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FIGURE 4.1 : COMPOSITE TENSILE TEST SPECIMEN
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DESCRIPTION:  couMPRESSION STRENGTH TEST SPECIMEN
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DESCRIPTION: tensiie TEST SPECIMEN FIXTURE




54

25

50

L

B85

FOR TENSILE TEST SPECIMEN
DIMENSIONS SEE FIGURE 4.6

(mm)

DRAWING NO.

FIGURE 4.3(ii)

DESCRIPTION:

TENSILE TEST SPECIMEN FIXTURE
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DRAWING NO.

TEKSILE STRENGTH SFECIMEN

GASSING FIXTURE

DESCRIPTION:
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. TENSILE STRENGTH SPECIMEN
DESCRI PTION . MOULD DINEENSLIONS
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DESCRIPTION: COMPRESSION STRENGTH SPECIMEN
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FIGURE 4.10(1)

DESCRIPTION:

HOT DISTORTION SPECIMEN MOULD AND
GASSING FIXTURE
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. HO? DISTORTION SPECINEN MOULD AND
DESCRIPTION:  casstnc rrxrure
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. HOT DISTORTION SPECIMEN MOULD AND
DESCRI PTION GASSING FIXTURE
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DESCRIPTION:

HIGH TEMPERATURE TESTING SPECIFEN
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DESCRIPTION: xncor PATTERN DIMENSIONS
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DRAWING NO. FIGURE 4.12

DESC RI PTION: INGOT PATTERN PLATE DIMENSIONS




o :, ,' 1
o | !
e n
o ot ol
S VHGE
bl NN
4 n' |
' 1 1
. 125
(111

(mm)-

DRAWING NO. ricwe 413

DESCRIPTION: 1xcor MOULDING BOX FRALE
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PATTERN PLATE LAYOQUT

DESCRIPTION:
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- N {.  PREFORM COPE PATTERN PLATE
DESCRIFPTION: LAYOUT (STEPPED BLOCK)
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DESCRIPTIQN; FPRECISION COPE PATTER PLATE |
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DESCRIPTION: gggﬁgll)ogéocx PRECISION PATTERN
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DESCRIPTION:

PREFORL/ PRECISION DRAG PATTERN
PLATE LAYOUT (STEPPED BLOCK)
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DESCRIPTION:  SPRUE DIKENSIONS
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DESCRIPTION:

WASHBURN COREBOX DINMENSIONS
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FIGURE 4.20 PHOTOGRAPHS OF THE STEPPED ELOCK PREFORM
AND PRECISION DRAG PATTERN ASSEMBLIES
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DRAWING NO. FIGURE 4.21 (i)

o FREFORM COPE PATTERN PLATE LAYOUT
DESCRIFTION: (SPIDER FORGING DIE) -
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FIGURE 4.21 (ii)

DESCRIPTION:

PRECISION COPE PATTERN PLATE LAYOUT
(SFIDER FORGING DIE )
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- - |.  PREFORM DRAG PATTERN PLATE LAYOUT
DESCRIPTION: (SPIDER FORGING DIE)
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DESCRIFTION:

PRECISION DRAG PATTERN PLATE LAYOUT
(SFIDER FORGING DIE)




1,687 RAD

o

@D

d ~3
o
(@))]
Py

oszal
SECTION A-A
e
o
ol
SECTION C-C

SUENRRRSNNN

SECTION B-B

Q5&JRAUTZ7//

Q382Reﬂ//

DRAWING NO.

