afier a great amount of time of work in an elevated temperature.
The results from the tests for the new blade and the old one were compared with each other. Moreover, the
microstructure and surface fracture of these blade were investigated in the root and blade locations. Conse-
quently, the brittleness of blades which caused fracture is resuited from the formation of needle like carbides
in the grain boundaries.

Key words: Blade, Turbine Gas, Cast Alloy, Carbide, Fracture
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Evaluation of Al Alloys Grain Refinement with addition of AITi5SB1
inoculant

Ashkan Nouri'*, Hussein Hasannejad'

1-Assistant Professor, Department of Materials Science and Engineering, Faculty of Engineering, Arak
University, Arak, Iran.(*a-nouri@araku.ac.ir)

Abstract:

In this investigation, influence of Ti and B in commercial pure aluminum and an Al-Fe alloy on the Grain re-
finement was studied by various addition of AITi5B1.Grain refinement tests were performed at a cooling rate
15 Css. The results showed that in aluminum and Al-Fe alloy the grain size decreases with increasing addition
of grain refiner. It was concluded that for the same B content, the grain size was smaller in Al-Fe alloy. The
difference in the grain sizes for the same content of B was almost 15um. This is noticeable smaller than the
difference between the grain sizes in samples with the same difference of growth-restricting factor made at
slower cooling rates.

Keywords: Grain Refiner, Cooling Rate, Grain Size, Growth-Restricting Factor
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Evaluation of mechanical properties of Nano-composite aluminum
reinforced by TiC by stir casting

Mohammad mafi*, Behrooz Ghasemi, Omid Mirzaee
*Corresponding Author Address: Faculty of Materials and Metallurgical engineering, Semnan University,
Semnan, Iran.
Corresponding Author E-mail:msina222(@gmail.com

Abstract:

In the last few decades, the production of Aluminum Matrix Composite (AMC) has been attractive due to the
enhancing the mechanical property of Aluminum. One the most important parameters in the production of
metal matrix composites is the uniform distribution of reinforcing phase in the matrix. The stir casting method
can produce composite by strengthening the Nano-particle in the uniform distribution of reinforcing particles
in the matrix and high wettability, which is the most important parameter in determining the properties of
materials on the Nano-scale. In this study, the aim is producing aluminum composites reinforced with TiC
nanoparticles coated with aluminum to increase the wettability. After preparation of particles, they were added
to molten aluminum alloy LM?2 and after stirring over a period of time as a variable parameter, casting was
done in the sand mould. To evaluate the mechanical properties of the composite the Brinell test was used for
the determination of the hardness and the pin on disk test was used to measure the wear rate and the friction
coefficient. The results show that the hardness of composite increases and. With the increase of stirring time,
the weight loss decreased with respect to the base alloy and the coefficient of friction increases.

Keywords: Mechanical properties, nanoparticle, Aluminum Matrix Composite, Stir casting, TiC
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Evaluation of mechanical properties of Nano-composite aluminum
reinforced by B4C using stir casting method

Mohammad Javad Olya*, Behrooz Ghasemi, Omid Mirzaee
Faculty of Materials and Metallurgical engineering, Semnan University, Semnan, Iran.
*mjavad.olya@gmail.com

Abstract:

In the last few decades, the production of Aluminum Matrix Composite (AMC) has been attractive due to the
enhancing the mechanical property of Aluminum. One of the most important parameters in the production of
metal matrix composites is the uniform distribution of reinforcing phase in the matrix. The stir casting method
can produce composite by strengthening the Nano-particle in the uniform distribution of reinforcing particles
in the matrix and high wettability, which is the most important parameter in determining the properties of
materials on the Nano-scale. The aim of this study is producing of aluminum composites reinforced with B4C
nanoparticles coated with aluminum to increase the wettability. After preparation of the particles, they were
added to molten aluminum alloy LM2 and after stirring over a period of time as a variable parameter, casting
was done in the sand mould. To evaluate the mechanical properties of the composite the Brinell test was used
for the determination of the hardness and the pin on disk test was used to measure the wear rate and the fric-
tion coefficient. The results of the present research show that the hardness of composite increases adding the
strengthening Nano-particles and the weight loss with respect to the base alloy decreased when the stirring
time increases. Also, the coefficient of friction increases.

