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Parameters Model Experiment

the FEM

Lubrication Good Vaseline Lubrication m= 0.0
Bad Calcium soda m=0.2
Sharp R =0 R=0

Root Radius Small R =5 R =5
Large R =10 R=10
None CC =50 Rate =0

Flow Little CC =65 Rate = 50
Much CC =80 Rate = 100

CC = Center coordinate

FEM f##7Tld, BATTELLEf%E8T® > 7 b [DEFORM| % Fiv:Z=0 & L T 2 Ktk
HE LT o7z AMINDTEBRICOWTIZ I — k2 ¥ 3 v LBOBREMETX
W~AFAHONEEE DD LIZEIYV DI 2L —3 a3 v %57
5. 2. 7 FEBRBIUHTHERE
BB DOWETEARI K52 1SR T o BENTAE LM, oA, 5. WiEs
PEAIEAFC, BT —F—RAT0 T, DOIMUNDHENA D B & RN Tt L 72 =
UL, ETIVEER, FEMIT L b, #ERIF—F L 72

RIZ, HREMEEGFT, B —F —RAVNEVHAIZL . SMINDFE AL X

b EERER L FEM #RHh—3K L 7=

ME—, MRDRL o720, HIHREIEL, 2—F—RA0 T, SMI~DFHIAK




#52 HMAEDEIZL BHEREEIRT

Parameters Before filling After filling
Lub’n Radius  Flow Exp. FEM Exp. FEM

None (6] O o (6]

None Little (6] (6] X X

Much (6] (6] X X

None (0] (6] (6] O

Good Small Little (0] (6] O O

Much O (0] X X

None (0] (6] (6] (6]

Large Little (0] (0] O (6]

Much O O (6] (0}

None (0] O (6] O

None Little (0] (0] (0] (0]

Much (0] (0] (0} X

None O (6] O (0]

Bad Small Little O (0] (6} O

Much (0] (6] (6} (0}

None (0] O (0] O

Large Little (6] (6] (0] (0]

Much (0] (0] (0] (0]

O = No defect X = Defect
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dead0500d.0B eneral

Deadmetal formation/Friction coef.=0.20/Short billet
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on certainty
set cursor to watch
picture "thinking", PICT, rect, false
--set globalLoc of window "thinking" to "290,160"
set globalLoc of window "thinking" to "205,97"
set visible of cd fld "thinking" to true
set visible of window "thinking" to true
put "HEZXH, b & o Lffo TT" into cd fld "thinking”
wait |1 second
global priRow.,prtl, prt2, prt3, prt4, prt5, prt6, prt7, prt8, prt
global prcRow,prcl, pre2, pre3, pred, pre5, pre6, pre7, pre8, pre
global btwRow.btw1, btw2, btw3, btw4, btw5, btw6, btw7, btw8, btw
global typRow,typl, typ2, typ3, typ4, typ5, typ6, typ7, typ8, typ
global depRow.depl, dep2, dep3, dep4, dep5, dep6, dep7, dep8, dep
global decRow,decl, dec2, dec3, decd, dec5, dec6, dec7, dec8, dec
global unqRow,unq, unq2, unq3, ung4, unqs, ung6, unq7, ung8, ung
global pctRow,pctl, pet2, pet3, petd, petS, pet6, pet7, pet8, pet
global aveRow,avel, ave2, ave3, ave4, ave5, ave6, ave7, ave8, ave
global ctyRow,ctyl, cty2, cty3, cty4, cty5, cty6, cty7, cty8
global loc, ctl, ct2, ct3, ctdd, ctdm, ctop, trim, ctrm, lo, part,”
partLocation, prtloc
set lockScreen to true
go to cd "PT-INT"
put cd field "AVE1" into avel
put cd field "AVE2" into ave2
put cd field "AVE3" into ave3
put cd field "AVE4" into ave4
put cd field "AVES" into aveS

