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ABSTRACT:

Casting defects are ones of the important problems occurring in the casting process .The large
number of the defects make the diagnosis of them difficult and depend on the inspector experience
and his information of the defects property. This diagnostic perhaps being wrong and not accurate.
Therefore in this research an inclusive program through information system was designed to
diagnose the defects and its causes then put the suggested remedy, this program contains four
methods to recognize the defects in castings .The methods are 1.Use selection of the listed property
of the defects 2.Benefit from the pictures of defects to diagnose the defect. 3. The questions and
answers method .4.Combo box that contains all the defects name .The last method was designed
only for the workers having a great experience in this field. It is found after verification that the
method of picture is the simplest and rapidly one because the user needs to see the picture that is
given to him and compare them with the castings defect. The program was designed by the use of
Visual Basic language, which allows making dealing with the methods easy. The arrangement of
this number of defects was done by use general classification that classify them to seven groups
and these were divided to subdivision groups .The verification was done to check the effectiveness
of the program and it gave good results .
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INTRODUCTION

There are many defects that appear in castings products due to some reasons such as the existence
of gases in molten metal, the inclusions in metals and mould, the moisture in sand mould and
improper pouring temperature (British standered,1956) . Most of these defects appear in sand
casting and less in other types of casting. Some defects can be accepted with them because their
effects are negligible others are refused that led to losses in time and money for the manufacturer
.The methods that available to recognize these defects are slow and randomly and depend only on
worker experience. Some literatures survey approach from this subject such us:( Mery ,2002) who
make review of methods for automated reduction of casting defects , (Naro,2002) deals with
porosity defects in iron casting from mold metal interface reactions .(Mark ,2005) study the
analysis and reduction of casting defects . The present work is a practical method for diagnostic
because it depends on computer technique to design and implementation information system for
general diagnostic and remedy of casting defect. The user can choose one of the methods that
designed in the program to get the final result of the search, and this is done by following the steps
of every method until reaching the final result which contains the properties of the defect, its
causes and the suggested remedy.

DESIGN OF PROGRAM

The experimental work includes:

1 Design the program contains all casting defects through suitable classification which divides
the defects into seven groups according to their properties (Technical council,1950)

Group A (Metallic Projections)

Group B (Cavities )

Group C (Discontinuities)

Group D (Defective surface).
Group E (Incomplete casting).
Group F (Incorrect Dimensions and Shape).
Group G (Inclusions or Structural Anomalies).
These groups were divided to subdivision groups(Groover, 1996)
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2 In the program there are four methods Fig. (1) designed to diagnose the defect by choosing one
of them:
Welcome To Casting Defects

In This Package You Can Find Your Defects :

@ Either By Selection.

@ Or By Pictures.
@ Or By Questions And Answers .

@ Help

@ About this package

@ Addition

@ End

How to use this window

move the mouse pointer near the selection you want to choice
and click it

[exiernot [l _or [ intermal [ or |
[ alloys W or W oteel casting |

Fig (1) The main window of the program.

METHOD OF SELECT

The user can choose this method by click on point (1) in the main window then Fig. (2)
appear. Now it should select if the defect seem to be external or internal and if it is unknown select
(not known), also select if it general (alloy) or (steel), because the program is separately searching
these two alloys. In this window the user should choose one of the seven groups because they are
all actives, the chosen was done by the user decision when compare its castings defect with them.
Now when select one of the groups a window appear that contains all the properties of the external
or internal defect according to the previous choice Fig. (3). All the properties are actives, but
before click on any one and in order to make sure of the choice there is a command (show picture)
when click on it, the picture of the selected properties is appear Fig. (4), then it can select the right
property. It will take to the next window, which includes the mean defect for that property through
the general classification of its group. In this classification, the exact defect is only active and
appears with the color different from the others defects in the groups which they are non-actives in
that time Fig (5). When click on the block of this defect the final result will appear which contains
the properties of the defect, its causes and the suggested remedy for it, also a small picture for the
defect Fig (6).
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. MAIN FORM OF SELECTION

i e st TR o [ e o

i DTN - [ oo i

&
Casting Defects
Metallic projections

list the selected choice | Ok |

HAstan|| 1 @& 1 > || casTiNG | B Micrasoft Word|[ 55 MAIN FORM OF SEL... B8 a3 11200

