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FI GURE 4 . 27 

FI GURE 4 . 28 

F I GURES 4.27 & 4 . 28 PHOTOGRAPHS SHOWI NG: 4 . 27- THE 
MOULDING BOX AND PATTERN PLAT=: ASSEJ.~LY C,·; THE PATTERN 
STRIPPI;o;G ~~ACH lNE 4 . 28 - A COI,:PLETED ::OULD SEPARATED 
FROK THE PATTER 



FIGURE 4 . 29 

FI GURE 4 . 30 

F I GURE 4 . 29 PEOTOGRAPH SHO·.VING THE VI B?".TOR A!ID CONTR OL 

F IGURE 4 . 30 PHOTOGRAPH SHOWI NG ],'OULD I C:n IOX 



FIGURE 4 . ) 1 

FIGURE 4 . )2 

FIGURE 4 . )1 PHOTOGRAPH OF A FIR::D COPE ~,OULD 

FIG UR:: 4 . )2 f HO TOGRAPH OF A FIRED DRAG r:OULD 
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DES CRI PTION: ~;OULD CWIPS 
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DESCRIPTION: POUR I NG CUP nH lliNSIONS 
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FIGURE 4 . 35 

THE PHOTOGRAPH SHOWS ONE ~IOULD POSITION!':D IN THE 

GAS CONTAINER ( SEE FIGURE 4 . 40 ) TO PROVI DE A 

NITROGEN MOULD ATI;:OSPHERE . THE SECornJ 1.:OULD VIAS TO 

BE CAST I N AI~ 

FIGURE 4 . 35 PHOTOGRAPH OF MOULDS PRSPIJlSD FOR CASTING 
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DES C RI PTION : GRAPHITE SUSCEPTOR DESI GN 
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DESCRIPTION: 
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OTHER TECHNIQUES 
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FIGURE 4 . 41 

LOCATION AND DIMENSIONS OF SPECIMENS 
FOR EDlr. FINISHING AND EXAnNATION 
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FI GURE 5 . 16 SERI ES I INGOT CASTI NGS 



L:OULD lfATERIAL MULLITE 
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MOULD TEMPERATURE 500 C 

lWULD ATMOSPHERE AIR 

MELT ADDITIONS NONE 

FURNACE TE~RATURES 10 
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1600 C 

" 9 1650 C 

" 8 1700 C 

FIG URE 5.17 SERIES 11 I NG OT CASTINGS 
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" MOULD TEMPERATURE 800 C 

MOULD ATMOSPHERE AI R 
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FIGURE 5.1 8 SERI ES I II I NGOT CASTI NGS 



MOULD If.ATERIAL ~mLITE 

r.:OULD TEMPERATURE AMBIENT 

MOULD ATIWSPSERE NI TROGEN 

MELT ADDITIONS NONE 

FURNACE TEMPERATURES 41 1600
G 
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50 
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1650 C 
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46 1700 C 

FIGURE 5 .1 9 (i) SERIES IV INGOT CASTINGS 
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1f.OULD MATERIAL 1mLLITE 

MOULD TEMPERATURE AMBIENT 

IlOULD ATMOSPHERE NITROGEN 

MELT ADDI TIONS NONE 

FURNACE TEMPERATURES 41 
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1600 C 
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1700 C 

FIGURE 5. 19 (ii) SERIES IV I NGOT CASTINGS (AS CAST) 



rWULD n~TERIAL MULLITE 

rr.OULD TEMPERATURE Al,IDIENT 

1,:OULD ATLlOSPHERE AI R 

MELT ADDITIONS 

42 0 -25 wt % STELLAGEN 

34 0 -50 wt r.. S7ELLAGEN 

37 0·75 wt % STELLAGEN 
0 

FURNACE TEMPERATURES 1650 C (ALL THREE ) 

