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t~xamina tion _.Q_f_~_t!!JlurrJ.s ... :.'?-l_.:I!!_+._(L~·inl from ____ _t ,_c.:._Jlo· :..:~.:~t 8i to 

at ~-~rancast~-~·orfolJ:~ 

This Has a rm~d0 1 '1 selection of irl)n v.rork. 'I i1·: tn~o.··· iLntion of 
J~rJv:/ (11\. l-lrt; ,,, C)<;', ',, vti.u'L"'-~,,~1) 

the materinl, nnlilce that of Ponndhur~, did not con• c•1trnt•• on ed{\e tools 
L. 

which in thicJ cane n<Jer1ed to be -in i;lw Plinori ty. 

with a. .ievTeller' B hHck-srt'\>1 or, Here atYpronl'itl te, ui tll a '\-lU ter-cooled 

abrasi 'T€ CUt-off disc. r_rht: Rect"i.ons \1()rP FlOUt! ted. find nolishr.'d an·d etched 

in ~~i tal. 

Resul t8, 

773338. A trinnr~ulnr piece of :.•heot netnl. A ser:n•<n t was cut from one 

e<lr:e; the sheet hnd heC'n '~ndn hy pi linr: "'" l;.·,l vnrying in compo- .• 

si tion fror~ low carbon ferri to (WI • 143) to ·ned inn carbon 

(ferrite nntl penrlitc) cr~1\ivnlr:nt to nboul. 0.?{ C (EV=220), 

The Hcldn vere cleP.rly nhom1 hy th•>ir ferrite con tent rmd it 

~ronld r>eern thnt the An content; ic relntiv•d:r hir~h. 1'hc nearlite 

1.9. 
v'~ 

WlS fully rlphcroidined nhoHinr: thnt it hod been held in the 

rrtn((e 1>00 - 700°C, prohably d'trin;~ wor1cito·:. , .' . 1 
Cc-"'-lc( ~"<~vv'C b<!.Vv-. f< ..... ,tvlV"'"-J \"'c._ \L,c{t(-h'r \ ~;..wf 

773306. 

~~ 

773559. 

Another tril(!~:ular nieec of nl'c"t J·wtr1l - rerhrtpc1 a srwll hoe 
h 11/0 ,!;, ~ -~·~q, ·; 

\)lade, LA se. ,.·.ent wns r":oo vcd fron one of t), c lon:: edges. This 

l'TilS also piled Hi th lo1·1 As cont,nt. There ,;ere bro din tinct 

layers, one ~ri th lo1·r cnrhon (rcrri te + f\1' tin boH•JClary carbide, 

l1'b22~) Rnd the other tri th much hir;her em· bon giving n hardness 

of 330 !!'!, 'rhis seemed to con:d.nt of coar:'<< trnnnlar cnrbide 

in a ferritic l'Jntrix, i.e. it HilS ((rnnulnr norbitc. The two 

pieces had a larrre clonwti;ed slnr: cavity olong the" join, 

An offcut; a st>.tbby piece of "]\"et metal Hi. th v•·ry varinhle 

carbon C011tent A.nd p;rai_n si~c. t-t has slfl·; nf;rinrr(;rs and ns 

much as 0.4 I) Hith a l·rirlmmwf:itten ntructu.re in Jilacen. 'fhe 

hRrc1nef1fl of the ferrite i.s ll'l 11'!, sl·o~tin,o; that it is lou in 

phosnl.oruCJ, 



773492. 

777931 

77))02. 

773725. 

777951. 

773529. 

'rho l)lado of n nicklc. Pnde oi' hro' la~rorn; one, n 0.4; C.: 

steel '\'thich pro_iected DO 11f' to 'he tl~c cutti~1r; et! .. ~(~. rrhis 

consinted of ferrite and pe,·nli te Hi t\1 sp1 ... roidi ,.,,d c'1rbides 

nnd had a hnrdne:-1s o-r:'· ~30 HI. ·~1 lte rer~t, th(~ ;1a:jor part, '"an 

fcrri te and nlart >ri th a hartl1'""" in the "'"'':e 1/;'·-166 I'), 

Another m·1all trinnrllar 
01\ 

one of Uw l;.tf.o:cr cd,o:en. 

(:,) 1n ~"' ,, 'I 
pi ceo. A so,;nen !, ·:,rn.n rr_: ·oved from 

/-
11hir; ,.,as a lovr en r1)on n tcol consisting 

of ferrite With a Vai~rin~ f\PH)l_lJ'!t Of C0tiT.'1 e (~r::ulUlnr prjarli te. 