Fig. (2) The selection of the groups with the type of the defect

&, Form3

choose the form of defect you have:

irregular crack , like projecti rface of ings , it can only be
o T e

I(' Excessive fin , Excessive flash along parting line I
N k of projections on the surface of die casting

~ A rough irregular projection on the surface of a casting , some times com:ainingl
embedded Sand

~ Thin metallic projection , located at a re-entrant angle , it dividing the angle in
two parts

If' Thick fin , attached to the casting at the parting line I

~ Partial lift of top part or displacement of the sand in the mould by metal pressure , causing the mould
rface to crack withth q fi ion of fins or flash on the casting

I(“ Formation of fins in planes related to the directionof mold assembly I

~ displacement of sand , at mould joints or core prints , irregular shaped cavities , projectons on the
castings

Fig.(3) The Selection of the property
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I Veining (mapping) J

Fig. (4) The picture of the defect of the selected property

GROUP A

metallic projections

massive projections

projections with
rough surfaces
other metallic

projections

=
small metallic
m ould drop or| projections with
sticker smooth surfaces
‘metallic projections in erosion cut

the form of fins of flash external or

principal casting

dimentions i mold drop

cracked or broken mould

Troken or
= crushed core
heat checked die

fillet vein

Fig. (5)The general classification of the mean defect

[ METALLIC PROJECTIONS ]

VEINING
(MAPPING)

PROPERTIES SUEEESIED

1- DRAY LOAM
1- IRREGULAR CRACK
2- LIKE PROJECTIONS ON THE SURFACE OF
TINGS CAUSES
2-DRAY SAND
34T CAN ONLY BE REMOVED BY CHIPPING BRIy
TR 1- THIS DEFECT IS USUALLY BAPIDLY:.
; DUE T0 THE REPRODUCTION
OFMOULD - DRYING CRACKS ON o
THE SURFACE OF THE CASTING el T
5 SANDMIXTURES
2-1T IS PARTICULARLY COMMON EMPLOYED BY USING
ON CASTINGS MADE IN LOAN LESS CLAY BOND

MOULDS AND TO A LESSER
EXTENT WITH DRY - SAND
MOULDS .

- IT CAN ALSO ARISE ON

3
Rome CASTINGS MADE IN GREEN SAND
2 MOULDS IF THE SAND EMPLOYED
HAS TOO HIGH A CONTRACTION ON
HEATING SUCH AS IS LIKELY TO
AHISE FRUM.THE PRESENCE OF

4- INSUFFICIENT COAL - DUST
EXCESSIVE MOITURE CONTENT

Fig. (6) The final result
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THE METHOD OF PICTURES

The second method is the use of pictures Fig. (7) (a) and (b) to recognize the defect by comparing
the picture of the defect in defective casting with the pictures of all defects listed after choosing the
type of defect and the kind of the alloy. Also it should choose one of the seven groups, Fig. (8).
Then the pictures appear until find the same picture of defect same as of the defect in defective
casting. Fig. (9). This picture is active in that time, when click on it the general classification of
that defect appearFig. (10) .The defect in this classification is the only one active and appears with
different color while other defects in the classification are not active Fig. (11).

Welcome To Casting Defects

In This Package You Can Find Your Defects :

@ Either By Selection.

@ Or By Pictures.
@ Or By Questions And Answers .