Keywords: Mechanical properties, nanoparticle, Aluminum Matrix Composite, Stir casting, B4C
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Technology of Melting and Casting of Ni-Resist Cast Irons

Najmeddin Arab
Assistant of Professor, Islamic Azad University,Saveh Branch,Saveh,Iran

Abstract:

This study introduce Ni-Resist cast irons and the technology of melting and casting of these alloys. In compari-
son with regular grey and ductile irons, Ni-Resist cast iron have some differences in production technology
which can effect on mechanical properties, microstructure and casting quality. For example, effect of chemical
composition, residual magnesium, fading time, magnesium treatment, inoculation gating and risering design,
and adding alloying elements and pouring the molten metal are different with regular cast irons.
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Common  ASTM 150 DIN BS

Mame  A436.84 28921973 1694 3468:1986
NiMn 137 L-NiMn 137  GGL-NiMn 137 =
NiResist1  Type1 L-NiCuCr1562 GGLNIiCuCr1562 GradeF1
Ni-Resist1b Type1b L-NiCuCr1563 GGL-NiCuCr1563 =
Ni-Resist2  Type2  L-NiCr202 GGL-NiCr202  Grade F2
Ni-Resist2b Type2b  L-NiCr203 GGL-NiCr20 3 5
Nicrosilal . LNSICr2053 GGL-NISICr205 3 .
Ni-Resist3  Type3  L-NiCr303 GGL-NiCr303  GradeF3
Ni-Resist4 Typed LNiSICr3055 GGL-NSIOr3055 z
Ni-Resist5  Type5 L-Ni 35 - -
Ni-Resist6  Type6 3 2 .
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Common ASTM ISO DIN BS

Name  A43983A5T184  2892-1973 1694 3468:1986
NiResist D-2 Type D-2 SAQ202 GGG-NiCr202 Grade S2
NiResist D-2W - - GGG-NICiNb 202  Grade S2W
NiResist D-2B Type D-2B SA0 203 GGG-NICr203  Grade 328
Nicrosilal Spheronic - SASCr2052 GGG-NiSICr2052 -
NiResist D-2C Type D-2C S-Ni 22 GGG-Ni 22 Grade S2C
NiResist D-2M Type D-2M SAW 234 GGG-NiMn 224  Grade S2M
NiResist D-2A Type D-3A S-NO 201 GGG-NiCr 301 -
NiResist D-3 Type D-3 SAQ 303 GGG-NICr30 3 Grade S3
NiResist D4A - - GGG-NiCr3052
NiResist D4 Type D-4 S-NiSiCr3055 GGG-NiSICr3055
NiResist D-5 Type D-5 S-Ni 35 GGG-Ni 35
NiResist D-5B Type D-58 SAQ353 GGG-NICr353 -
NiResist D-55 Type D-58 S-NiSiCr3552 GOGG-NiSiCr3552 Grade S58
NiResist D-§ 2 SAW 137 GGG-NiMn 13 7 Grade S8
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Common Ni Cr Si Cu Mn C max Other
Name
NiMn137 120140 2max 153C - 6070 30 -
NiResist1 135175 1525 1028 5575 0515 30 -
NiResistlb 135175 2535 1028 5575 0515 30 -
NiResist2 180-20 1525 1028 5Smax 0515 30 -
NiResist2b 180-20 3060 1028 Smax 0515 30 -
Nicrosil-al 18020 1545 3555 - 0515 25 -
NiResist3 280320 2535 102C Smax 0515 26 =
NiResist4 29.0-320 4555 506C JSmax 0515 26 -
NiResist5 34.0-380 .Tmax 102C Smax 0515 24 -
NiResisté 18020 1020 1525 3555 0515 30 1.0Mo
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Common Ni Cr Si Cu Mn C max Other
Name

NiResist

D2 180-220 175275 1030 OSmax Q70125 30 -
MNIResisT

D-2w 180-220 150220 1522 OSmax 0515 30 .122000
NiResist

D-28 180-20 275400 1530 O0Smax 070125 30 -
Nicrosiial

Spheronic 180-220 1025 4555 0Smax 0515 a0
MNiResist

D-2C 210240 OSmax 1030 OSmax 1824 29 -
NiResist

D-2m 220240 02max 1525 OSmax 375450 26 -
NIResist

D-3A 280-20 1045 1025 OSmax 1.0max 26 =
NiResist

D3 280320 2535 1025 0Smax 10max 26 -
NiRasist

D-2a 290220 1525 4060 0Smax 0515 26 -
NiResis?

D-228 0320 4555 SC60 0Smax 10max 26 -
MNiResET

D-534 030 OTmax 1028 O5Smax 10max 24 -
NiResist

D-58 340360 2030 1025 0OSmax 1.0max 24 -
NIResst

D-8S 340-370 115225 4555 0Smax 1.0max 23
MNiResist

D& 120-140 O02max 2030 OSmax S070 30 -
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