The carbon content varied alL~htl~r fron1 tl1e outer odrte >rhere 

it was a1Jout 0.2; and ITRVe n Lardner:rJ of ;>Ol lTV, through 

185 l''! in tl1e "'iddle to 16? PV at the thick Aection 

corresponding to about 0, z,· c. 

A long tapered object; it ~o11ld he n blr1n'c for n knife. 

Two dintinct layern. One Hns fcrri te 1;i i;h n hardness of 171 l'V., 

The other was ~teal, ferri tc nnd penrli to corrc:;pondinr, to a 

cnrbon content of about 0.4;·. 'rhis laycc l1ad a veld down the 

middle shouing that it hnd been "doubled" hcfore >tel ding to 

the iron. 'rhe har<J.ne.c>a \·7aR 230 F.V. 

A rectn"f''tlnr sectioned punch or 1·redv,e. A piecP Has rer.1oved 

frol'l tll e r.hnrn end and found to be r.tocl varyinf', from 0.1;' C 

on one surface, to 0.7';' C in the r.lidclln. Iinde hy piling, 
' 

>ri. th decarlmri:;ecl 7.ones bc1;~;een. '"he steel hacl not been 

hHrt~ened nr. it connie-ted prcrlo11inantly or f<>rri.te and pearlite, 

'l'he hnrdnes,g of the lo>r cnc·bon area" wt.•; 224, and of the hirth, 

305 H'l. 

A dar(r;or blade, A sct~ment wan remov0d from one edge. It was 

entirely ferri tic >ri. th varl.ahle grain r;ize. It contained some 

very lnree lip,htly >rorked Rlnr, inclunions and nome slag 

strine;nrs. There HAS some cnrhirle filr1 (cementite) in some of 

the r;rain houndaries, The cm·bon cont<:nt HOltLd be about 0.05).' C 

which arrrees >ri th the hardness of 117 Jl\f, Clc,~rly, a fairly 

pure iron. 

A square rJectioned, flnt-edrred chi~cl ui th an exp11nded cuttinp; 

edP,e. A ser:rnent was re•ooved about 2.~i em from the cnttinP, edrte. 

Hade of niled pieces of v·•rinhlo r'rnin e1iv.o nnd carbon content 



773529 cont. the latter vnr;vinr; from 0 to 0. 6, r:. Th" lte.rctn "" .s vnri es from 

179 117 (all ferrite) to ?21\ r·' (rcrritc• :tnd pPnrlite). 'lhc 

rearli tc i" lnnnllrtr indicn ti>·r~ nlou coolin'~ U·l'0'-1/ih 700°0. 

773642. 

773685. 

773715. 

Conclusions. 

A sanarc heancd spearhead ui th n flui;e<l bn<:. A c,egment ~rna 

rer:1oved fron one corner o:' tl~'3: ~:quare lH-'''-ld 4 em fror~1 the tip. 

'J'hi8 ~ras all ferri tc t-ri th n li ttlo carl• de in l;hn r:rain 

bottndnries. There Nas on<~ cor~tinuous sl~v-; incl1tsion across the 

section indicating 'foldinr' to thicken Ll>c 11eapon. 'l'he hardness 

~ras 140 Jl'f sur;r:estinr: a nediHm to lo~1 nl<oc:phor'w content. 

A small sauare soctioned r.penrhead ~1i th n round tanr,. l!edium 

r;rt\in~,-,ize ferrite to O.C, C ~tccl. 'rhc penrlite is lamellar 

and there in nome car1•irle in the {;rain 1•oundnries of tho pure 

ferrite re~;ions. 'rhc lmrrlnr"" of the 0.1~ C rer.ions is 156 Irl 

nur,gestinr: a low !Jhogphor1_t:l conte11·~. 

A cleaver uith a broad blarlr. l'cnvily bH·linntcd but mostly 

ferrite '<lith varinhle t;rnin ~ize. It i,e •mry "l"fl'I>Y ~>.nd there 

is no ,:rain houndnry cnrhi.cle hnt the l<ardnenG is 270 l!V which 

indicates a very hir,h pl1osphorus cont0n t. 