@ Help

@ About this package

Aadition

@ End

How to use this window

move the mouse pointer near the selection you want to choice
and click it

Fig. (7) (a) The choose of the second method

P

Welcome To Casting Defects

In This Package You Can Find Your Defects

Either By Selection._
Or By Pictures._

a>

&

Or By Questions And Answers _
‘a ) ~

<>

<>

@

in this selection select by click on the picture you
i it is similar to your defect

to continue click start

Fig. (7) (b) The start of the second method
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EETE - Back

casting defects

metallic projections Group A

defective surface Group D

incomplete casting Group E

inclusions or stractural anameolies Group G

Fig. (8) The choice of types of the defect, the kinds of alloy and the group of defect.

Rough Surface
(Metal Penetration) or (Burning

Fig. (9) One of the listed pictures

group D

grooves on the
casting surface

depressions in the
casting surface

the skin of the FRefate ranghnesk buckle

casting -

== rat tail

surface folds gas
runs

rough casting

flow marks
surface

crows feet slag inclusions
orange peel

e defect
cope defec metal mould

severe roughness
high pessure
moulding defect soldering die

erosion

elephant skin laps

serious surfacedefects

seams or scars

plate like metallic
projection with
rough surfaces

usually parallel to
casting surface

adherence of
sand more or
less vitrified

flow marks oxides adhering

after heat treat

deep
indentation of
the casting
surface burn on
scabs oxide scale
expansion

[push - up clamp

adherent
cope spall packing
boil scab ,

erosion scah

metall
penetration

dip coat spall ,
scab

blacking scab

Fig. (10) The general classification of the mean defect
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DEFICTIVE SURFACE

ROUGH SURFACE SUGGESTED I

[oR =a ¥ 1§ =i &Y

PROPERTIES

-

- AVOID TOO COARSE AND OPEN
MOULDING SAND

- USE SUITABLE RAMMING DENSITY

1 - SURFACE OF CASTING ROUGH TO
THE TOUCH

2 - HAVE POOR APPEARANCE CAUSES

3 - APPEAR WHEN RAMMING DENSITY
INSUFFICIENT

- BEST MOISTURE CONTROL

1 - MOULDING SAND T0O
4 - FOUND IN WHICH PERMEABILITY OF COARSE AND OPEN

MOULDING SAND TOO HIGH

- CORRECT SAND PRACTICE
- CHECK PERMEABILITY OF MOULDING !
SAND
- USE SUITABLE GREEN STRENGTH
OF SAND

o A s W N

2 - RAMMING DENSITY
INSUFFICIENT

n
_‘ ’ ‘ 3 - POOR MOISTURE CONTROL

4 - HIGH PERMEABILITY OF
MOULDING SAND

5 - GREEN STRENGTH OF SAND TOO
HIGH

Rough Surface
(Metal Penetration) or (Burning

Fig (11) The final result.

METHOD OF QUESTIONS AND ANSWERS

There is method of diagnose the defect in the defective casting by using the questions and choose
answers that give the exact result. First it should take point three in main window Fig. (12) then
the next window appear to choose the types of the defect and the kinds of casings Fig. (13) After
that the starting window of the method appears Fig. (14) .In that time many questions related to the
properties of the choosing types appears Fig. (15), the questions can changed by clicking (No) for
the question that not give the right property until reach to the question give the property similar to
the defect in the castings. When click (Yes) to that property, the general classification of the mean
defect appear with the different color between the other defects in this classification Fig.
(16).Clicking on the mean defect give final result Fig. (17).

Welcome To Castina Defects Proaram

In This Package You Can Find Your Defects :

@ Either By Selection.

@ Or By Pictures.
@ Or By Questions And Answers .

(a) Heip

@ About this package

Addition
@ End

How to use this window

move the mouse pointer near the selection you want to choice
and click it

[Projectt =1

you interded incorrect choice for more information go to help

Fig (12) Selection of third method
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=, selection by picture

casting defects

metallic projections

=

Fig (13) Choose the types of defect and the kind of casting

\Weleome T Castinn Defects Pronram

n This Package You Can Find Your Defects

Either By Selection.
Or By Pictures._
Or By Questions And Answers .