FIGURE 4.21 (v)

D=SCRIPTION

. SPIDER FORGING DIE IMPRESSION
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FIGURE 4.21 (vi) PHOTOGRAPHS OF THE SPIDER FORGING
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= O |.  PREFORK COPE PATTERN PLATE LAYOUT
DESCRIPTION: (FLANGE YOKE DIE)
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DRAWING NO. FIGURE 4.22 (ii)

- —TAN. PRECISION COPE PATTERN PLATE LAYOUT
DESCRIPTION: (FLANGE YOKE DIE)
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DESCRIFTION:

PRECISION DRAG PATTERN FLATE LAYOUT
(FLANGE YOKE DIE)
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D E S C RI PTION . FLANGE YOKE DIE IMPRESSION DIMENSIONS
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DESCRIPTION: PREFORM COPE PATTERN PLATE LAYOUT

(RETRACTABLE DIE CORE)
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FIGURE 4.23 (iv)

DESCRIPTION:

PRECISION DRAG PATTERN PLATE LAYOUT
(RETRACTABLE DIE CCRE)
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DESCRIPTION:
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PATTERN DIMENSIONS
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DESCRIPTION: DRAG MOULDING BOX DIMENSIONS
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DESCRIPTION:

END ELEVATION OF PATTERN
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FIGURE 4.27

FIGURES 4.27 & 4.28 PHOTOGRAPHS SHOWING : 4.27-THE
MOULDING EOX AND PATTERN PLATE ASSEMBLY ON THE PATTERN
STRIPPING MACHINE ; 4.28 -~ A CONPLETED MOULD SEPARATED
FRON THE PATTERN
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DESCRIPTION:  MoULD CLAMPS
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DESCRIPTION: POURING CUP DIMENSIONS




FIGURE 4.35

THE PHOTOGRAPH SHOWS ONE MNMOULD POSITIONED IN THE
GAS CONTAINER ( SEE FIGURE 4.40 ) TC PROVIDE A
NITROGEN MOULD ATWOSPHERE. THE SECOND MOULD WAS TO

BE CAST IN AIR .

FIGURE 4.35 PHOTOGRAPH OF MOULDS PREPARED FOR CASTING
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DRAWING NOQ.  FIGURE 4.37

DESCRIPTION:  GRAPHITE SUSCEPTOR DESIGN
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DRAWING NO. FIGURE 4.38

DESCRIPTION:  GRAPMITE INGOT MOULD DILENSIOKS
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SLURRY AND THE SCDIUM SILICATE BONDED MOLOCHITE
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FIGURE 5.10 THE EFFECT OF FIRING TEMPERATURE AND TIME
AT PIRING TEMPERATURE ON THE RETAINED CONPRESSION
STRENGTH OF THE CERAMIC FACING SLURRY




280+
key | ¢ 1hr
= 2hr

x 3hr
2L0= -

TENSILE STRENGTH kN/m’

LO_ s e b e

0 =
500 600 700 800 500 1000

NOMINAL FIRING TEMPERATURE C

FIGURE 5.11 THE EFFECT OF FIRING TEMPERATURE AND TIME
AT FIRING TEMPERATURE ON THE RETAINED TENSILE
STRENGTH OF THE CERANMIC FACING SLURRY
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BCIRA HOT DISTORTION TEST.

Mix No Somple 1

A B C DRISE F

mm

FACING

750 C

Upward expansion
1 Div. =
iv 0'5

mm

Dowrward distortion
1 Div =0'5

1 Div. = 0'5 min

FIGURE 5.12a HOT DIETORTION OF THE CERANIC FACING SLURRY FIRED
AT T750°C

S 1
BCIRA HOT DISTORTION TEST.
Mix No. Sample 2
A B C D E F
5E
[ FACING
]

T 75006
x -
* o
b o) n
o >
ga

mm

1 Div, = 0‘5

1 Div. =0'5 min

FIGURE 5.12b HOT DI%TORTION OF THE CERAMIC FACING SLURRY FIRED
AT 750°C




BCIRA HOT DISTORTION TEST 2 :
Mix No Sample 3
A B C D E F|G
S E
% FACING
o 750°C
~iy
ko] L
$3
=
R
sE
K
k)
S0,
B
: >
éo
1 Div_=0‘5 min
FIGURE 5.12¢ HOT DISTORTION OF THE CERAMIC FACING SLURRY FIRED
ARST50°C
S 1
BCIRA HOT DISTORTION TEST.
Mix No. Sample 1
£ AlB|lc|p|E |F|®G
E
FACING
1000°C