put cd field "AVE6" into ave6

put cd field "AVE7" into ave7




put cd field "AVER" into ave8
go to cd "ENGINE"
putavel & "," & ave2 & "," & ave3 & "," & aved & "," & ave5 & "." & ave6”
& """ & ave7 & "." & ave8 into aveRow
putprtl & "" & pri2 & "" & pri3 & "," & prid & " & prt5 & "," & prt6”
& " & prt7 & "," & prt8 into prtRow
putprel & "" & pre2 & " & pre3 & " & pred & )" & pre5 & )" & preb”
& """ & pre7 & )" & pre8 into prcRow
putbtwl & "," & btw2 & "" & btw3 & "," & btw4 & "," & btw5 & "," & btw6™
& """ & btw7 & "." & btw8 into btwRow
puttypl & "" & typ2 & "," & typ3 & "," & typ4 & "," & typ5 & "," & typ6~
& " & typ7 & )" & typ8 into typRow
put depl & "," & dep2 & "," & dep3 & "" & depd & "," & dep5 & "," & dep6
& """ & dep7 & "" & dep8 into depRow
putdecl & "' & dec2 & "," & dec3 & "," & decd & "," & dec5 & "." & dect”
& ") & dec7 & "," & dec8 into decRow
putunql & "" & unq2 & "," & ung3 & "," & ungd4 & "," & ung5 & "," & unq6”
& """ & unq7 & "," & ung8 into ungRow
put petl & "," & pet2 & " & pet3 & )" & petd & "," & pet5 & " & pet6”
& """ & pet7 & "," & pet8 into petRow
put (avel * prtl * prel * btwl * typl * depl * decl * unql * pctl) into mull
put (ave2 * prt2 * prc2 * btw2 * typ2 * dep2 * dec2 * unq2 * pet2) into mul2
put (ave3 * prt3 * pre3 * btw3 * typ3 * dep3 * dec3 * unq3 * pct3) into mul3
put (ave4 * prt4 * prc4 * btwd * typ4 * depd * dec4 * ungd * pctd) into muld
put (ave5 * prt5 * prc5 * btw5 * typ5 * dep5 * dec5 * ung5 * pct5) into mulS
put (ave6 * prt6 * prc6 * btw6 * typ6 * dep6 * dec6é * ung6 * pct6) into mul6
put (ave7 * prt7 * prc7 * btw7 * typ7 * dep7 * dec7 * unq7 * pct7) into mul7
put (ave8 * prt8 * prc8 * btw8 * typ8 * dep8 * dec8 * unq8 * pct8) into mul8
put (mull + mul2 + mul3 + mul4 + mul5 + mul6 + mul7 + mul8) into total
if total = 0 then

put 0 into ctyl

put 0 into cty2

put 0 into cty3

put 0 into cty4

put 0 into cty5

put 0 into cty6




put 0 into cty7
put 0 into cty8

else
put (round ((mull / total) * 1000 )) / 10 into ctyl
put (round ((mul2 / total) * 1000 )) / 10 into cty2
put (round ((mul3 / total) * 1000 )) / 10 into cty3
put (round ((mul4 / total) * 1000 )) / 10 into cty4
put (round ((mul5 / total) * 1000 )) / 10 into cty5
put (round ((mul6 / total) * 1000 )) / 10 into cty6
put (round ((mul7 / total) * 1000 )) / 10 into cty7
put (round ((mul8 / total) * 1000 )) / 10 into cty8

end if

set lockScreen to false

put "4, E(SEEA S22 1) F L 72" into cd fid thinking

wait | second

set lockScreen to true

gotocd "CTY"

put ctl into ctdd

put ct2 into ctdm

put ct3 into ctop

if (prtloc is "CON-RBI") and (hilite of btn "ROLL" of c¢d "PROCESS" is false)™

then
put "FLS-RIB-FDD" into ctl
put "FLS-RIB-FDM" into ct2
put "FLS-RIB-FOP" into ct3
put "FLS-RIB-FDD" into ctdd

put "FLS-RIB-FDM" into ctdm

put "FLS-RIB-FOP" into ctop
end if
if (prtloc is "CON-RBI") and (hilite of btn "ROLL" of cd "PROCESS" is true)”
then
put "CON-RBI-FDD" into ctl
put "CON-RBI-FDM" into ct2
put "CON-RBI-FOP" into ct3
put "CON-RBI-FDD" into ctdd
put "CON-RBI-FDM" into ctdm




