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Introduction

In most previous work [1-5], the interlamellarinterfacebetween pearlitic ferrite and cementite is
consideredto have a low e~ergyand dislocationshave been observedat the interracialboundary,in
both plaincarbonsteels[2]and highmanganesesteels[3,4]. This impliesthat an orientationrelation-
ship (OR) exists between pearlitic ferrite and cementite.Over the past decades, there have been a
numberof experimentaldeterminationsof the OR in pearlite[6-11],but onlythree have been consis-
tentlyreportedin the literature.Theyare:
The IsaichevOR:

(103)ZII(IIgh
IOlo]zll[1 1 l]F-

[311]Z0.91°from[1 11],

The BagaryatskiiOR:
(Ool)z II(1@
IIOO]ZIIIO~~]F

[O1O]ZII[1 1 1]F

The Pitsch-PetchOR:

[loo]z”2.6° fiOIII [13 i]F

[O1O]Z2.60tlom[113]F

wherethe subscriptsZ andF referto cementiteand ferrite,respectively.
Since all these three ORSwere determinedby using selectedarea electrondiffraction(SAD), the

accuracyis limitedand experimentalerrorscan be as largeas +3 to 5° [12]. In the work of Dippenaar
and Honeycomb [13], the experimentallydeterminedORSshow a scatter of about 1OO.Thus, it is
impossibleto distinguishsmalldifferencesbetweenORSby the SADtechnique.For example,because
the BagaryatskiiOR andthe IsaichevOR arerelatedby a rotationof only3.59°aboutthe commonaxis
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[oIO]zIi[1ii ]~,the IsaichevOR was oftenconsideredas an effect of experimentalerror and cameto
be regardedas an approximationto the BagaryatskiiOR whichcan be expressedsimplyusingonly the
3 crystallographicaxes of cementite.As the Bag~atskii OR and the Pitsch-PetchOR were also ob-
servedin bainite[14, 15]andtemperedmartensite[16],theyhavebeenuniversallyacceptedas the true
ORSbetween cementite and ferrite matrix. Recently,Zhou and Shiflet [3, 4] have compared habit
planesand concludedthatthe IsaichevORis a trueOR anddiffersfromthe BagaryatskiiOR.

Are the BagaryatskiiOR and the IsaichevOR, actually,the sameOR, or differentORS?Whichone
is real? Is the commonlyacceptedPitsch-PetchOR a true OR betweencementiteand ferrite?What is
relationshipbetweenall theseORS?To answerthesequestionsmoreaccuratedeterminationsof the OR
are required. In the presentpaper convergentbeam Kikuchiline diffractionpatterns (CBKLDP) are
used to revealthe true ORSbetweencementiteand ferritein pearlite,to an accuracyof *0.5”.

Experimental

Three commercialplain carbon steels with differentcarbon contentwere examined.Their chemical
compositionsare listedin Table 1.

All the samples for these three steelswere cut into smallblocks from the hot rolled rods. After a
homogenizingannealat 1170°Cfor 72 hoursunder nitrogen,the blockswere austenitizedat 1000”C
and fmnace cooledto obtainpearliteor pearlite+ proeutectoidphases.Then,they were slowlysliced
to thin plateswith thicknessof 0.6-0.8 mm usinga diamondcuttingblade. Specimensfor TEM were
jet polishedin 8 pet perchloricacid and aceticacidmixtureat 15°Cwith a voltageof 35 V, after care-
fully mechanicalthinningto 0.08 mm. All thin foils were examinedeither in a JEOL 4000FX or a
FEOL 1210.

The orientationrelationshipswere determinedusingCBKLDPas describedin reference[17, 18].

Results

Carefid specimen preparationand operation of the electron microscopesensured that the Kikuchi
patternswere clear and sharp. Consequently,very accurateresults were obtained.Fig. 1 shows the
typicalKikuchipatternsobtainedfrompearliticferriteand cementite,and their correspondingindices.
The indicesare expressedusingthemiddlelines(theplanestraces)betweenthe Kikuchipairs.

Eutectoid Steel

A fully pearlitemicrostructurewas obtainedin the eutectoidsteel. Two ORS,namely the New-2 OR
and the New-3 OR, whichare closeto the Pitsch-PetchOR, were observed.They are shownin Figs.2
and 3, and can be expressedas follows:

New-2 OR:
(io3)z II( iol),

[010], 8.5°ffo9[13 1],
[3il]Z II[1 11]F

New-3 OR:
(oZ2)ZII( iolh-

[1OO]Z2.4°tlom [1 3 1],
[311]ZII[1i 1]F
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