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1692 sffectHofHcoldHrollingHonHtheHindentγtionHdeformγtionHofHoodXdYHγluminumHγlloyVH2005THZXTHYYeZUYYeg 13
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1691 {icrostructureHγndHvighH—emperγtureHreformγtionHofHurγinH”efinedHolHolloyHtoilHtγbricγtedHbyH”tH
{γgnetronH–putteringVH2005THcXZTHZfeUZgX

1690 svolutionHofH—extureHinHo”pH’rocessingHofHolHggVfHMVH2005THbgcUbgeTHegeUfXZ

1689 tγtigueH’ropertyHofHvighU–trengthHqγrbonH–teelHreformedHbyH”epetitiveH–ideHsxtrusionH’rocessVH
2005THbecUbegTHZbcUZbf 2

1688 qrossU–ectionγlH—extureHurγdientsHinHwnterstitiγlHtreeH–teelsH’rocessedHbyHoccumulγtedH”ollH
pondingVH2005THYXcTHZaaUZaf 6

1687 zγmellγrH–ubdivisionHduringHoccumulγtiveH”ollHpondingHofHγH—itγniumHwnterstitiγlHtreeH–teelVH2005TH
bgcUbgeTHacYUacd 6

1686 {icrostructurγlHsvolutionHduringH–evereHreformγtionHinHousteniticH–tγinlessH–teelHwithH–econdH
’hγseH’γrticlesVH2005THaecUafX

1685 qlosedUqellH{etγlHtoγmsH{γnufγcturedHfromHpulkH{etγlHγndHolloyH–heetsHthroughHo”pH’rocessVH
2005THbecUbegTHbaaUbad 2

1684 {icrostructurγlHsvolutionHduringHtrictionH–tirHeldingHofH™ltrγfineHurγinedHolHolloysVH2006THcXaUcXbTHYdgUYeb 1

1683 reformγtionHpehγviorHofHtineHurγinedHolU{gHolloyHunderHpiγxiγlH–tressVH2006THcXaUcXbTHbecUbfX 5

1682 vydrostγticHsxtrusionHγsHγH{ethodHofHurγinH”efinementHinH{etγllicH{γteriγlsVH2006THcXaUcXbTHabYUabf 21

1681 wnfluenceHofH’rocessingH’γrγmetersHonH—extureHγndH{icrostructureHinHoluminumHγfterHsqo’VH2006TH
cXaUcXbTHdcUeX 4

1680 urγinHrefinementHmechγnismHofHteâ��aZ}iHγlloysHduringHmultiγxiγlHforgingVH2006THZZTHYacgUYada 5

1679 ‘nHtheHfγtigueHbehγviorHofHultrγfineUgrγinedHinterstitiγlUfreeHsteelVH2006THgeTHYaZfUYaad 49

1678 wnH–ituH}eutronHriffrγctionH–tudyHonHtheH{echγnicγlHpehγviorHofHγnH™ltrγUtineUurγinedH–teelVH2006TH
cZbUcZcTHdagUdbb 1

1677 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmVH2006THcdTHdagUdba

1676 tormγbilityHofHvighH–trengthHruγlUphγseH–teelsVH2006THeeTHdcbUdde 38

1675 sffectHofHcompressionUtorsionHcombinedHloγdingHonHgrγinHrefinementHofHγluminumVH2006THcdTHabUaf 12

1674 mmmmmmmmmmmmmmmmVH2006THcdTHdXgUdYb 6
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1673 –uperplγsticHtormingHγndHtoγmingHofHqellulγrHoluminumHqomponentsVH2006THbeTHZZZaUZZZf 10

1672 {icrostructurγlHsvolutionHofHγH{gUfHmγssMziHolloyH’rocessedHbyHsqo’HduringH–uperplγsticH
reformγtionVH2006THeXTHeecUeeg 2

1671 mmmmmm®mmmmmmmmmmmmmmmmmmmVH2006THcdTHdacUdaf

1670 trictionH–tirHeldingHofH™ltrγfineHurγinedHwnterstitiγlHtreeH–teelsVH2006THbeTHZagUZbZ 76

1669 “uγntificγtionHofHγnneγledHmicrostructuresHinHo”pHprocessedHγluminumVHActa MaterialiaTH2006THcbTHaXccUaXdd8.4 127

