SteCal 3.0

Table of Contents

Chapter 1: Getting Started ....ivuiviiniiiiiiinniiirnitctisss et sreresnssss st assssnssresssesesessessessensenseans 1
T.1 WRAt i SECAl ..ottt s st 1
1.2 System RequUirements. ...ttt et ee e 1
1.3 Instaling SteCal ... e sttt e 2
1.4 Removing SEECal.....i e e e e st sttt enes 5
1.5 Starting SteCAL........oo et e bt bt 7
Chapter 2: SteCal BasiCs ..uviiiiiiiiierimiiie it stsssesesenssassnessnsesssssssssssssssassessessnssassassasns 8
21 Viewing Sample Data Provided ... sve s 8
2.2 SRRIDIALA ootk s aa bt b s 9
Composition and Grain Size Allowable LiTHits ...........ccoovvcivmmvinicincinicinnsesess s annsres 9
BOTO COMIERE .ottt et snas s 10
Effect of Other Alloying EIEHIENIS........ccovoceuiiviriicieceise sttt s 10
Entering Steel DAt ......c..oueviviicireii ittt 11

2.3  Saving and Reopening Steel Data.........cccovieiiniiiiricieccce s 13
USTNG HhE SEEL LISE ...ttt e sn st s 13
Saving and Reopening Steel Data Files...........ccoivoiiiiiciiiiiiioinnisnsnesoniscssosssesissssssasssssns 14
Saving Results and Graphics ..........o.vciiiiiiciiceecsi ettt 15

2.4 Printing Results and Graphics ...t s 15
25 Changing Program OPtOMS ..ot e esetsessaeeseesesses s esasasssssns 15
UREES Of MEASUTE .ovvivieviveiet ettt sttt sttt 15
GERETAL OPHONS ooevvvivievis sttt sttt sttt e s 16
Chapter 3: Generating Results and Graphics .....civiiiiienneicnesereresteesesnsssssessnsnsssssssssases 17
BL GENEIAL...eei ettt bt a s e s e aa e neen 17
3.2 Fe-C DHAGIAM ..ottt eb e ettt as s s e s e st s s sasastsea st esaresneasenes 17
3.3 €O FIGUTES. .....ocriieiriieiiecicret ettt a st a et st ars bt a e rasenens 18
Defirtition of Code FIUTES ...t ccrcrcnt sttt sss s ssansasens 18

Ideal Critical DImeter (D) .ottt sv sttt r e eseneensevar e 19
Characteristic Hardness (H() oot rsvsssie et s snesas 19
Martensite Formation Temperature (IVIG) .c.cvvvrieiovieniiinisceeinieie s 19

3.4 Heat TrealMents. ...t b ettt s s b s rene 20
GEHETAL DAM....viiiiri sttt ettt s 20

TTT DIGETAIIL ovvvvireint ettt sttt bbbt bbbttt ne bbbt 21

3.5  Ideal Critical DIAmMEer ........ciciviriieiicecnse e sttt 23
3.6 CCT Diagrams.......ccoeceiveencicnencicnnnnsas TSSO TTOTOUTROOOPOROR 24
Tt DIEAZIAIN .ttt sttt bttt eb ettt bt st st ren s ee 24
ToDIDIAGIATL c..oovvvivieiis ittt ettt s e s anssannesen SR 25

T=DD DEAGIANL .ottt bbbt bbb bttt 26

3.7  Hardness TeMPETIINE........ociicviirireiiiciee e ere s snres s ssss et saa et s s bsa bbb raseransaans 27
Complete HATACHING c..cvviviieieeriiiticis et er ettt ettt e imesssnsenssenn s 27
Incomplete HAYAENING ........c.oviviviiiiiiirieni ettt ettt 29

3.8  Jominy End-Quench Hardenability ... 30
QUENCRHEA ORIY oot s e 31
Quenched and TEMPEred ...t ass s ase s 32

iii



Tuble of Contents

3.9 Hardness Distribution in Round Bars.........c.ciiiini e 33
Quenched Only ... e erere e 34
Quenched and TETPEred .........cccoiviieiiiiniriinin st s 35

Chapter 4: EqUIVAlENCIes....cucorierieerceriearineiersneniersnsesnenss s sttt sass st b ssts st ssb s sesassras s esnesnssnsas 38

41 DI<>H D EqQUIVAleNCIes. ..ottt s 38

4.2 Equivalent ROUNd ...ttt s 40

43  Jq < DIEQUEIVAIEIICIES ..ocviviiiveeirerrececiec sttt b e e 42

44 HRC < HV < UTS < Y5 EL Equivalencies.......c e 42

Appendix 1:  ADDreviations........ccvivcninieninirninssins sttt st s snenes 44
Appendix 2:  Tables of Allowable Limits .....oveveevmmieience ettt ssenes 47
Appendix 3:  Technical REfErences ... v ioininiciininiereninnctnsissresreseesesassesensensansnasssasnnass 48
Appendix 4:  Calculation Methods.......eevrvrverrn e seaees 51
INAEX crrceresmrrsiest ittt sssttssesnsessarsssssssensassasasassassesassssnassstessrnnsssnasassatasssanesarasassannassrasasnans 54

iv



