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KNIFE 15 { X 1 ) 

Fig 1 1 

F+Cern 
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:t~ l F'E 407U 

c c..~r-~·-D::::.J on~ Fig :.::, J 

no c-:-vj dt?ric.e of bc:_:t.ndinq~ C?tched (Fjg DVE.•r 2ll 

piLlS some ferrite. 

Line si Lie~ side of tt1e co~rse band 

:::.t(·ucturE' ~-··Ji.~.~- flif-.>dium t.D fin£:'? gr-ainE1d +er-~-ite ~.;Jitt1 appro~< i matE'l y 

rijne thjn b':UicJs; o+ cDa.r:;::.t-! pE'c.:u-·-Iite running Vf.'::Ttically through the 

':::-t r·· uc: t u.r- E .. TI~IE:· bd.fld~- n1erged tc1g0ther at the knife t:1p~ 

hdt-c:IJJL·::~-=:· \/.:_ ... luE··s ,:':i.rt::' givt"fl in 1-.:-,t!J]e 11~ 

Tt'1BLC 11 ~:::r1i TE· 40-/"0 Vi ckpr- s H~~r-dness ( 1 
.. .). F. N .. ) and t·'ii cr·o-·1-·lar-·dl-iE'::'~-~-

(uHJ 

u.H 

' Fine Ft!r r-] tE::" 1 J 1 

aJttlO\.IWtl the weld lines ar·e indistinct. It is also possible that 

Th~:· !: ni +E 
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KNIFE 4070 ( X 1 ) 

Fig 3 



CLit ti ng ecigE? to;.r-.Ja~·-rj::o:;. tl-zt." ti":l.fJQ.. >-:-r- -:3d i U•Jr· <:.~p!·1y 1 clt.:.'Jlt i i J 2d L ut r rJ:::: J U!-, 

of the cutting 

A si11gle half-s~Li_lUil was cut from 

t.hE' l-or1i.·fe. 

single p~tase slag inclusions, The 

etcht-.>d ::.~·Pfo'cirnt::.·n (Fi~] b) sho\-.;,JE•d t.he knife to i:Je tiJi.:ldE· of a ~-;ingle 

~:-ide c1f tht.:' l::r1i ft:.--> tcJ t!-,e o-Lhe~- 5 

sl i ghtl )-'H The nu 

r- etnJtc.nt str-ucttcr~ was pr~sent. 

ll L The knife:· is qu<.:tl:Lty, perhaps 

TABLE Ill K!~lFE 6770 HARDNESS VALUES 

Ufh 

L11ifr= Ba.ck 

174 

TIF 



Fig 5 KNIFE~ 6170 (X1) 
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Knife 905~ was 2scribed had 

cumplEtely 

::..:;i nusoi cii:)l a]onq the point~ 

the tip 

Ti1e section was cLtt to include 

t.h1:::> cutting In the unei..:ched 

corlrJition t1-vc:~ it·-·on!::.. coutJ be Liistin~ui.shE·d~ a clean iron with few 

with 

deli11eated by VH!~tical ~:.l e.g This 

Tt1e cutting edge was 

a high car·botl steel witt1 a marteJlsitic microstructure at the tip 

pr-u~eutcetoi d cementite 

and or i E?l"lti.itt.'d white/yellow weld lines .. The v-Jel d 

the cultinq dnd UH? knift:' back 

1-'-JJ-,:i tE'/\'t-::>11 o~~~ l i. ne, 

1 i I H-.-? int.t.::• lhE knifE· j_),;_"!cl=. ~'·~hie!! ~.;,~as,. pi--edominantly ferr-itic 

The ha~- dr,t=:·ss 

:is 

Type T~~-.~c~, (L•utt ~-'JE:..'lded c.u-i...:tii-I(J .:::·dqe) ~ C:l!-ici the quc<lit)/ i~~- good~ 

166 

C:.(:<3 

'3 

uHV 

4'le'. 