1668 trictionHstirHweldingHofHultrγfineHgrγinedHplγinHlowUcγrbonHsteelHformedHbyHtheHmγrtensiteHprocessVH
2006THbZaTHaZbUaaX 102

1667 {γrtensiteHtrγnsformγtionHfromHultrγfineHgrγinedHγusteniteHinHteâ��ZfVcγtVMH}iVH2006THbafUbbXTHZaaUZad 36

1666 —exturγlHevolutionHduringHγccumulγtiveHrollHbondingHofHγnHolâ��ziHγlloyVH2006THbZfTHacYUace 31

1665 wnfluenceHofHsqo’HprocessingHpγrγmetersHonHtextureHγndHmicrostructureHofHcommerciγllyHpureH
γluminumVH2006THbbYTHZbcUZcZ 48

1664 ‘verviewHofHprocessingTHmicrostructureHγndHmechγnicγlHpropertiesHofHultrγfineHgrγinedHbccHsteelsVH
2006THbbYTHYUYe 436

1663 —hermoUmechγnicγlHtreγtmentHusingHresistγnceHheγtingHforHproductionHofHfineHgrγinedH
heγtUtreγtγbleHγluminumHγlloyHsheetsVH2006THYeeTHbbbUbbe 11

1662 {icrostructureHhomogeneityHinHvγriousHmetγllicHmγteriγlsHheγvilyHdeformedHbyHγccumulγtiveH
rollUbondingVH2006THbZaTHaaYUabZ 120

1661 sffectHofHtheHinitiγlHstγteHofHγHlowUcγrbonHsteelHonHnγnostructureHformγtionHduringHhighUpressureH
torsionHγtHhighHstrγinsHγndHpressuresVH2006THZXXdTHbbcUbcZ 11

1660 ’hysicγlTHchemicγlTHγndHmechγnicγlHpropertiesHofHnγnostructuredHmγteriγlsVH2006THbZTHfcUgb 20

1659 ’rinciplesHofHequγlUchγnnelHγngulγrHpressingHγsHγHprocessingHtoolHforHgrγinHrefinementVH2006THcYTHffYUgfY 3270

1658 ’roducingHbulkHultrγfineUgrγinedHmγteriγlsHbyHsevereHplγsticHdeformγtionVH2006THcfTHaaUag 1192

1657 {echγnicγlHpropertiesHofHultrγfineHgrγinedHcXcZHolHγlloyHproducedHbyHγccumulγtiveHrollUbondingHγndH
cryogenicHrollingVH2006THYZTHeUYZ 40

1656 sffectHofHstrγinHonHtheHmicrostructureHγndHmechγnicγlHpropertiesHofHmultiUpγssHwγrmHcγliberHrolledH
lowHcγrbonHsteelVH2006THcbTHcdaUcdf 49
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1655 svolutionHofHtextureHduringHγccumulγtiveHrollHbondingHPo”pQHγndHitsHcompγrisonHwithHnormγlHcoldH
rolledHγluminiumâ��mγngγneseHγlloyVH2006THcbTHYdgYUYdgd 33

1654 revelopmentHofHultrγfineHgrγinedHhighHstrengthHolâ��quHγlloyHbyHcryorollingVH2006THcbTHZXYaUZXYe 177

1653 svolutionHmechγnismHofHgrγinHrefinementHbγsedHonHdynγmicHrecrystγllizγtionHinHmultiγxiγllyHforgedH
γusteniteVH2006THdXTHYfcbUYfcf 31

1652 svolutionHofHmicrostructureHforHmultilγyeredHolW}iHcompositesHbyHγccumulγtiveHrollHbondingH
processVH2006THdXTHaZccUaZcg 136

1651 —heHzimitsHofH”efinementHbyH–evereH’lγsticHreformγtionVH2006THfTHYXbdUYXcd 176

1650 {icrostructuresHγndH{echγnicγlH’ropertiesHofH}γnoU–tructuredHoluminumHtγbricγtedHbyH
occumulγtiveH”ollUpondingH™singHrifferentH”ollingH{ethodsVH2006THaYeUaYfTHaZeUaaX 2

1649 {icrostructuresHγndH{echγnicγlH’ropertiesHofH{gHolloyHγfterH–evereH—orsionH–trγiningH’rocessVH
2006THcXaUcXbTHgbgUgcb 9