Fig (14) The starting of third method

Welcome To Castina Defects Proaram

In This Package You Can Find Your Defects

Either By Selection.

Or By Pictures.

Or By Questions And Answers .

in this selection answer (yes )or (no)

Do you have inclusions whose appearance . chemical analysisor struc
to the alloy :

move
click :

Fig (15) The questions of properties of defects
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Groun G

I inclusons or structural

anomalies I

inclusions

l home I

metallic
inclusions

nternal sweating
phosphide sweat

—
non metallic
inclusions . slag .
dross . flux

— 1

slag dross or
= flux inclusions

metallic
inclusions

cold shot

non - metallic

inclusions oxides
and reaction

roducts

_I black spots l

non metallic

inclussions

mold or core
materials

inclusions
hard metal (after
annealing

xide inclusion or
skins seams

— refractory

blacking or

coating

hard area (grey
iron )

slag blow hole
defect

inverse chill

lustrous carbon
ilms_ or kish tracks

hard spots

Fig. (16) The classification of the defect

[

ANOMALIES

INCLUSIONS OR STRUCTURAL ]

PROPERTIES

INCLUSIONS WHOSE
APPEARANCE .
CHEMICAL ANALYSIS OR
STRUCTURAL
EXAMINATION SHOW TO
BE CAUSED BY ALL
ELEMENT FOREIGN TO
THE ALLOY

METALLIC

INCLUSIONS

Siinnested

CAUSES

SLUGISH

1-AVOID BADLY - MELTED .

METAL

2 - AVOID CARELESS SKIMMING

1-BADLY - MELTED . SLUGISH

METAL
2 - CARLESS SKIMMING OF
FROM POURING LADLES

OF SLAG FROM POURING

%Q.H:ESUITABLE POURING
TEMPERATURE

4- AVOID TOO LARGE

IMCATES

3 - METAL POURING
TOO LARGE
4-INGATES TOO LARGE

‘ Metallic Inclusion |

Fig. (17) The final result

RESULTS AND VERIFICATION

In order to check the results of the program and its accuracy, verification was done by casting three
castings with planning to create many particular defects that appointed premature. Therefore three
samples were taken, the first one include a (Flash) defect. It is aluminum alloy cast with sand
casting method, the second achieved with existence of (Shift) defect by intending no
corresponding between the upper part of the mould with the lower part, while the third defect
which is( blow holes) create by preventing the gases in the molten metal to exit through the mould,
and make the molten metal exposed to the atmospheric gases. Then the diagnoses for these defects
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were done by applying the program step by step to check its effectiveness in work with properly
form to recognize the defect.

Application Of First Method To Find (Flash) Defect
The defective parts appear in Fig.(18) ,they are used to make verification to the first method of
information program was done .By using selection of properties of the defects to find the defect
it is seen that this sample has defects seems to be additional metals from the side of the part. At the
first it have to distinguish the general properties of this defect, it is external defect with aluminum
alloy and it is suitable with first group of defects (Metallic projections).when following the steps of
the method with Fig.(19),Fig.(20) , Fig.(21) ,Fig.(22) the final results will appear in Fig.(23),
Fig.(24)Which explain that this defect is (Metallic
projections ) in the form of fins called(flash) with all his causes and suggested remedy.

p ¥

Fig (18) The first samples for first defect

\A/elenme T Cactina Defarte Pranram

In This Package You Can Find Your Defects :

@ Either By Selection.

@ Or By Pictures.
@ Or By Questions And Answers .