FIGURE 5.20 SERIES V I NGOT CASTI NGS 



MOULD MATERIAL lWLLITE 

MOULD TEMPERATURE AMBI ENT 

MOULD AT1,10SPHERE AI R 

MELT ADDITI ONS 

44 0-025 wt % FeTi+0'0025 wt % FeNb 

35 0 - 050 wt % FeTi + 0 - 0050 wt % FeNb 

38 0' 0 75 wt % FeTi+ 0 · 007 5 wt % FeNb 

~ 

FURNACE TEMPERATURES 1 650 C (ALL THREE) 

FIGURE 5.21 SERI ES VI INGOT CASTINGS 
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MOULD MATERIAL MULLITE 

MOULD TEMPERATURE Al,lBIENT 

MOULD ATMOSPHERE AIR 

MELT ADDITIONS 

O· 5 wt % STELLAGEN + O· 05 wt % FeTi ... O' 005 wt % FeNb 

(ALL THREE ) 

• FURNACE TEtlPERATURES 66 1600 C 
o 

6) 1650 C 

~ 

62 1700 C 

FIGURE 5.22 SERI ES VII I NGOT CASTINGS 
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0·5 wt % STELLAGEN + 0 · 05 wt 91 FeTi + O· 005 wt r;. F e Nb 

(ALL THREE ) 

FURNACE TEMPERATURES 
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60 
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FIGURE 5.23 SERIES VIII INGOT CASTINGS 



1!OULD MATERIAr. ~!ULLITE + 10 wt % GRAPHITE 

MOULD TEMPERATURE AMBIENT 

MOULD ATlI'iOSPHERE AI R 

MELT ADDITIONS NONE 

0 
FURNACE TE1[PERATURES 7 1 600 C 
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5 1700 C 

F I GURE 5. 24 SERI ES I X INGOT CASTINGS 



MOULD MATERIAL !.!ULLITE + 1 0 wt et' GRAPHITE IV 
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FURNACE TEt,PERATURES 13 1600 C 
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FIGURE 5 . 25 SERIES X INGOT CASTINGS 
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MOULD TEMPERATURE 800 C 

MOULD ATMOSPHERE AI R 

MELT ADDITIONS NONE 
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FURNACE TE~~ERATURES 54 1600 C 
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FI GURE 5 . 26 SERIES XI INGOT CASTINGS 



t~OULD /,:AT!':RIAL MULLI TE -to 10 wt % GRAPHITE 

MOULD TE~,;PERATURE A/.IBI ENT 

1f.OULD ATL:OSPHERE AIR 

t:ELT ADDITIONS 

0 ' 5 wt r.. STELLAGEN + 0 -05. wt % FeTi + 0 -005 wt % FeNb 

( ALL THREE ) 

FURNACE TE~;PERATURES 65 

59 

61 

• 
1600 C 

o 
1650 C 

• C> 

1700 C 

F I GURE 5 . 27 S::RIES XII INGOT CASTINGS 



MOULD l{,ArERIAL h:ULLITE ... 10 wt % GRAPHI TE 

MOULD TEltPERATURE A~JlIENT 

MOULD ATI.:oSPHERE NITROGEN 

MELT ADDITIONS NONE 

0 
FURNACE TEll.PERATURES 20 1600 C 

~ 

57 1700 C 

FIGURE 5 . 28 SERIES XIII INGOT CASTINGS 



MOULD MATERIAL LmLITE+ 10 wt % GRAPHITE 

MOULD TEi.:PERATURE AI.CBI ENT 

MOULD ATMOSPHERE ARG ON 

MELT ADDITIONS NONE 
0 

FURNACE TE~:PERATURES 55 1550 C 
0 

25 1650 C 
0 

56 1700 C 

FIGURE 5. 29 SERI ES XIV I NG OT CASTI NGS 



1.10ULD r.:ATERIAL ZIRCON 

MOULD TEfr,PERATURE A/,JlIENT 

1,;OULD ATI:'OSPHERE HR 

AiELT ADDITIONS NONE 
0 

FURNACE TEMPERATURES 21 1600 C 
0 

15 1650 C 

FIGURE 5. 30 SERIES XV INGOT CASTINGS 



MOULD IlATERIAL I.:ACHINED GRAPHITE 

MOULD TEMPERA TURE 26 AKBI ENT 

o 
27 1 50 C 

MOULD ATilOSPh'ERE AIR 

MELT ADDITIONS NONE 
c 

FURNAC;:; TEr.lJ'ER!.TURES .. 1675 C ( BOTH ) 