1648 wnternγlH–tressHtieldHinH™ltrγfineHurγinedHoluminiumHtγbricγtedHbyHoccumulγtiveH”ollUpondingVH2006
THcYZTHYZaUYZf 1

1647 urγinH”efinementHofHqommerciγlHolU{gHolloyH™singH–evereH—orsionH–trγiningH’rocessVH2006TH
cXaUcXbTHgccUgdX 7

1646 onneγlingHpehγviorHγndH”ecrystγllizedH—extureHinHo”pH’rocessedHqopperVH2006THcXaUcXbTHgYgUgZb 22

1645 —ensileHreformγtionHpehγviorsHofH™ltrγfineHurγinedHolUteU–iHolloyH–heetsVH2006THcYZTHfcUgX 2

1644 urγinHrefinementHofHγluminumHγlloysHbyHfrictionHstirHprocessingVH2006THfdTHYUZb 93

1643 }γnocrystγllineH–tructureHinH–teelsH’roducedHbyH γriousH–evereH’lγsticHreformγtionH’rocessesVH
2006THcXaUcXbTHYYUYf 8

1642 {echγnismHofHurγinH”efinementHinHoluminiumHinHtheH’rocessHofHvydrostγticHsxtrusionVH2006THYYbTHYXgUYYd 16

1641 qontinuousHurγinH”efinementH™singH–evereH—orsionH–trγiningH’rocessVH2006THcXaUcXbTHafcUagX 6

1640 ™ltrγHurγinH”efinementHofHzowHqH–teelsHbyHoccumulγtiveH”ollHpondingVH2006THcXaUcXbTHaYYUaYd 1

1639 }γnoU–tructuredHvighH’urityHqopperH’rocessedHbyHoccumulγtiveH”ollUpondingVH2006THaYeUaYfTHZagUZbZ 4

1638 vighH·HUHzγrgeH–trγinHreformγtionH’rocessingHγndHwtsHopplicγtionsVH2006THcXaUcXbTHaZgUaab 5
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1637 {γrtensiteH—rγnsformγtionHofH™ltrγfineHurγinedHousteniteHinHteUZfVcγtM}iHolloyVH2006THcXaUcXbTHgYaUgYf 5

1636 {icrostructurγlHsvolutionHduringH–impleHveγvyHγrmHreformγtionHofHγHzowUqγrbonH–teelVH2006TH
cYZTHbgUcb

1635 {icrostructureH”efinementHofHolU–iHolloyH™singHqompressiveH—orsionH’rocessingVH2006THcYgUcZYTHYbbYUYbbd 15

1634 urγinH”efinementH’erformγnceHofHoluminiumHqγstUolloyHbyHreformedHolUola—iHolloyH”efinerVH2006TH
cYgUcZYTHYfcgUYfdb 7

1633 urγinHpoundγryH–tructureHinHo”pH’rocessedHqopperVH2006THcXaUcXbTHgZcUgaX 1

1632 sp–rHγndH—s{HqhγrγcterizγtionHofH™ltrγfineHurγinedHvighH’urityHoluminumH’roducedHbyH
occumulγtiveH”ollUpondingVH2006THcYZTHgYUgd 8

1631 {icrostructurγlHsvolutionHinHadM}iHousteniticH–teelHduringHtheHo”pH’rocessVH2006THcYZTHeaUef 12

1630 ’rocessingHofH{ultiUzγyeredHolUolP–cQHvybridH–heetHbyHoccumulγtiveH”ollHpondingVH2007THccfUccgTHaXeUaYZ 4

1629 {oleculγrHrynγmicsHonγlysisHonHwnitiγlH—extureHγndH’rocessingH”outeHwnfluencesHonHurγinH
”efinementHpehγviorHofH˛–UteHbyHsquγlHqhγnnelHongulγrH’ressingVH2007THabXUabYTHgdeUgeZ

1628 sffectHofH}bHonHdynγmicHstrγinHinducedHγusteniteHtoHferriteHtrγnsformγtionVH2007THZaTHbYeUbZZ 16

1627 ®U”γyHriffrγctionH–tudiesHofHurγinHurowthHinHγnH™ltrγUfineHurγinedHdXdXHoluminiumHolloyVH2007TH
ccfUccgTHYZggUYaXb 1