Help

@ About this package

Addition
@ End

How to use this window

move the mouse pointer near the selection you want to choice
and click it

Fig .(19) Choice of the first method
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. MAIN FORM OF SELECTION

wxemt | I .
i DT

Casting Defects

Metallic projections
list the selected choice | Ok |
Defective surface
Incomplete casting
Incorrect dimensions of shape
Inclusions or stractural anamolies [HGroup G

w. Form3
choose the form of defect you have:

~ irregular crack , like projections on the surface of castings , it can only be
r d by chipping or grindi

@ Excessive fin , Excessive {lash along parting line:

I(~ Network of projections on the smface of die casting I

~ A rough irregular projection on the surface of a casting , some times containing
embedded Sand

~ Thin metallic projection , located at a re-entrant angle , it dividing the angle in
two parts

I(‘ Thick fin , attached to the casting at the parting line I

~ Partial lift of top part or displacement of the sand in the mould by metal pressure , causing the mould
surface to crack withtk q fi ion of fins or flash on the casting

I(‘ Formation of fins in planes related to the directionof mold assembly I

~ disp!acement of sand , at mould joints or core prints , irregular shaped cavities , projectons on the
I castings I

Fig .(21) Choice the right property

| 0 @ =3 > »|| BY Miciosoft word| (N CASTING | ‘ipicture of chapt.. | #juntited - Paint | &5 Fom3 s

Fia (22) The Picture of the selected property
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GROUP A

metallic projections

[EEE]
form of fins or flash =
“wash or
erosion cut

metallic projections in
the form of fins of flash e

ith changes in principal A al

[cove rane
principal casting =
o [Fos or swan]
cracked or broken mould
[eining o fouing |

joint flash or fins

fillet scab
fillet vein

s ) @ 5 B 7| B MicosoitWord| 3CASTING | upictue of chept | Fjunited-Paint [

Fig (23) The general classification of the mean defect

METALLIC PROJECTIONS

PROPERTIES Suanested Remedv
1-EXCESSIVE FIN 1- USE PROPERLY MOULDING
BOX CLAMPED
2- USE PERFECT JOINT
2-EXCESSIVE FLASH ALONG CAUSES 3-AVOID DEFECTIVE BOXES
PARTING LINE 4- CHECK WEIGHTED
3- FOUND WHEN PATTERN PLATETS
1- MOULDING BOX NOT
NOT RIGID ENOUGH LD ING PO
2- INSUFFICIENTLY
4- FOUND AT CORE PRINTS WIEGHTED

3-DEFECTIVE BOXES

4- PATTERN PLATES NOT
RIGID ENOUGH OR
DISTORTED

5- IMPREFECT JOINT

Small grey iron valve door weighing 18 Ibs.

Fia (24) The final result of the mean defect
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Application Of The Second Method To Find (Shift ) Defect :

The second defective sample Fig.(25) is used to make the verification on the second method of

the program which is used pictures to recognize the type of the defect choosing all the

conditions of this defect and following the steps of the second method Fig.(26) ,Fig.(27), Fig.(28)it
is seen that this defect is classify to (group f)Fig.(29) which is called incorrect dimensions of shape
with sub division(casting shape incorrect overall or in certain locations)and his name is (shift)or
(mismatch) or (cross joint).Final results appear in Fig.(30) .the defect ,its properties,causes,and
Remedy.

Fig. (25) The samples of the second defect

Welcome To Casting Defects Program

In This Package You Can Find Your Defects :

@ Either By Selection.

@ Or By Pictures.
@ Or By Questions And Answers .

@ Help

@ About this package

Addition

@ End

How to use this window

move the mouse pointer near the selection you want to cheice
and click it

Fig. (26) The samples of the second defect
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. selection by picture

e | I I

.

casting defects

metallic projections
cavities
discontinous
defective surface
incomplete casting
incorrect dimensions of shape _

inclusions or stractural anamolies Group G

Fig. (27) The choice of the type of defect and castings

previos

I Shift (Cross Joint ) |
(Mismatch)

Fig. (28) The picture of the same defect
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Group _ F_

"

Fig. (29) The general classification of the mean defect

INCORRECT DIMENTIONS
SHAPE

CROSSJOINT (SHIFT)