mm

1 0v. 20,5

1 Div, =0'5 min
FIGURE 5.13a HOT DISI‘ORTION OF THE CERAMIC FACING SLURRY FIRED
AT 1000°C




BCIRA HOT DISTORTION TEST S :
Mix No Sample 2
A B C D E F |G
S £
‘g FACING
20 1000°C
Uiy
B
2z
gc
(63
E
S E
5
[1}]
o
o
E "
£ >
éD
1 Di"'<=0,5 min
FIGURE 5.13b HOT DISTORTION OF THE CERAMIC FACING SLURRY FIRED
AT 1000°C
S 1
BCIRA HOT DISTORTION TEST.
Mix No. Somple 3
E A B C D E F|G
E ' , FACING
1000 C

mm

1 Div. = 0.5

1 Div :O'SI'T\II'I

FIGURE 5.13c HOT DIS%‘ORTIOI\' OF THE CERAMIC FACING SLURRY FIRED
AT 1000°C
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FIGURE 5.14 UNIMPEDED LINEAR EXPANSION OF THE CERANIC
ACING MATERIAL
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FIGURE 5.15 THE EFFECT OF FIRING TEMPERATURE AND TIME AT
FIRING TEMPERATURE ON THE RETAINED TENSILE
STRENGTH OF THE SODIUM SILICATE BONDED MOLOCHITE/
CERANMIC FACING SLURRY CONMPOSITE




INOULD KATERIAL

MULLITE

1’OULD TENPERATURE : ANBIENT

NOULD ATMOSPEERE : AIR

FELT ADDITIONS : NONE

PURNACE TENMPERATURES 4 1600°C
3 1650°¢C
2 1700 ¢

FIGURE 5.16  SERIES I INGOT CASTINGS




MOULD NATERIAL

MOULD TENPERATURE

NOULD ATNOSPHERE

MELT ADDITIONS

FURNACE TEMPERATURES

MULIITE

o

500

AIR

NONE

10 1600°¢
9 1650°C

24

8 1700 ¢C

FIGURE 5.17 SERIES ITI INGOT CASTINGS




MOULD MATERIAL

MOULD TENMPERATURE

MOULD ATNOSPHERE

NELT ADDITIONS

FURNACE TEMPERATURES

MULLITE

800°¢C

AIR

NONE

23  1600°C
36 1650 C
39  1700°C

FIGURE 5.18 SERIES IIT INGOT CASTINGS




NOULD MATERIAL

I.OULD TEMPERATURE

MOULD ATIOSPHERE

MELT ADDITIONS

FURNACE TENFERATURES

TULLITE
ANBIENT
NITROGEN
NONE

41 1600°¢C
50  1650°C

46 1700 ¢C

FIGURE 5.19 (i) SERIES IV INGOT CASTINGS




NOULD MATERIAL - LIULLITE

MOULD TEMPERATURE . ANBIENT
NOULD ATMOSPHERE :  NITROGEN
MELT ADDITIONS :  NONE
FURNACE TEMPERATURES . 41  1600°C
o
50 1650 C
46  1700°¢C

FIGURE 5.19 (ii) SERIES IV INGOT CASTINGS (AS




KOULD MATERIAL :  NULLITE
¥OULD TEMPERATURE . AMBIENT

NOULD ATHOSPHERE

ATR

MELT ADDITIONS

42 0-25 wt & STELLAGEN
34 0:50 wt ¥ STELLAGEN
Ll 0+75 wt & STELLAGEN

°
FURNACE TENMPERATURES 2 1650 C (ALL THREE

FIGURE 5.20 SERIES V INGOT CASTINGS




MOULD MATERIAL . MULLITE
MOULD TENMPERATURE 2 AINBIENT
LHOULD ATNOSPHERE 3 ATR

MELT ADDITIONS :

44 0:025 wt % FeTi+ 0:0025 wt ¢ FeNb
35 0+050 wt € FeTi+ 040050 wt % FelNb
38 0-075 wt % FeTi+ 00075 wt % FeNb

c
FURNACE TEMPERATURES s 1650 C (ALL THREE)