1626 riffusionHγndHtormγtionHofHwntermetγllicHqompoundsHduringHoccumulγtiveH”ollUpondingHofHolW{gH
olloysVH2007THbfTHZcgcUZcgf 25

1625 rifferenceHinHonneγlingHqhγrγcteristicsHofH}γnostructuredHqopperHolloysH’rocessedHbyH
occumulγtiveH”ollHpondingVH2007THYZbUYZdTHYaeaUYaed

1624 }γnocrystγllizγtionHofHpulkH–teelsHthroughH˛‡W˛–H—rγnsformγtionVH2007THcagUcbaTHbdfeUbdgY

1623 wntercriticγlHonneγlingHpehγviourHofHγnH™ltrγfineHurγinedHqU{nH–teelH‘btγinedHbyHvotH—orsionH
reformγtionVH2007THccXTHbeYUbed

1622 –timulγtedHurγinH”efinementHinH}iUteHolloyHbyHqoγrseH’γrticlesHduringHγrmH{ultiUrirectionγlH
torgingVH2007THccXTHZeYUZed 3

1621 ’rocessingHofHqlosedUqellH{γgnesiumHtoγmsVH2007THcagUcbaTHYfagUYfbb 4

1620 wnfluenceHofH—hermγlHqonditionHofHsqo’HonH{icrostructureHsvolutionHinHzowHqγrbonH–teelVH2007TH
ccfUccgTHdYYUdYd
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1619 sffectHofHonneγlingH—emperγtureHonH”ecrystγllisγtionHinHolHPooYZXXQHqoldH”olledHtoHγH—rueH–trγinHofH
bVH2007THccfUccgTHagcUbXX 3

1618 –ubmicrocristγllineH–tructureHinHqopperHγfterHrifferentH–evereH’lγsticHreformγtionH–chemesVH2007TH
ccfUccgTHYfgUYgb 9

1617 {icrostructureHγndH{echγnicγlH’ropertiesHofHqommerciγlH’urityHqopperH”esultingHfromH”epeγtedH
urooveH’ressingHtollowedHbyHqoldH”ollingVH2007THcagUcbaTHZYgfUZZXa 3

1616 sffectHofHonneγlingH—emperγtureHonH{icrostructureHγndH’ropertiesHofH–urfγceH}γnocrystγllineH
–tructureHinHzowHqγrbonH–teelH–pecimenVH2007THacaUacfTHYdXYUYdXb

1615 –uperplγsticityHinH™ltrγfineHurγinedH{γgnesiumHolloyHo·aYH’repγredHbyHoccumulγtiveH”ollHpondingVH
2007THccYUccZTHZbgUZcb 3

1614 —heH’rocessingHofH™ltrγfineUurγinedH{γteriγlsH™singHvighU’ressureH—orsionVH2007THccfUccgTHYZfaUYZgb 1

1613 ™ltrγsonicH–pectroscopyHγndH®U”γyHriffrγctionH–tudyHforHo”pHoluminumVH2007THcdYUcdcTHgaeUgbX

1612 occumulγtiveH”ollUpondingHPo”pQHofH–heetsHofHoluminiumHγndHitsHqommerciγlHolloysHoofXXdHγndH
oocecbHγtHombientHγndHslevγtedH—emperγturesVH2007THcbdUcbgTHedeUeeb 2

1611 {icrostructurγlHsvolutionHreformedHveγvilyHbyHvighH–trγinH”γteHγtHvighH—emperγtureH”γngeHinH
™ltrγHzowHqγrbonH–teelVH2007THccfUccgTHcZaUcZf

1610 reformγtionHpehγviourHγndH™ltrγfineHurγinedH–tructureHrevelopmentHinH–teelsHwithHrifferentH
qγrbonHqontentH–ubjectedHtoH–evereH’lγsticHreformγtionVH2007THabcUabdTHbcUbf 1

1609 {icrostructureHsvolutionHduringHγrmHreformγtionHofHzowHqγrbonH–teelHwithHrispersedH
qementiteVH2007THccfUccgTHcXcUcYX 1

1608 wmprovementHofHtheHtγtigueHqhγrγcteristicHofHo·aYH{γgnesiumHolloyHbyH{icrostructuresHqontrolVH
2007THccfUccgTHefYUefd 3