FIGURE 5 . 31 SERIES XVI INGOT CASTINGS 



/,;OULD r,lATERIAL 1.:uLLITE 

r,;OULD TE1[PERA TURE MGlIENT 

1:OULD ATMOSPHERE AIR 

1,CE LT ADDITIONS 47 1 wt % NI CKEL 

48 2 wt % NI CKEL 

52 3 wt o· NICKEL I" 

0 

FUR.NACE TEi,~PERATURES 1650 C (ALL THREE ) 

FIGURE 5 . 32 SER I ES XVII INGOT CASTINGS 
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FIGURE 5 . 33 

FIGURE 5 . 33 H GOT CAS~HGS !.~T;'LLOGRJ,.PHIC SPECIJ,:EN 
LOCATIO A -D DI/.'E:S IONS 

FIGU!lE 5 . 34 I NTERCEPT LA':'OUT FOR GRAIN SI ZE 
DETER 1.:1 l'i I. TI 0!1 

0 
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FIGURE 5 . )5 

FIG URE 5 . ) 6 

FIGUR=:S 5 . )5 8: 5 . )6 PHOTOKICROGRAPHS OF INGOT 

CASTING ) EDGE STRUCTURE 



FIGURE 5. 37 

FIGURE 5. 38 

FIGURES 5. 37 &. 5 . 38 PHOTOlolICRQGRAFHS OF INGOT 
CASTING 34 EDG~ STRUCTURE 



FIGURE 5 . 39 

FIGURE 5. 40 

FI GURES 5 . 39 & 5. 40 PBOTO~~CROGRAPP.S OF I NGOT 

CASTING 35 EDGE STRUCTURE 



FIGURE 5 . 41 

FIGURE 5 . 42 

FIGURES 5 . 41 & 5 . 42 PHOTOl,:ICRO:lRAPHS OF I NG OT 

CASTING 43 EDGE STRUCTURE 



FIGURE 5. 43 

FIGURE 5 . 44 

FIGURES 5. 43 & 5. 44 PHOT01:ICROGRAPHS OF INGOT 

CASTING 58 EDGE STRUCTURE 



FIGURE 5. 45 

FIGURE 5. 46 

FIGURES 5 . 45 & 5. 46 PHOTOnCROGRAPHS OF INGOT 

CASTING 59 EDGE STRUCTURE 



FIGURE 5.41 

I 47 
• )J rh 

r ·.l.\.IUl1r.. ' . 40 

I • 

FIGURES 5.41 & 5 . 48 PHOTO~rrCROGRAPHS OF I NG OT 

CASTING 63 EDGE STRUCTURE 



FI GURE 5. 49a 

FIGURE 5. 49b 

FI GURES 5 . 49 a & b PHOTOhITCROGRAPHS OF I NGOT 

CASTING 37 CENTRE STRUCTURE 



~~LT WEIGHT 27.3 KG 

IlELT TIME HR 40 MINS 

LADLE PREHEAT TIME 1 HR 15 MINS 

FURNACE TEMPER~.TURE 
o 

1650 C 

STELLAGEN ADDITION 135 GMS 

o 
POURING TEV.PERATURE 1523 C 

MOULD ATMOSPHERE NITROGEN 

(CAS rINGS 1 & 2 PRODUCED FROM THE SA~lE MELT) 