FIGURE 5.21 SERIES VI INGOT CASTINGS




MOULD MATERIAL : MULLITE
MOULD TEMPERATURE : ANMBIENT
IiOULD ATMOSPHERE g AIR
MELT ADDITIONS

0.5 wt % STELLAGEN4 0-05 wt ¢ FeTi~+ 0+005 wt ¢ FeNb

(ALL THREE)
FURNACE TEMPERATURES : 66 1600 C
63 1650°C
62 1700 ¢

FIGURE 5.22 SERIES VII INGOT CASTINGS




MOULD MATERIAL : - MULLITE

NOULD TENPERATURE . ANETENT

MOULD ATMOSPHERE : NITROGEN

IMELT ADDITIONS

0-5 wt % STELLAGEN+ 0:05 wt ¢ FeTi+ 0:005 wt ¢ FeNb

(ALL THREE)

<

FURNACE TEMPERATURES z 64 1600 C
c

58 1650 €
(4

60 1700 C

FIGURE 5.23 SERIES VIII INGOT CASTINGS




IIOULD MATERIAT - MULLITE<+ 10 wt 4 GRAPHITE

MOULD TEMPERATURE : ALMBIENT
MOULD ATLOSPHERE : ATR
MELT ADDITIONS : NONE
o
FURNACE TENPERATURES : il 1600 C
o
6 1650 C
o
5 1700 C

FIGURE 5.24 SERIES IX INGOT CASTINGS




MOULD MATERTIAL
KOULD TENPERATURE
MOULD ATNOSPHERE
EELT ADDITIONS

FURNACE TENPERATURES

MULLITE+10 wt ¢ GRAPHITE

©
500 C
AIR
NONE
o
15 1600 C
©
12 1650 €
0
11 1700 C

FIGURE 5.25 SERIES X INGOT CASTINGS




¥OULD MARERIAL

MOULD TENMPERATURE

FOULD ATMOSPHERE

MELT ADDITIONS

FURNACE TEMPERATURES

MULLITE + 10 % GRAPHITE

o

800 C

ATR

NONE
[

54 1600 C
c

53 1650 ¢
c

24 1700 C

FIGURE 5.26 SERIES XI INGOT CASTINGS




LIOULD NMATERTAL . MULLITE + 10 wt ¢ GRAPHITE

NMOULD TENPERATURE : ANBIENT
KOULD ATMOSPHERE : ATR

O+*5 wt & STELLAGEN+ 0-05.wt & FeTi+ 0<005 wt ¢ FeNb

(ALL THREE

o

FURNACE TEIPERATURES 2 65 1600 C
o

59 1650 C
o

FIGURE 5.27 SERIES XII INGOT CASTINGS




MOULD MATERIAL

MOULD TEMPCRATURE

MOULD ATNOSPHERE

MELT ADDITIONS

FURNACE TENMPERATURES

e

MULLITE+ 10 wt ¢ GRAPHITE
MEIENT
NITROGEN
NONE
o
20 1600 C

o
BT 17007 ¢

FIGURE 5.28 SERIES XIII INGOT CASTINGS




MOULD MATERIAL

MOULD TENMPERATURE

MOULD ATHOSPHERE

MELT ADDITIONS

FURNACE TEMPERATURES

.

-

ULLITE+ 10 wt % GRAFEITE
ANEIEN
LRGON
NONE
o
55 . 15500
o
25 1650 C

o
56 1700 C

FIGURE 5.29 SERIES XIV INGOT CASTINGS




IIOULD MATERTAL
NOULD TENPERATURE
MOULD ATNOSPHERE
MELT ADDITIONS

FURNACE TEMPERATURES

ZIRCON

ANBIENT

AIR

FIGURE 5.30 SERIES XV INGOT CASTINGS




MOULD MATERIAL

MOULD TEMPERATURE

NOULD ATNOSPHERE

NELT ADDITIONS

FURNACE TEMPERATURES

e

MACHINED GRAPHITE
26 ANMBIENT
(=]
21 150 ¢
AIR
NONE

a
1675 ¢ (BOTH)