1607 ®U”γyH–tudyHonH{gU–mHolloyH’roducedHbyHv’—VH2007THcdYUcdcTHgYeUgZX

1606 reformγtionHbehγviourTHmicrostructureHγndHprocessingHofHγccumulγtiveHrollHbondedHγluminiumH
γlloyHoodXYdVH2007THgfTHaZXUaZb 30

1605 {icrostructuresHγndH{echγnicγlH’ropertiesHofHo·dYH{γgnesiumHolloyHγfterH’rocessingHwithHvighH
’resserH—orsionVH2007THeYTHZYaUZYe 2

1604 qhγngeHinH{icrostructureHγndH—extureHduringHonneγlingHofH’ureHqopperHveγvilyHreformedHbyH
occumulγtiveH”ollHpondingVH2007THbfTHZXbaUZXbf 36

1603 snhγncedHurγinH”efinementHbyH{echγnicγlH—winningHinHγHpulkHquUaXHmγssM·nHduringH
{ultiUrirectionγlHtorgingVH2007THbfTHZcagUZcbY 42

1602 —hroughU—hicknessHqhγrγcterizγtionHofH{icrostructureHγndH—extureHinHvighH’urityHoluminumH
’rocessedHtoHvighH–trγinHbyHoccumulγtiveH”ollUpondingVH2007THbfTHYgefUYgfc 38

(2007-2007)
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1601 qonsolidγtionHγndH{icrostructureHqontrolHofHpismuthHontimonyH—ellurideHbyHqompressiveH—orsionH
tormingVH2007THbfTHZXcdUZXdY 6

1600 sffectHofHurγinH–izeHonH—ensileH’ropertiesHofH—w’H–teelVH2007THeYTHfYcUfZY 21

1599 ”everseHousteniteH—rγnsformγtionHpehγviorHofHsquγlHqhγnnelHongulγrH’ressedHzowHqγrbonH
territeW’eγrliteH–teelVH2007THbeTHZgbUZgf 8

1598 ’rocessingHofHstructurγlHnγnocrystγllineHmγteriγlsVHZcUgZ 1

1597 qyclicHtrγnsformγtionHbetweenHnγnocrystγllineHγndHγmorphousHphγsesHinH·rHbγsedHintermetγllicH
γlloysHduringHo”pVH2007THYcTHdbbUdcY 17

1596 sffectHofHminorH–cHγndH·rHonHsuperplγsticityHofHolU{gU{nHγlloysVH2007THYeTHebbUecX 26

1595 onH™ltrγfineUurγinedHo·aYH{γgnesiumHolloyH–heetHithHsnhγncedH–uperplγsticityH’repγredHbyH
occumulγtiveH”ollHpondingVH2007THYbTHYdeUYeZ 24

1594 {icrostructureHγndHmechγnicγlHpropertiesHofHcommerciγlHpurityHtitγniumHseverelyHdeformedHbyHo”pH
processVH2007THbZTHYdeaUYdfY 150

1593 tormγtionHmechγnismHofHnγnostructuresHinHγusteniticHstγinlessHsteelHduringHequγlHchγnnelHγngulγrH
pressingVH2007THfeTHbgbgUbgeY 34

1592 tγbricγtionHofHhighHstrengthHnγnostructuredHγluminiumHγlloysHbyHhydrostγticHextrusionVH2007THgfTHYeZUYee 20

1591 ™ltrγfineHgrγinedHstructureHformγtionHinHsteelsHusingHdynγmicHstrγinHinducedHtrγnsformγtionH
processingVH2007THcZTHYbUZf 67

1590 —hermγlH–tγbilityHofHvighH—emperγtureHreformγtionHwnducedHterriteHinHγHzowHqγrbonH–teelVH2007TH
beTHZfgUZga 20

1589 pulkHmechγnicγlHγlloyingHofHquâ��ogHγndHquW·rHtwoUphγseHmicrostructuresHbyHγccumulγtiveH
rollUbondingHprocessVHActa MaterialiaTH2007THccTHZffcUZfgc 8.4 201

1588 {icrostructurγlHevolutionHγndHformγtionHofHnγnocrystγllineHintermetγllicHcompoundHduringHsurfγceH
mechγnicγlHγttritionHtreγtmentHofHcobγltVHActa MaterialiaTH2007THccTHcedfUceeg 8.4 41