FIGURE 5. 50 STEPPED BLOCK CASTING 1 



1;~LT WEI GHT 27 . 2 KG 

MELT TIME HR 40 MI NS 

LADLE PREHEAT TI ME 1 HR 15 I,ITNS 

FURNACE TEMPERATURE 
0 

1650 C 

STELLAGEN ADDITION 1 35 GMS 

0 
POURING TEMPERATURE 148 3 C 

MOULD ATMOSPHERE AI R 

(CASTINGS 1 & 2 PRODUCED FROM THE SAI.rE ltELT) 

FIGURE 5 .51 STEPPED BLOCK CASTI NG 2 



MELT VIEIGHT 29.5 KG 

MELT TIME 1 HR 40 llliNS 

LADLE PREHEAT TIME 1 HR 10 tUNS 

FURNACE TEMPERATURE 1650
0

C 

STELLAGEN ADDITION 146 m:s 
0 

POURI NU TEMPERATURE 1586 C 

MOULD ATMOSPHERE AIR 

(CASTINGS J &. 4 PRODUCED FROIl THE SH:E MELT) 

FIGURE 5 . 52 STEPPED BLOCK CASTING J 



MELT WEI GHT 29 . 5 KG 

l,lliLT TIIt.E 1 HR 40 MI NS 

LADLE PREHEAT TIt:E 1 HR 10 MI NS 

FURNACE TEMPERATURE 
0 

1650 C 

STELLAGEN ADDITION 146 G/,;S 

0 
POURING TEif.PERATURE 1555 C 

MOULD ATMOSPHERE AIR 

(CASTINGS 3 &: 4 PRODUCED FROI~ THE SAME MELT) 

FIGURE 5 . 53 RETRACTABLE DIE CORE 4 (i ) 



~:ELT \':EI G HT 29 . 5 KG 

1,:£1T Trr.~ HR 40 I.!INS 

1 HR 10 1:INS 

0 
FURNACE TEi,:PERATURE 1650 C 

snLL~.GEN ADDITION 146 Gl,:S 

<> 
POURING TEi.:PERATURE 1555 C 

lWULD ATr/CSPnERE AIR 

( C.~STnIGS :; ~ 4 FRODUC:::D FROi.: T% SA!.:E ;':ELT) 

FIGURE 5 . 53 iiETRACTABLE DIE ::ORE 4 (iil 



1!ELT WE IGHT 28 . 6 KG 

I.!E LT TH:E , HR 30 rGNS 

LADLE PREHEA T TIlUE 

FURNACE TEJ.1PERATURi': 

STELL;'G:::~f ADDITION , 40 GMS 

o 
P OURI NG TEI4?ERATURE , 530 C 

MOULD J..Tl.:OSPHERE NITROGEN 

(CASTI .!GS 5 & 6 PRODUCED FROI~ THE SAn: 1;ELT ) 

FIGURE 5.54 RETRA::TABLE DIE CORE 5 (i ) 



~,Jl LT ,','EIGHT 28 . 6 KG 

I:.t:LT TU':E 1 HR 30 I.:INS 

LADLE PRF.!1EAT TrrJE 

FURNACE TE!,~PER;"TUP.E 

STELLAG::::-: J..DDITI ON 140 G!.:S 

o 
1530 C 

KITROGEN 

(Cf..S'l'H!GS 5 /.: 6 BOIiUC:::::: FROlI' TP.E S:';·.3 !.;=:LT ) 

FIGU!E: 5 . 5 ~ "E1'F:A~T!~LE :JIE CORE 5 liD 



MELT WEIGHT 

MELT TI!I~ 

LADLE PRSHEAT TIME 

FURNACE TE1:'PERATURE 

STELLAGEN ADDITION 

POURI NG TEMPER ATURE 

IWULD ATMOSPHERE 

28 . 6 KG 

1 HR )0 1ITNS 

45 ~2NS 

o 
1650 C 

140 GMS 

o 
1500 C 

AIR 

(CASTINGS 5 & 6 PR ODUCED PROle THE SH:E 1:ELT) 