FIGURE 5.31 SERIES XVI INGOT CASTINGS




I'OULD MATERIAL

NOULD TENPERATURE

IIOULD ATMCSPHERE

MELT ADDITIONS

FURNACE TEMPERATURES

NMULLITE
ANBIENT

AIR

47 1 wt &
48 2 wt ¢
52 3wt &

o
1650 C (ALL

NICKEL
NICKEL
NICKEL

THREE)

FIGURE 5.32 SERIES XVII INGOT CASTINGS
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FIGURE 5.34

FIGURE 5.33 INGOT CASTINGS LETALLOGRAPHIC

LOCATION AND DINEXNSIONS

DETERNMINATION

SPECILEN

"IGURE 5.34 INTERCEPT LAYCUT FOR GRAIN SIZE




FIGURE 5.35

FIGURE 5.36

OF I}

)
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FIGURES 5.35 & 5.36 PHOTOMICROGRAPH
ASTING 3 EDGE STRUCTURE
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FIGURE 5.37

FIGURE 5.38

FIGURES 5.37 & 5.38 PHOTOMICRQGRAFHS OF INGOT
CASTING 34 EDGE STRUCTURE




FIGURE 5.39

FIGURES 5.39 & 5.40 PHOTOMICROGRAPES OF INGOT
CASTING 35 EDGE STRUCTURE
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FIGURE 5.43

FIGURE 5.44

FIGURES 5.43 & 5.44 PHOTOLICROGRAPHS OF INGOT
CASTING 58 EDGE STRUCTURE




FIGURE 5.45

FIGURE 5.46

FIGURES 5.45 & 5.46 PHOTONICROGRAPHS OF INGOT
CASTING 59 EDGE STRUCTURE




FIGURE 5.47

LU

PIGURES 5.47 & 5.48 PHOTOMICROGRAPHS OF INGOT
CASTING 63 EDGE STRUCTURE




FIGURE 5.49a

FIGURE 5.49b

FIGURES 5.49 a & b PHOTOMICROGRAPHS OF INGOT
CASTING 37 CENTRE STRUCTURE




MELT WEIGHT : 27.3 KG
MELT TIME : 1 HR 40 MINS

LADLE PREHEAT TIME : 1 HR 15 KINS

°
FURNACE TEMPERATURE : 1650 C
STELLAGEN ADDITION - 135 GUS

©
POURING TEMNPERATURE : 1523 C

MOULD ATMOSPHERE s NITROGEN

(CASTINGS 1 & 2 PRODUCED FROMN THE SAME MELT)

FIGURE 5.50 STEPPED BLOCK CASTING 1




VELT WEIGHT 2 27.2 KG

NELT TINE : 1 HR 40 MINS
LADLE PREHEAT TIME : 1 HR 15 MINS
FURNACE TEMFERATURE :  1650°C
STELLAGEN ADDITION : 135 GNS

Q
POURING TEMPERATURE : 1483 C

MOULD ATNOSPHERE : AIR

(CASTINGS 1 & 2 PRODUCED FROM THE SAME MELT)

PIGURE 5.51 STEPPED BLOCK CASTING 2




NELT WEIGHT

29.5 KG

MELT TINE - 1 HR 40 NINS
LADLE FREHEAT TIME - 1 HR 10 NMINS

FURNACE TEMPERATURE 1650°C

STELLAGEN ADDITION : 146 GNMS
o
POURING TEMPERATURE : 1586 C

MOULD ATHOSFHERE g AIR

(CASTINGS 3 & 4 PRODUCED FRON THE SALME MELT)

FIGURE 5.52 STEPPED BLOCK CASTING 3




MELT WEIGHT

MELT TINME

FURNACE TEMPERATURE

STELLAGEN ADDITION

POURING TEMPERATURE

MOULD ATMCSPHERE

..

e

e

.