This series is in marked contrast H'ith the Saxon nnd later material 

in the previous series fro'1 l'oundbury. 1:1hilc quite a larr,e amount of steel 

has be0-n used, no attempt has been made to quench-harden it. One wonders 

lrheth"r these tooln were ever finished. The hnrdnr«n of th,, cleaver stems 

fran its hir,h phonphorus content nnn thin could >relJ. hav" come front local/ 

llorfolk, ores. !·!any of the objects clN1rly >tave too low a phosphorus 

content to have been l'lflde locally. It iR notE>~mrthy that the punch-end 

has a relatively hir,h hardness t-rhich SllfS":er<ts tl>at it wn::1 intentionally 

and correctly carburized; moBt of the etlge uould hn•1e re:cponded to heat-

treatment and given renul ts conpnrnblo with the chi~ol-dri.ft found at 

Chesterholm and exr>mined by Pear non and SmytKt wlt"1:c the edr;e had been 

hardened to ei ve nnrtcmsi te 1·ri th 11 !Iardne:1n of 464 to 579 HV. 



On the other l:ont: 

4 

? 
tJ•e st0('l. axe fro·1 .)il(!ltPn l.r>:' Has 11 1 'hn.rclt~ncd',-

and shearn H<"re no ·•ore t! nn frrrit0 3, It ir1 c•,rt.ain thcrPfore th·'t the 

av~rnrre i:echnicTJ.l lcycl in tl1e Honnn period Hnn fen· Lo"rcr !;_l,n.n that of 

Saxon and later pArtodt~. Thin point; Lrw been mnclc iL the roundsb•try 

report,) ):wJ. ((......, 'v~{ Sc ~ htJ~ tyl'·Nr<'1...LL~.,1 <' •·vv({'t,cnS"-"tl. 

19 December 1978, 

R.F, 'fylncotc, 

Referencect 

1. C,E, Ponrnon ': J,A,Smythe. rroc, llniv. Durhnm l'l·il. cloc, 1938, 
2. (3). 1~1-1~5. 

2. H. 11, Co~;hlan, Prehistoric :mel P.arl:r Iron in tl"' Old \olorld. 
Pitt HivP.rR Fuseum, Oxford, 1')56, "P• lgr), 

3, H.F. Tylecote. Netallurr;y in Archneolor:y. London 19(,?, p. 245. 

'! '!., r· ,, r :J )c.__)) 

R F TYLECOTE 
M.-'., M.Sc .. Ptt.D., F.I.M. 

METALLURGICAl. CONSULTANT 

YEW TREE HOUSE 
EAST HANNEY 

NEAR WANTAGE 
OXFORD OX12 OHT 

Telephone: 
West Hanney 1023 587) 578 

Dc~Jcrffibcri. <.1.8 "Iron ;::oc;:l.rh:-::::i_d_ 11 o;: 1;,

bo:::::. lt ~-~uul<l ho n :·; 
(?1JJ~o~::onj cul~ li:Lt.lr; c·' 

)()()_;_1 

{ ) : l'l; ;_~ -!_ oE the 
. ; () 1-L,-. _ ;·; -'). ,,-._;1'.'/ ;_;Ltort 

Dcccr:Lbc:l_ on out~:d_(J-') of iJo:·· U.'_j !!_[roll '-lc~: ·<:_c--.lcln. It 
CO~J.I.tJ. [)C ~:~n ~:::n·rl. 

,:c :oo<l (~}tJ_:-Jel. 

i) ~t1'l un:1ardonc<l 
_u_; t.Lfu} ... (;l;f on 

u · · ' ;J<.J I 1/'79. 



1'ablo 

Ho. Obiect Phnnr:_:·l ' c l!Vl - ---------- ______ ____0)~'.:2'"'"e:!!n-"t"'s_.., ----

773339 ...,..NcvV<i''\t'yY f' F to (P+P) 0.05 ( J;ax) ?2( :1> e:;heet <'o, 

306 [ 0C F + " " 0. 05--0. 5 :>2~-;.;so '\ l 1 e3v 

559 (.!· F to (F+P) --- LoH( 119) '\lPin 4. .~ r~ i«<\1!, 7! 1\ 
LoH Phosphorus. 

492 Sickle p 0.05 143 - 16 6 · San<hdch 

F + p o.~ ?30 
'\t I 

931 She,et J F + p 0.1 - 0.2 lh2 - 201 
("~~rt_.... 

302 Bar F 0 l7fl Snndwich 

F + p 0.~ ?30 

1------

725 Punch F + p 0.1 - 0.7 2?4 - 30'' 

951 Dn.r:rr;-er ~' o,or- 119 J:.,oll Phos. 

~i29 Chisel F + p 0 - 0.6 na-?24 

642 Spearhead F+Fe3C 0.1 140 

695 II F + p 0 - O.;> 156 ( 0 .1; C) Lo1f Phos, 

715 Cleaver F 0 270 
' 

. 

F = Ferrite; P = Pearlite; Fe3c _ Carbide. 