put "CON-RBI-FOP" into ctop
end if
put trim into ctrm
put lo into loc
put part into prt
put prtloc into partLocation
putField --Handler for putting the values into each field
g0 to cd "engine"
set lockScreen to false
put "BH L X3RS 5340 F L7 L into cd fld thinking
wait | second
set lockScreen to true
go to ¢d "LEARNING"
putField
go to c¢d "ENGINE"
put prt into first line of ed fld "&"
put lo into second line of cd fld "&"
set lockScreen to false
put ctyl into cd field "MTL"
put cty2 into cd field "ROL"
put cty3 into cd field "FDD"
put cty4 into cd field "FDM"
put cty5 into cd field "FOP"
put cty6 into cd field "TRM"
put cty7 into cd field "HTM"
put cty8 into cd field "BRS"
if total =0 then
answer "All possibilities are denied. Your choice has something wrong. Please check again!"
end if
put empty into cd fld "thinking"
set visible of cd fld "thinking" to false

close window "thinking"

end certainty
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on mouseUp
global cat
if (cat is empty) then
answer "R AH T T =Ky o O—2%MLTFE V"
else

if cd fld ("CTY" & cat) is 0 then

answer "FJBEME IR BIERIVICEE SN E Lz, 5
else
global aveRow,prtRow prcRow,btwRow.typRow,depRow,decRow,unqgRow pctRow
global mtl,rol,fdd,fdm fop,trm htm,brs,catRow,amr,gmr
putmtl & "" & rol & "\" & fdd & "," & fdm & "," & fop & "," & trm~
& ")" & htm & "." & brs into catRow
put cd fld "amr" into amr
put cd fld "gmr" into gmr
repeat with i =1 to 8
put (item i of aveRow + amr * item i of catRow * 100) / (1 + amr) into a
put (round(a * 10)) / 10 into a
put ainto cd fld ("AVE" & 1)
end repeat
global typ.dep.dec,unq,pct
put cat into i
put (item i of prtRow + gmr * 100) / (1 + gmr) into a
put (round(a * 10)) / 10 into a
put a into cd fld ("PRT" & 1)
if typ is not ? then
put (item i of typRow + gmr * 100) / (1 + gmr) into a
put (round(a * 10)) / 10 into a
put ainto cd fld ("TYP" & i)
end if
if dep is not ? then
put (item i of depRow + gmr * 100) / (1 + gmr) into a

put (round(a * 10)) / 10 into a

put a into cd fld ("DEP" & 1)




end if

if dec is not ? then
put (item i of decRow + gmr * 100) / (1 + gmr) into a
put (round(a * 10)) / 10 into a
put a into cd fld ("DEC" & 1)

end if

if unq is not ? then
put (item i of unqRow + gmr * 100) / (1 + gmr) into a
put (round(a * 10)) / 10 into a
put ainto cd fld ("UNQ" & i)

end if

if pet is not ? then
put (item i of pctRow + gmr * 100) / (1 + gmr) into a
put (round(a * 10)) / 10 into a
put ainto cd fld ("PCT" & i)

end if

put O into ¢

repeat with i =1to 8
put (cd fld ("AVE" & i) * cd fld ("PRT" & i) * cd fld ("PRC" & i) * ~
cd fld ("BTW" & i) * cd fld ("TYP" & i) * cd fld ("DEP" & i) * ~
cd fld ("DEC" & i) * cd fld ("UNQ" & i) * cd fld ("PCT" & 1)) ~
into a
addato ¢
put ainto item i of b

end repeat

repeat withi =110 8
put (round((item i of b) * 1000 / ¢)) / 10 into cd fid ("CTY" & i)

end repeat

end if

end if

end mouseUp
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TELR

dimensional error

V) mismaich
) underfill
e puff

Bl eccentricity
h U A AUY: ) residual flash
h

warping

[REITE

B/hY2

eccentric trimming

AN [FEXH distortion
i) curve
A H curve
1wist

chevron crack

forging crack

Mannesman hole

SRERE

material crack

shear crack

season crack

FIZ XL % |shear crack

H 1) )S—3F JEHED-MZ X P84 HE | caliber defect
o — L4 rolling defect
A

overlap, lap

cold shut fold

flow through

uck-in defecl

galling

lubricant defect

burr

SRl

over trimming

L THE bruise
it Ay — Vi scale pit

ROF| M~ 53t | fouling

L8 G hiceds

AR

1B 1%

decarburization

over heat, burning

AR




JIS 2 & % i

R i FH &

= HEE it ISRE(BE)