29.5 KG
1 HR 40 MINS
1 HR 10 NINS
1650°¢C
146

o
1555°¢C

AIR

(CASTINGS 3 & 4 PRODUCED FROM THE SANE MELT)

FIGURE 5.53 RETRACTABIE DIE CORE 4 (i)




YELT WEIGHT - 29.5 KG
NELT TIKE - 1 HR 40 HKINS
LADLE PREHEAT TINE 2 1 HR 10 KINS

o
FURNACE TEWPERATURE 1650 C

STELLAGEN ADDITION

146 GIS

C
POURING TENPERATURE : 1555 C

NOULD ATNCSPHERE - AIR

(CASTINGS 3 & 4 FRODUCED FROI. THE SANE MELT)

FIGURE 5.53 RETRACTABIE DIE CORE 4 (ii)




MELT WEIGHT 28.6 XG

MELT TIME

.

1 HR 30 KINS
LADIE PREHEAT TIME 45 WINS
FURNACE TEMPERATURE : 1650°C
STELLAGEN ADDITION  : 140 GIS
POURING TEMPERATURE : 1530 ¢

MOULD ATMNOSPHERE : NITROGEN

FIGURE 5.54 RETRACTABLE DI

=
Q

ORE 5 (i)




NCLT WEIGHT : 28.6 KG
VELT TIVE . 1 HR 30 KINS
LADLE PREHEAT TINE 45 IKINS

FURNACE TENPERATURE 165000

STELLAGEN ADDITION : 140 GI'S
POURING TENTERATURE 15300

IOULD ATXOSFHERE = NITROGEN

(CASTIYGS 5 & 6 PRODUCET FROK THE SAIE IELT)

FIGURL 5.54 RETRACTAELE DIE CCRE 5 (ii)
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&

LT WEIGHT

MELT TIME

LADLE PREHEAT TI

FURNACE

STELLAGEN ADDITI

POURING TEMPERAT

IIOULD ATMOSPHERE

(CASTINGS 5 & 6 PRODUCED FRON

I'n
J9

TENPERATURE

ON

URE

28.6 KG
1 HR 30 NMINS
45 NMINS
1650°¢C

140 GMS

FIGURE 5.55 RETRACTABLE DIE CORE 6 (i)




IELT WEIGHT 28.6 KG

.

MELT TIVE z 1 HR 30 NINS

LADLE FREHEAT TILE 45 NIKS

w

[
FURNACE TELPERATURE 1650 C

G|

STELLAGEN ADDITION 140 GIS

o
PCURING TENPERATURE 1500 C

IZOULD ATIMOSPHERE g ATR

5.55 RETRACTABLE DIE CCRE 6(ii)

=
=
(9]
(am
=
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MELT WEIGHT

MELT TINE

LADLE PREHEAT TIME

FURNACE TENPERATURE

STELLAGEN ADDITION

POURING TEMPERATURE

NOULD ATMNOSPHERE

20.4 KG

1 HR 15 MINS
1 HR 15 MINS
1650°C

102 GMS
1516 C

NITROGEN

FIGURE 5.56 SPIDER FORGING DIE T7li)




IELT SEIGHT
IELT TIME
LADLE PRZHSAT TILE
FURNACE TEL'PERATURE
STELLAGEN ADDITION
POURING TEIFFEZRATURE

iOULD ATNOSPHERE

-

e

20.4 KG

1 HR 15 XINS
1 HR 15 MIKS
1650°C
102 GIS
1516 C

KITROGEN

FIGURZ 5.56 SPIDZR FCRGING DIE 7 (ii)




MELT WEIGHT

MELT TIME

LADLE PREHEAT TILE

STELLAGEN ADDITION

POURING TENPERATURE

MOULD ATIOSPHERE

20.4 KG

1 HR

1 HR

1665°¢C

102 GKS
[« ]

1550 ¢

ATR

=
-~
(o]
tel
n
L

\n

7 SPIDER FORGING DIE 8 (i)




NELT WEIGHT . 20.4 KG
IELT TINE : 1 HR
LADLE PREHEAT TIKE . 1 HR

o
FURNACE TIZL.FERATURE 1665 C

STELLAGEN ADDITIORN 102 GKS

o
POURING TENPERATURE 15508C

..