PROPERTIES S SESTED I

1 - BOX PINS AND RENEWED IF
1 - SOMETIMES CALLED A SHIFT WORN

2 - CARE SHOULD BE TAKEN IN

2= AN'ACCURATE CASTING PATTERN SHOP TO ENSURE
ACCURACY WHEN FITTING HALF

3 - A PRONOUNCED MISMATCH

OF THE TOP AND BOTTOM PATTERNS/TD REATES

PARTS OF THE MOULD

4 - APPEAR WHEN LOCATING PINS NOT CAUSES

CENTRAL ON PATLER PLATE

— 1 - WORN MOULDING BOX AND
print MOULDING PLATE CAUSING BOX

TR — TO TWIST

2 - LOCATING PINS NOT CENTRAL

ON PATTERN PLATE WHEN USING
HALF PATTERN

L

Fig. (30) The final result of the mean defect

Application Of The Third Method To Find (gas holes) Defect

The third method is used to find the defect in third sample Fig.(31). This method depend on questions and
answers Fig.(32) ,according to the steps of program and by choosing the group of defect between the seven
groups listed Fig.(33).1t is seen that the group is (B) called cavities ,when following the questions related
with the properties of defects Fig.(34),Fig.(35) ,the results appear in Fig.(36) with the classification of this
defect .It is cavity with generally rounded smooth wall internal and called (Blow holes pin holes) ,finally
Fig.(37) give the properties, causes and suggested remedy.

Fia. (31) The samnles of the third defect

5165




Number 2 Volume 16 June 2010 Journal of Engineering

CASTING

& NAIN FORM OF SELECTION

Welcome To Casting Defects Program

In This Package You Can Find Your Defects :

@ Either By Selection.

@ Or By Pictures.
@ Or By Questions And Answers .

@) Hep Casting Defcts

@ About this package Metallc projections
Addition
@ End

How to use this window
move the mouse pointer near the selection you want to choice Defective surface
and click it
Incomplete casting
Projectl

Tncorrect dimensions of shape

Inclusions or stractural anamolies

Fig. (33) The choice of the types of the defect and

Fig. (32) The choice of third method castings and the groups

Welcome To Casting

In This Package You Can Find Your Defects 2

In This Package You Can Find Your Defects

Either By Selection. Either By Selection.
Or By Pictures.

Or By Questions And Answers .

Or By Pictures.

Or By Questions And Answers .

g in this selection answer (yes )or (no)
o .

in this selection answer (yes )or (no)

do you have Small evenly distributed circular shaped cavities , have bright wals , found with production of aluminium base allay
casting .

EE

Home
O ) '

youinterded incorrect choice information go to help

N G T £

or || sl osivg

| 87 Mictosoft woord| | = MAIN FORM OF..| &5 group b intenal |

Fig. (34) The starting of third method Fig. (35) The questions of third method
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DISCUSSION

It is seen after this verification to the program that it is useful in diagnostic the defects. It is
save time for the user and manufacturer by reduce the time of searching because it give the
limitations of properties of the defects in different castings with simple search when following the
steps in every method. Although the program contains large number of defects but the
classification that put and the methods of diagnose make the program useful and practically . The
program helps to give right results for large number of defective castings in order to help the user
to reach to properly process of casting and then for less-defective castings. It is clear from the
previous applications that the diagnostic of the defect by this information system among this
number of defects is with good accuracy and speed.

CONCULUSIONS
e There are a great need to make useful program to deal with the large number of

casting therefore in this research an information system is design by use visual basic
language in order to put these defects in suitable classification to make a methods
for diagnostic.

e The program is with high speed for diagnostic of casting defects when compared
with diagnostic from the experts that require long time and perhaps being wrong.

e The program information is a result of long experiences with hard work on casting
defects, from many companies, in this program the information are assembled from
large references then put them in information system.

e The program use general classification of defects then it is divided to sub division.
The user can choose one of the four methods established to give him the path that
he led to the final result.

e It is seen that the method of picture is the simplest one because it need only looking
and make comparison.

e The methods of diagnostic in this program are simple to give the user final results
of searching about the defects properties, causes and remedy without need a great
experience to deal with it.
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