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Simulation of the gating system design on mold filling and tempera-
ture distribution in a casting component (A case study)

Amir Moradi', Mehdi Divandari?, Seyed Mohamad Ali Boutorabi *
1-Iran University of Science and Technology,

2-Associated Professor Metallurgy and Materials Engineering, Iran University of Science and Technology
3-Professor Metallurgy and Materials Engineering, Iran University of Science and Technology,

Abstract

Design and dimension of the gating system determine the mold filling rate and the perfection of the casiing is
under its influence. This perfection will be provided only in suitable conditions of gating system and gently, in
sequence and uniform filling of the mold. In this research, the influence of effective factors (gating ratio and
location) on designing of a running system for a cylindrical part was performed using a simulation sofiware.
Various gating systems were designed to study the metal entrance into the mold, its internal movement and
the temperature disiribution during and after filling. Results illusirated serious turbulence in the top-pouring
system which is not proper for film forming alloys. Thus, using a bottom-pour system at which the metal enter-

ing velocity into the mold is lower than a critical velocity could be appropriate. Increasing the cross-section of

the gate in upward system can be useful for metal velocity decrease. In addition, the gating system must have
a suitable temperature distribution into the part. Gentle and uniform filling condition, with the velocity of 0.45
m/s, using a ring-shaped runner with ten gates had the besi performance.

Key words: Simulation, fluid flow, temperature distribution, gating system design
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Chemical, mineralogical and morphological properties of steel slag
Hedayat Gholami

Ph.D. student of Materials and Metallurgy Engineering, Faculty of Metallurgy and Materials Engineering,
University of Tehran
Hedayat.gholami@ut.ac.ir

Abstract

Steel slag is a byproduct of the steelmaking and steel refining processes. This paper provides an overview of
the different types of steel slag that ave generated from electric-arc-furnace (EAF) steelmaking, and ladle fur-
nace steel refining processes. The mineralogical and morphological properties of electric-arc-furnace-ladle
[EAF(L)] slag samples were determined through X-Ray Diffraction (XRD) analyses and Scanning Electron
Microscopy (SEM) studies. The XRD patterns of EAF(L) slag samples were very complex, with several over-
lapping peaks resulting from the many minerals present in these samples. The XRD analvses indicated the
presence of free MgQO and CaQ in the EAF(L) slag samples. SEM micrographs showed that the majority of
the sand-size steel slag particles had subangular to angular shapes. Very rough surface textures with distinct
crystal structures were observed on the sandsize particles of EAF(L) slag samples under SEM. The charac-
teristics of the steel slag samples considered in this study are discussed in the context of a detailed review of
steel slag properties.

Key words: slag, steel making, electric arc furnace, ladle furnace, chemical composition
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Das etal. [7) BOF ] 22 12 (T} 3 - - 03 0.3 - EX ] -
Juckes [8]* BOF 364458 107-152 |-34 4174 - - -4 002 2743 - -5 252
Mahien etal, [9] BOF A ns 20 63 - ns - - 19 05 bh -
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shi |12 BOF 3055 820 16 505 108 - - 0102 24 042 622 -
Tomavainenetal [13]  BOF [ 1 19 9% 107 109 - - 1] 1 - =t
Waligora et al, | 14] BOF a7 133 30 64 - M4 2% o7 15 L 5]
Xuequan ef al, 15]* BOF 4560  10-15 15 313 7-20 34 - - - - 14 -
Rarra et al. [16) EAF 05 161 76 50 - 356 - 08 4 0 06 -
Luxin etal. [17) EAF NA 154 122 9 HA - - - 56 056 12 -
Manso et al. |18] EAF B 153 74 (3] - - 25 01 45 - - 0s
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Tuakiridis et al. [19] FAF 8 175 A %) - 24 — - 28 (Y] - -
Nicolae et al. [20] Ladle wh W? 36 79 (e on 047 08 04 - 02 -
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Qlan etal, [21] Ladle L 1959 123 74 - 1] B - 14 = 04 5
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Investigation on turning inserts specifications & parameters on the
tool life and machining costs of grey cast iron parts

Abootaleb javadi manesh
Faculty of Technical and Vocation University, Emam Mohammad Bagher - Sari

Abstract

Now a days using the turning inserts technology, prepared complicated situation for organize and arrange-
ment of machining processes. That have significant effect on machining economical directly. production cost
in the metal removal is concluded in cases such as metal removal data, chip control , toll changing , tool life
work piece , material , extra cosis and library cosis.

It is obvious that, cutting tools included 3%-4% of the production cost, bul they have effected greatly on the
total economical metal removal. When cutting tools appropriately applied, usually significantly improve the
production cost. Although origin cost of tools doesn't change a lot, but the effect of that on other production
cost, influent tools cost variations.

Due to referring important and great variety of tools based on geometric figure , thickness insert , other pa-
rameters and variety of tool holder (more than 2000) , in this research only evaluation right selection and ef-
fective whichever of tool specification on improvement of machining process and cost control . for this reason
use a C-insert with 80o and cast iron-GG25 work piece. Some of tool specifications such as shape and dimen-
sion , tool nose radius , grade , chip breaker and so were evaluated on break drum of a passenger car which
made from grey cast iron.

Key word: cutting tools, inserts, machining, tool life, Cast Iron Machining, Brake Drum
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