MOULD ATICSPHERE

e

AIR

57 SPIDER FORGING DIE & [(ii)

~
=4
[ % |
tr
\n




MELT WEIGHT

MELT TINE

LADLE PREHEAT TINE

FURNACE TENPERATURE

STELLAGEN ADDITION

POURING TEMPERATURE

MOULD ATHOSPHERE

28.6 KG
1 HR 45 MINS
1 HR 50 MINS
1650° ¢
142 GiS

Q
1545 ¢

AIR

FIGURE 5.58 FLANGE YOKE FORGING DIE 9




NELT WEIGHT

MELT TIME

LADLE PREHEAT TIME

FURNACE TENMPERATURE

STELLAGEN ADDITION

POURING TEMPERATURE

MOULD ATNOSFHERE

20.9 KG
1 HR 5 MINS
1 HR 5 MINS
1650°¢C
104 GNMS

o]
1540 €

ATIR

FIGURE 5.59 SPIDER FORGING DIE 10 (i)




IELT WEIGET

IELT TINE

LADLE PREHEAT TINE

FURNACE TENPERATURE
STELLAGEN ADDITION

POURING TENPERATURE

MOULD AT!NOSFHERE

20.9 KG
1 HR 5 IINS
1 HR 5 KINS
1650°C
104 GIS

(o]
1540 C

AIR

FIGURE 5.59 SFIDER FORGING DIE 10(ii)




MELT WEIGHT 28.3 KG

MELT TIME 2 HRS 5 MINS

.

LADLE PREHEAT TIME : 2 HRS 5 MINS
°
FURNACE TENMPERATURE : > 1650 C

STELLAGEN ADDITION

.

140 GNMS
o
POURING TEMPERATURE : 1550 C

MOULD ATMOSFHERE NITROGEN

FIGURE 5.60 FLANGE YOKE FORGING DIE 11




MELT WEIGHT

MELT TIME

LADLE PREHEAT TINE
FURNACE TENPERATURE
STELLAGEN ADDITION
POURING TENMPERATURE

MOULD ATMOSPHERE

28.3 KG
1 HR 40 MINS
1 HR 20 NINS
1650° C
140 GMS

(-]
545 ¢

ATR

FIGURE 5.61 FLANGE YOKE FORGING DIE 12




KELT WEIGHT

MELT TIX

&=

5!

LADLE PREHEAT TIME

FURNACE TENPERATURE

STELLAGEN ADDITION

POURING TEMPERATURE

LIOULD ATMOSPHERE

.

25.4 KG
1 HR 40 MIN
1 HR
1670°C
125 GM

C
15555C

ATR

FIGURE 5.62 STEPPED BLOCK CASTING 13




MELT TIME

LADLE PREHEAT

S P T S
FLR.:.".CL .‘.,'....I‘L?Hl\j RE

)

STELLAGEN A

POURIN

(%]

T

MOULD ATNMOSPHER

S|

=

L3

AT ATOY

wlNO

FIGURE 5.63 RET

14 (i)




LELT JEIGET

MELT TILE

ADLE PREHEAT TINE

INOULD AT OSFHERE

.

e

25.4 KG
1 ER 5 KINS
40 NINS
St
1650 C
125 GILS
c
1550 C

AIR

FIGURE 5.63 RETRACTAELE

DIE CORE 14 (ii)




MELT WEIGHT :  25.4 KG
MELT TINE : 1 HR 10 MINS
LADLE PREHEAT TIME : 55 MINS
FURNACE TEMPERATURE :  1700°C
STELLAGEN ADDITION : 125 GMS
POURING TEMPERATURE : 1540 C

MOULD ATMOSFHERE 2 AIR

FIGURE 5.64 SPIDER FORGING DIE 15 (i)