8001 |&h WAWALRBREICL- T, SERCEULRITEDERI.  |crack

8002 [fEEIh (S, BAICE > TELIEIN, quenching crack

8003 [ - H&EIN BERORAICHRNSLEBROZVDOORROEN. B [crazing
RUEHSTELT, HICH, TTREOTHYISERRRC
WHTBEHICECLEEN,
BE: ZoMPENERELTOHELL,

8004 | bH&EIN RELERCEVT, MIESHR, MBMBECHL T, [forging crack
KEFTEZBEPLOEFECHE > TRET 8N,

8005 [E&IN BERFBERCMANE L IMRL LeBER%E, K [season crack
[PCHELZRETEC RN, delayed failure
BE: BRENEDHNS,

8006 [2#E N MHESHMICHRT S, BEFRY—(CL>TRELLA |rapid heating crack
BIEHICL B RN,

8007 [2AR%IN MEBUEHHERRICAENT SR, BEFH—ICL>TR |rapid cooling crack
ELERBEDICLZEN.

8008 |MEh HEEOMT 5 UMELCECLRIN,

8009 | AZUIMRIN |MHEHRVMT 2, 2%, BAICL > TRESHNSR |gas cutting crack
EL. EDEHICELLEIN,

8010 | PUS /BN |[FYVIREDE. BEREVMLALDICELLEIN,

8011 |~z 70 BN [AMBECENT, EEOEVHHENEZMERLZET [chevron crack
AAHHLTHEE(C, MHLMARLOBCRETZ<OF
EonEEin.

8012 |im&d BARE L TEALCASREES< FHPBRLT, s
ROXRAICELLET,

8013 |4T&Y BERPSMMOMR, BASLELEN, FTLELEIEL [bruise
SO TRAICELLET,

8014 |MpRZVUET |BERORAICECLADHRIEY, BEZEOELLVR |overlap
EHMOMABZECELRTL,

8015 |mMLV & BERO—BHBLB(CL>THLYBRSNTELLET, ralling

8016 |IN7U5vy |EELTHFOKRDOREENZEICL DT, WFHR(E [hair crack
NEYITH > TELEERDEIN,

8017 |Lb&ET BERORAICHNS LDROES, cold shut fold, wrinkle

8018 [RT— V&Y |HERKORAICRT —IADBITERAENTELLLFS, scale defect. scale pit

8019 |[iTA# &7 BEROREICRYMSTEAFNTELULL Fd,

8020 |A— &Y BBECENT, ADERETIEECELLET, rolling defect

8021 |HHEY BERORAREABCHEOREBESTRELLRM
PRELEEDICELLEETD,

8022 [mE&Ed TEEMEEDBEFEICL O TELLEBERDET,

fouling




=1 A& EE MISEE(BE)
8023 [{Rin&E ¢ FELUTAIBERICEVTRAB—REF(CIB > TR [segregation crack
h3EFNKOET,
8024 |#indx AAMIRIZAS I HEBRRBHBARME LY, WHAITE |sand inclusion
ATBHEICK>TELEEY, WETLERLT, —#&
[CHARIIAE < BEBRICREEL THET B ENB 0.
8025 | A —/i—E— b+ [HEHOBEYSRESN S ZEOBMBEEITHHIBRE |over heat
hac &,
8026 |[N—-=¥ burning
8027 | Bt REERISTHABEAKOPTHEEMBA LALE, RED |decarburization
SREMSRDNLRR,
f#i% : JISG 020188
8028 | (Y kY FY DIREEY. residual flash
8029 [(FYML Y FEROFECRIVAAT, (FYHRHNIIKRE, over trimming
8030 |(FWiRY [FYDBRLCHNT, TO—EHHFNEhA > THER(CE |burr
o FeiRAE,
8031 |{RA BEROMEOEEDAEY,
8032 | &l BEDOFROTLDOEY . eccentricity
8033 |B¥'h LFEHOLBNCE > TELABERDRBL, mismatch
8034 |0 F'H F&UTHREROBMBIRV ICEET 2BEROPAETE |distortion
DS DEY.
8035 [RY BEROREDELANSDRY. warping
% : JISB 041588
8036 [alh BEROREWCHTIHEIBIOBEDT N, twist
8037 [T R SsnoEs, 8 RS, B SETEoAZAN,  |dimensional error |
8038 | RA BEEETECHTIME, K&, AHRBEDTE. underfill

TRAEEMLALC EICE> TELEHHEDSI T,

shear drop. roll over




MAE U

T5AHHE MU Y




BETE (-1 -t-})