; r; -• 
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KNIFE 9055 ( X 1 ) 
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VN l r E ''!8'15 

Vnife but 

p<:irticu.lar i!·Jtc--:-r-e~.t bE:'ca.u~-e of it~- 1Dn~J ti:-\lll]~ (approxiiJlately 1.5 

hor·izDnta.l banding ill the b1ade 5, and a \lery solid clean ta.ng, \Fig 

1·t1e t1orizontal banding was 110l apparent irt the section, 

two vertical slag lines wer·e present indicating a sandwich 

but 

type 

stl~uctur·e (Type 1 ) • Wh2n etched (Fig 10) this structure was 

con -r i r-m~:?d but the central cLttting edge did r1ot the full 

-Fi!·te nodular- carbide and some gr-ain bour1dary pea1rlite 

ThE-: har-dness rE·sult~- are 

~-hu~·Jn ]f'i Table Tyr: .. e 

Two, ancJ the c1uality is very good. 

l'ABLE V KNIFE 9845 HARD~!ESS RESULTS 

VF'N 
5 

20"1 

C:uttir·ly Edgt:;· 

1'1e:•rtensi te 780 

0 

227 

464 

81 :J 



KNIFE 9845 (X 1 ) 
1 

Fig 9 
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I<J'-1 IF E 9t392 

was asc~ib~d to bacJ~furm D, o+ 

lht·ee of this type r·ecovet-ed frum the site. 

limited cot~rcs.i on, a11d hori2o~tal w~ld linEs in the 

1l) • Tht::- unP-tcht::·d :=.pee i n1en nD banding 

clelinc:·atE·d by slag liiH?s~ Tht::· slag inclusions ~·Jere coo.r·~.£::- single 

phase inclLJsions of wt1ich some were ver-tically or-ientated e.nd 

fr··orn weld) ng .. ln the etcht:od CC.H!dition~(Fii;.t 12) ~ the 

cuttir1g edge was not a seper·ate piece of steel but the r-esult of 

ca.r-bur i sat ion tl·1e knif£::>~ Only a fragment of the ot-igincd 

cuttinq tip the r·ernainder t1aving corod~d or 

E.i.way .. Il f!<~d a bainitj c str··uct1 .. \t-e~ the 5tr··uctures degraded to 

pear-lite away frorn the tip, 

until] the L:nift.::>bc,ck v;~as purt:::ly fer·t-itic .. ThE:· cdr·bon gr·adiE:<nt ~"\!d.~-

gr··.:"'clual c .. , n cJ rto trar1sverse weld 1 i nes< hence 

cc::1rbur·i SB.tj on must have been usedc wll:ich 

r·eflect tr·,e decr-\.:?<9.~·ifl(_.~ car·bon contt-.:nt e,t'.f2 sho~~Jn in Tc.<.b1e VI~ 

T?"iBLE VJ 

Cuttj 1··1g EciiJE· 

KI~IFE 9892 HARDNESS RESULTS 

-, 
; 

LL 
\_.Ol..) 

3.21 

<Typl~ 2, 

133. 

215 
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KNIFE 9892 {X 1 ) 

Fig 11 
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10168 L .. ctck·fot·m i:O\rld had 

CDrlC2Vf? SC: ODP~' both 

s1des of vi.<c.ible on the 

but there was some cor-rosiorl present~ (Fig 13>~ The 

section ren1oVed e;{tended fr·om tilE· culting tip to the scoop' .. The 

UV'E'I~ <3.11 a sar1dwiched cutting edge <Type 1 ) 

since fc.:::iled 

tt1e lowe~ par·t. of t~1e sectio11 at tl1e actual cutting 

VJhen 14) S} E:·eVE'S 

cuttirlQ edge 1--'-Je:l.s i...:eiilpet"·ed rnar-tensi te., The 

!·Jar-·dnE.'!::.-5 values ar-E? sho~·Jn in Table VII~ of the SC{JOp 

had a so1aller fer-rite grain size. 

uHV 

144 

(tip) 

of steel C~.nc:l 1 rcJn ust.::·d the 

ctpplic<C'!.tiDn Di· dt:~'COV C:1.t i Dn ( the:_. "£::-COOp) ~·~C-'Ul c.! i fjcJj CC\tE i:\ qu.i:;;.l it'/ 
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t<NIFE lU272 

•(r1if~ 10272 was ascribed lo tJackforrr1 Eland had oblique 

No struclLtF8 was c1bs~rved 1n 

!::r1ife, (Fig At high intensity sn1all_ cr-dcks were 

r-·unni ng ver-tically down from the knifeback. 