FURNACE TENPERATURE
STELLAGEN ADDITIOHN

moss

POURING TENPERATURE

YOULD ATIOSFHERE

25.4 KG

s

HR 10

IINS

s 125 GIMS
o
: 1540 C

FIGURE 5.64 SPIDER

w
I,

ORGING DIE 15 (ji)
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FIGURE 5.66 (i) SURFACE FINISH MEASUREIENTS STEPPED
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. i DEceERsE  ROUGHHESS ASSESSMENT
; : | 150 FILTER C/0 0.8 wo
o 'S CUT-OFFS asqa,szo__._ |
| — SLETEEL ]
. [ HEIGHT .| DEPTH
; {@AMPLITUDE . | -0.8pm| 0.3pm
(., - DISIRIBUTION -~ | - BEARING Rm‘m
;‘; 18}
-
i
I
ZONEWIDTH]
0.2 ypml TR
Pe of.4 %
_ 20 cwmd T T S
Pt O 1> 7 T A OOV JOTIN Y AT O A
!
- HOUIRNESS DGHHXENT ; mvum; GG N
XG0 ENER G0 0.8 @ |0 G 0.8 e
UG-G OG0 D SN G-y mm\.‘;m
! | _R“ﬂ & 1L Ium & 1.«"
e 0.13 pe T |
Hq 0.15 pe © 0 Me 023 pm
ty 0.9 pm D My 021 pe
z Wm0, 2. . M 04w

FIGURE 5.66 (ii) SURFACE FINISH MEASURENMENTS STEPPED
: BLOCK PATTERN MIDDIE STEP
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PIGURE 5.87 (ii) SURFACE FINISH MEASUREMENTS FLANGE
: YOKE FORGING DIE CASTING 12




FIGURE 5.89

FIGURE 5.88 PHOTONMICROGRAPH OF THE AS CAST SURFACE
STRUCTURE OF TEST CASTING SPECIMEN 13 A.

FIGURE 5.89 PHOTOMICROGRAPH OF THE CENTRE STRUCTURE
OF TEST CASTING SPECIMEN 13 A.




FIGURE 5.90

FIGURE 5.91

FIGURES 5.90 & 5.91 PHOTOMICROGRAPHS OF THE SURFACE
STRUCTURE OF TEST CASTING SPECIMEN 13 C PRODUCED
BY EDM.




FIGURE 5.92

FIGURE 5.93

FIGURES 5.92 & 5.93 PHOTOMICROGRAFHS OF THE SURFACE

STRUCTURE OF TEST CASTING SPECIMEN 13 B PRODUCED
BY EDM.




FIGURE 5.94

FIGURE 5,95

FIGURES 5.94 & 5.95 PHOTONICROGRAPHS OF TEE SURFACE
STRUCTURE OF TEST CASTING SPECIMEN 13 D PRODUCED
BY EDM.
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FIGURE 5,96  QUALITATIVE RELATIONSHIP BETWEEN
% COMPOSITION AND DISTANCE FROM THE AS CAST SURFACE
OF TEST CASTING SPECIMEN 1 A. '
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FIGURE 5.98 QUALITATIVE RELATIONSHIP BETWEEN
% COMPOSITION AND DISTANCE FROM THE AS CAST SURFACE
OF TEST CASTING SFECIMEN 13 A.
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FIGURE 5.9 QUALITATIVE RELATIONSHIP BETWEEN
% COMPOSITION AND DISTANCE FROM THE NACHINED ( EDN )
SURFACE OF TEST CASTING SPECIMEN 13 C.
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FIGURE 5.100 QUALITATIVE RELATIONSHIP BETWEEN
% COMPOSITION AND DISTANCE FROM THE MACHINED ( EDY )
SURFACE OF TEST CASTING SPECIMEN 13 B.
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FIGURE 5.101 QUALITATIVE RELATIONSHIP BETWEEN
% COMPOSITION AND DISTANCE FROM THE KACHINED ( EDM )
SURFACE OF TEST CASTING SFECIMEN 13 D.
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EPXA TRACE FOR COPFER AND IRON IR
TEST CASTING SPECIMEN 13 A
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FIGURE 6.2 RELATIONSHIP BETWEEN % DEVIATION FROM THE
PATTERN DIMENSIONS AND THE MOULD MATERIAL /
ATMOSPHERE CONDITIONS
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