FIGURE 5 . 55 RETRACTABLE DIE CORE 6 (i) 

1 



1.;ElT WEIGHT 28 . 6 KG 

1 HR )0 faNS 

LADLE PREHEAT TD:E 45 n tlS 
() 

FURNACE TE],:PERATURE 1650 C 

STELL~GEN ADDITION 1 40 G!.:S 

o 
PCURI:I'G TE;.lPERATURE 1 500 C 

IWULD AT;WSPHERE AI R 

(CASTINGS 5 & 6 PRODUCED FROr.: T~ ShE I,:ELT) 

FIG URE :;; . 55 RF.rRACT ;.ELE DIE CORE 6 (i i) 



MELT WEIGHT 20 . 4 KG 

MELT TIME 1 HR 15 MINS 

LADLE PREHEAT TU:E 1 HR 1 5 MINS 

FURNACE TEI.:PERATURE 1650
0

C 

STELLAGEN ADDITIO~ 102 G1;S 

0 
POURING TEMPERATURE 1516 C 

Th~OULD AT~~OSPHERE NITROGEN 

FIGURE 5 . 56 SPIDER FORGING DIE 7 1il 



/,CELT WEIGHT 20 . 4 KG 

1 HR 15 h~NS 

LADLE F;l~iEAT rrr.:E 1 HR 15 ],IINS 

FUR?\ACE TEI,:P:::RATlRE 1650
c

C 

STEL1t.GEN J..DDI TI 0:1 102 Gl:S 

0 

1516 C POURING TEJ:F::RATURE 

j,;OULD AT1,:OSPliERE I{ITROGEN 

HGU1E 5.56 SPI ~;::R FC ::! GIXG DI E 7 (ii l 



MELT ',,"El G HT 20 .4 KG 

),IELT TI ME 1 HR 

LADLE PREHEAT Tnffi 

F URNACE TEL~PERATURE 

STELLAGEN ADDITION 102 GMS 

o 
POURING TE),;PERATURE 1550 C 

MOULD J.TI~OSPi1ERE AIR 

FIGURE 5. 57 SPIDER FORGING DIE 8 (i) 



h:ELT ',\3IGflT 20.4 KG 

1.1ELT TI!.1E HR 

LADLE PP.EHEAT TH:E 

FURNACE ·EI.:PE~ATU?E 

STELLAG3~: t.DDITION 102 GKS 

POt8ING 1'EI,:PERATURE 
o 

1550 C 

lI:OULD tSi.:OSPHERE AIR 

FIGURE 5.57 SPID"::? ?ORGING DIE 8 (ii) 



1,!ELT I'IE IGHT 28 . 6 KG 

~!ELT TIL~ 1 HR 45 KIllS 

LADLE PREHEAT TIME 1 HR 50 MINS 

FUR.1iACE TEr,~PERATURE 1650° C 

STELLAGEN ADDITION 1 42 Gt.!S 

0 
P OURI NG TEin'ERATURE 1 545 C 

1,OULD AT!.lOSPHERE AIR 

F IGURE 5.58 FLANGE YOKE FORGING DI E 9 



r.:ELT WEIGHT 20 . 9 KG 

MELT TI ME 1 HR 5 IilI NS 

LADLE PREHEAT Turn 1 HR 5 MINS 

FURNACE TEN~ERATURE 1650
0

C 

STELLAGEN ADDITION 1 04 GW.S 

° POURING TE~;PERATURE 1 540 C 

1l0ULD AT!WSPHERE AIR 

FIGURE 5 . 59 SPIDER FORGING DIE 10 ( i) 



J.:ELT ~',"EIGHT 20 . 9 KG 

1 HR 5 r.:r~S 

LADLE PP.EHEAT TH;E 1 HR 5 nNS 

FURNACE TE!Q'ERATURE 1650
c

C 

STELLt.GEN ADDITION 104 Gl:'S 

0 
POURING TE~:PERATURE 1540 C 

~:OULD AT:~OSFHERE AIR 

-. 