:;::,ec.:tion aws obtained from two half sectlO!lS~ FaraJlel 'banding' 

slag lir·1es were ottserved ir1 tt1e unetct·ted condition, 

down the section~ Wt1en etchecl~ (Fig 16) tt1e overall strLtctur·e was 

the ~-=·d.me a~, l<ni fe tt1e cutting edge did not e>:tend the full 

height of tiH:::· I.Jl adE: but \il.la.s held as a tongue betv-.~een the two 

The some ver·ticall'/ 

ot--· j L::·nt-i~.ted slag inclusions~ ba]nitic 

~,tr-u.r..:tur·E~ of varyi nq ( l ov-. .1) c. a.~- bon composition. The 

the cutting edge beir·lg fully 

Table VII l 

Knif~· Bac.k 

Cutting Ed~~t-:o 

ctnd rt?i=lt::'C:t the lo~·J carbon content of t!··H:::' cutti.n~ 

l-PlbL_E r..J 1 I I t<l~ I FE 10272 H{ii=.:Dh!EE;S t.)ALUES 

Ferrite (niE:·a.n vtilut:.:·~.) 
.--, --,-<=-
..:.. ! .... J 

(tip) " plus pea.rlite 378 

7' 

1 

,-,·~ --:; 
".:. ·.~· ._:. 



KNIFE 10212 ( X1 ) , 
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I<NlFE 10277 

~<n if e the Up 

the horizon t . .:..'i.l and 

by a blob of nor1-ferrous (tin?) .. 

shov-Jed In 

unetchE·d condit.iDn the ~,tc.:>ction displc:iyto.::-d E.i b.E..~nch:::•d distxibution of 

fir1e sir1gle pi-lase slay ir1clusions. sample, <Fig 18) 

j ndi~-tinct banding of tt1e 1nicrostructure which VJ2S 

pr·edorni nant l y pear· 1 it i c., The bancJir1g ar-ose from variation in 

fen~i tc~ conl t:>nt ... 

b<.::·camE· con1press~d 211d less distinct. The knife can ther-efore be 

sho~'¥il in T cd.JJ e I)(~ 

TABLE IX KNIFE 1()277 HARDNESS RESUL-rS 

\/F·'i\1 
1 

-, 
J 

" ( 1 ar-gE· gr·a1 ns) 

" 

Tip ~'ear·J. i te 289 

iu 

uH\1 

lE:3 

3S'4 
I 



Fig 11 KNIFE 1027__7 ( X 1 ) 

p 

Fig 18 



KnifE· 13404 VJCiS to B,:,:;.ckfc·r·tn had 

suf,cer·ed £.ome cor·r-o~.i.on as :=-hot,,:n by ;.;~r-adiogl~c:~phs, but no oveJ~all 

19) ~ A single half~section 

in tr-~e unE:-t.c:ht:::-d cor1di tion it ~,ho\•Jt-?d a v<?.ry clean 

ir-on, a.nd 110 apparent bar1ding~ 

plus ferrite there faint 

white/yellow wel.cJ linE·::~ on ~~ach side, although the? pearlitic 

=-:.t~-u.c tur-e traver·sed the welds t~1ere was an increased a. mount o·f 

On one side the structure became ferritic only. 

The caTbon conb:?nt wa.:::'. low and t:.he pearlite very fine, and became 

:ni fe 

i!:.:. a sa.ndl-•Jich <Ty-pe 2) knife, but with a large core, and 

TABLE X KI~IFE 13404 HARDNESS RESULTS 

\!F'N uH'v' 
1 

165 128 

" 229 18'7 

Cutting Edge (Ltpper) Fer-rite plus Pearlite :c:97 

(tip) " " 482 366 

1 1 



KNIFE 13404 (X 1 } 

Fig 19 
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