1587 sffectHofHredundγntHsheγrHstrγinHonHmicrostructureHγndHtextureHevolutionHduringHγccumulγtiveH
rollUbondingHinHultrγlowHcγrbonHwtHsteelVHActa MaterialiaTH2007THccTHcfeaUcfff 8.4 215

1586 {icrostructureâ��mechγnicγlHpropertyHrelγtionshipsHinHultrγfineUgrγinedH}b·rVHActa MaterialiaTH2007TH
ccTHdcgdUddXc 8.4 47

1585 sffectHofHgrγinHsizeHonHtheHuniformHductilityHofHγHbulkHultrγfineUgrγinedHγlloyVH2007THbbgUbcYTHefdUefg 43

1584 {icrostructurγlHevolutionHofHteâ��aZM}iHγlloyHduringHlγrgeHstrγinHmultiUγxiγlHforgingVH2007THbbeTHYYgUYZb 21
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1583 tormγtionHofHnγnoUHtoHultrγfineHgrγinsHinHγHseverelyHcoldHrolledHinterstitiγlHfreeHsteelVH2007THbcgTHZZaUZZd 12

1582 urγinHsizeHengineeringHofHbccHrefrγctoryHmetγlshH—opUdownHγndHbottomUupâ��opplicγtionHtoH
tungstenVH2007THbdeTHaaUba 86

1581 ’rocessingHsheetHmγteriγlsHbyHγccumulγtiveHrollHbondingHγndHreγctionHγnneγlingHfromH—iWolW}bH
elementγlHfoilsVH2007THbdaTHdeUea 91

1580 oHnewHmethodHforHestimγtingHstrγinHinHequγlHchγnnelHγngulγrHextrusionVH2007THYfaTHYbfUYca 26

1579 —rγnsformγtionUinducedHextrγordinγryHductilityHinHγnHultrγfineUgrγinedHγlloyHwithHnγnosizedH
precipitγtesVH2007THceTHeXeUeYX 36

1578 {icrostructurγlHγndHtexturγlHchγngesHinHγHseverelyHcoldHrolledHboronUγddedHinterstitiγlUfreeHsteelVH
2007THceTHfbYUfbb 35

1577 rynγmicHrecrystγllizγtionHbyHlγrgeHstrγinHdeformγtionHwithHγHhighHstrγinHrγteHinHγnHultrγlowHcγrbonH
steelVH2007THceTHYXbfUYXcY 28

1576 {icrostructurγlHchγrγcterizγtionHofHolW{gHγlloyHinterdiffusionHmechγnismHduringHoccumulγtiveH”ollH
pondingVH2007THYaTHZXYUZXc 31

1575 ’roductionHofHultrγfineUgrγinedHsheetHfromHultrγlowUcγrbonHsteelHbyHpγckHrollingVH2007THbgTHcdYUcdc 14

1574 –tructurγlHnγnocrystγllineHmγteriγlshHγnHoverviewVH2007THbZTHYbXaUYbYb 264

1573 –tructureHγndHpropertiesHofHbulkHnγnostructuredHγlloysHsynthesizedHbyHfluxUmeltingVH2007THbZTHYdafUYdbf 12

1572 {icrostructureHγndHmechγnicγlHpropertiesHofH{gâ��olâ��·nHγlloyHsheetsHseverelyHdeformedHbyH
γccumulγtiveHrollUbondingVH2007THbZTHgZcdUgZdY 50

1571 —heHfγbricγtionHofHbulkHultrγfineUgrγinedHzirconiumHbyHγccumulγtiveHrollHbondingVH2007THcgTHbZUbc 23

1570 ‘nHtheH{icrostructurγlH–tγbilityHofH™ltrγfineUurγinedHwnterstitiγlUtreeH–teelHunderHqyclicHzoγdingVH
2007THafTHYgbdUYgcc 45
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{γnufγcturedHbyHqontinuousH”otγryHrrγwHpendingVH2013THcbTHYdabUYdbY

1086 wnfluenceHofHqompetitionHbetweenHwntrγgrγnulγrHrislocγtionH}ucleγtionHγndHwntergrγnulγrH–lipH
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