F IGu:tE 5 . 59 SFIDER FORGING DIE 10 ( ii ) 



ME LT VIEIGHT 28 . 3 KG 

MELT TIME 2 HRS 5 AITNS 

LADLE PREHEAT TIME 2 HRS 5 ncINS 
0 

FURNACE TE1,;PERATURE > 1650 C 

STELLAGEN ADDITION 1 40 GMS 

0 

POURI NG TEI,~PERATURE 1550 C 

MOULD ATMOSPHERE NI TR OGEN 

FIGURE 5 . 60 FLANGE YOKE FORGI NG DIE 11 



L:ELT WEIGHT 28 . 3 KG 

rlELT TIME 1 HR 40 ~IINS 

LADLE PREHEAT TIliIE 1 HR 20 I.lINS 
0 

FURNACE TEI,:J>ERATURE 1650 C 

STELLAGEN ADDITION 140 GMS 

POURING TEI~PERATURE 
0 

1545 C 

MOULD ATMOSPHERE AIR 

". 

FIGURE 5. 61 FLANGE YOKE FORGI NG DIE 12 



I[ELT VIEIGHT 25 . 4 KG 

MELT TI ME 1 HR 40 MINS 

LADLE PREHEAT TI ME HR 

0 

FURNACE TEKPERATURE 1670 C 

STELLAGEN ADDITION 125 GMS 

c; 
POURING TEMPERATURE 1555 C 

l,lQULD ATllOSPHERE AIR 

FIGURE 5 . 62 STEPPED BLOCK CASTING 13 



MELT WEIGHT 

llELT TUlE 

LADLE PREHE AT TII.1E 

FUR)!ACE TEL:PERArURE 

STELLAGEN !..DDITIO 

POURING TEI,;PERATURE 

~:OULD n:.:OSPHERE 

25 . 4 KG 

1 HR 5 MI NS 

40 r.:I NS 

1650
0 

C 

125 G/;;S 

o 
1 550 C 

AIR 

FIGURE 5 . 63 RE TRACTABLE DI E CORE 14 (il 



L:ELT ""EIGST 25 . 4 KG 

IX LT Tn::E 1 l-:R 5 UBS 

LADLE FR" IiEJ.T Tn ::E 40 f.:INS 

FURNACE T"KPE?ATURE 
o 

1650 C 

STELHGE1: J.D:JITION 125 GICS 

c. 
FOURING TE1.:P!:il.ATURE 1 550 C 

1.:OULD t. Tl,:OSF·:tEP.E AI R 

FIGURE 5 . 63 RET?f,CTAELE DIE CORE 14 ( i j) 



MELT "'/EIGHT 25 . 4 KG 

MELT TIME 1 Hrt 10 !,!INS 

LADLE PREHEA l' :rIME 55 :.lINS 

FURNACE TE!,!PERATURE 
o 

1700 C 

STELLAGEN ADDITION 125 GIns 

o 
POURING TEMPERATURE 1540 C 

MOULD ATMOSPHERE AIR 

FI GURE 5 . 64 SPIDER FORGING DIE 15 liI 



1:3LT ~'iEI GHT 25 . 4 KG 

1,~LT TIME 1 HR 10 1.!INS 

LADLE PREHEA l' TH:E 55 )',::1I1S 

'" FURNhCE TE),;PERATURE 1700 C 

STELL!,GEN ADDITIDa 125 G:.:S 

o 
POURING TE1('PERATURE 1540 C 

Jl0ULD AT1,:OSFHERE AIR 

FIGURE 5 . 64 SPIDER FORGIIIG DIE 1 5 (jil 
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DRAWING NO. FIGURE 5.65 

ESCRI PTION' SKETCH SHOWING DIl.:ENSIONS llEASURED AND THEn o . POINTS OF f.:EASUREf.:ENT FOR THE STEPPED 
"flT.Or.K r.A"mp'" 
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I-DECREASE 
DEPTH .. 

O-mCREASE 
DEPTH 

Af1PLI TUDE 

ROUG~{ESS ASSESSMENT 
ISO FILTER C/O 0.8 mM 
5 CUT-OFFS ASSESSED 

Rvn # 27 

I HSC I 
39 
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•. - • "" I , ~ ," ' .• : .',,",;- ~._. l. ,. 
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FIGURE 5.66 (i) SUP-FACE FINISH MEASUREI.:ENTS STEPPED 
BLOCK P~TTERN TOP STEP 
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1-DECREASE 
DEPTH -

O-INCREASE 
DEPTH 

A~1PLITUDE 

L-___ _ 

ROUGHNESS ASSESS~tENT 
ISO FILTER C/O 0.8 Mm 
,5 CUT - OFFS ASS£..SSED 
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FIGURE 5.66 (ii) SURFACE FINISH MEASUREI.lENTS STEPPED 
BLOCK PATTERN MIDDLE STEP 
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I-DECREASE 
DEPTH· 

O-IHCREASE 
DEPTH 

AMPLI TUDE 
DISTRIBUTION 

~ . 

ROUGHNESS ASSESS~taU 
ISO FILTER C/O O.S MM 

,5 CUT-OFFS ASSESSED 
Rul"l# 10,' 

i 
I 

1 H.se I 
BEARING RATIO! 
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FIGURE 5~66 (iii) SURFACE FINISH l,lEASUREIIJENTS STEPPED 
BLOCK PATTERN BOTTOM STEP 
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At1PLITUDE 
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, 1 ISO FILTER C/O 0.8 mill 
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I"('IV )]i1':~ ~) ~fY. iH' ,:m il'n ,}h:' 1 
'I FXI.'Ill.!. (:trr"(IIV O.U·/MII 1 

Run. 1 

Ra. 2.65 )11'1 
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FIGURE 5.67 (i) SURFACE FINISH 1,!EASURE1.:ENTS STEPPED 
BLOCK CASTING 1 TOP STEP 
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FIGURE 5.67 (ii) SURFACE FINISH n~ASUREI.jE~TS STEPPED 
BLOCK CASTING 1 MIDDLE STEP 
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FIGURE 5.67 (Hi) SURFACE FINISH MEASURElffiNTS STEPPED 
BLOCK CASTING 1 BOTTOM STEP 
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DESCRIPTION: 

FIGURE 5.77 
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FIGURE 5 . 88 

?IGURE 5 . 89 

FIGURE 5 . 88 PHOTOMICROGRAPH OF THE AS CAST SURFACE 
STRUCTURE OF TEST CASTING SPECI MEN 13 A. 
FIGURE 5 . 89 PHOTOMI CROGRAPH OF THE CENTRE STRUCTURE 
OF TEST CASTI NG SPECI MEN 13 A. 



FIGURE 5. 90 

FIGURE 5 . 91 

FIGURES 5 . 90 & 5.91 PHOTO!.lICROGRAPHS OF THE SURFACE 

STRUCTURE OF TEST CASTING SPECI ~lliN 13 C PRODUCED 

BY EDM . 



FIGURE 5 . 92 

FIGURE 5 . 93 

FIGURES 5 . 92 & 5 . 93 PHOTOMICROGRAPHS OF' THE SURFACE 

STRUCTURE OF TES T CASTING SPECn~N 13 B PRODUCED 

BY EDM. 



FIGURE 5 . 94 

FIGURE 5. 95 
FIGURES 5. 94 & 5 . 95 PHOTOMI CROGRAPHS OF TEE SURFACE 

STRUCTURE OF TEST CASTI NG SPECI MEN 13 D PRODUCED 

BY EDM . 
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