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'Egamlnatlon of Roman and Hedleval Iron from Poundburv, Dorset¢

Introduction: Methods of construction.

by R F.;leecote.

The main problems with early edgze tools and cutlery were to

combine carbon steel and uwrought iron to

give economy in the use of

steel, and fto overcome the brititieness of

earlr carhen

reason for the high cost of steel was the slow rate at

of carhon intoc iron occurs in order %o convert it

N

inte

which

asteel. The

steel, The

conditions must be reducing and require a femperature of at least

90000; a tine of 6 hours would give a depth of carburization of the

order of 0.1 mn, (2.5 mm). By the early medieval period steel cost aooutf.”fh

'flve times that of iron and could only be made from iron made from low

phosphorus ore which is relatively scarce.

Thugs a numbver of techniques for combining

devised., 3y the early medieval period four well-differentiated techniques

¢

of welding can be seen (Fig, 1). But in

simple carurization of iron was atill bhelng

zee from the Llyn Cerrig Bach chariot tyre,

the Rorman and pre-Roman Iron Age

.

LITon

and steel were

Lven 8o, as ve

good quality homogeneous

steel could be produced. (The carbon conitent was about 0.3% and the

hardness 250 HVY.

The gpecimens exanined were cut from ithe

tools,

varticularly

the knives, which showed evidence of resideal metal, In cutting, the

bulk of the scale flaked off so that the metal examined is comparatively.

free of scale,

After sectioning across the width of a blade, or part of a

blade to give a "V" gshaped specimen, several specimens were nounted

.

in such a way thatl thelr croas-szsecuions

Tas

exan

ined,

The mounts were

diffusion

1




polished,

Resulté;

.. Ronan

e B74,

granclar

Fe 262,

~ nostly 3rd — 4th century AD,

Tnil rod or wire from fill of later 4th century graves.
Mainly fine-grained ferrite with a litile slag and sone

carbides, Hardness, 1%4 - 143 EVI,

Iron wire or nail bhar fron
Coarse-grained ferrite with some azlag,

appreciable phosnhorus content,

Iron wire fragment from the Jrd - 4th cenv. settlenent.

FPine-grained ferrite with some spheroidised carvides. The hardness is

133 HVI which in view of the carbide content sugsests a low phosphorus

content.

Fa 176.

later Ath cent. zraves.

and grain

Fe 567,

The struciure iz of

pearlite.

A round "hillet" measuring 10,5 by 2.7 cm diam,

this came from the F£ill of

Posgibly intended for nail-naling,
Mne-grained ferrite with sone slag ssuringers
houndary carhides: hardness 150-13% V1,
Object, vossihly a knife blade from Roran cenedery 3.

Al=pat all ith a carbhen content i Eh

ateel
. 1 . .
the widnanstatten trpe with rather spheroidal

It is Tairly homogenous wiith very little slag. The hardness

iz 135 ET1 vhich sugzesis lovw nlosnhorus,

Fe 497,

A kmife from the same cemetery. Made of very coarse-grained

ferrite with little slag. A hardness of 201 UV suggests appreciable

phosphorus,.

Fe 264 a

and b. Two possiblé ring-nandled knives from 3rd-4sh cent.

Late Roman levels, (a) containg a good deal of carbhon but it is distri-

uted in

a Jery uneven way not susseshtive of an edse tool. There are

v
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areas of sorbife or teupered martensite .with a hardaness of 229 HV,and

lower carbton areas of coarse-grained pearlite with ferritic grain-

spheroidised

9]

boundaries having a hardness of 131 HY, The pezarlite 1

rather than lamellar showinz tThat it kad been held for some time between

5000 and 700°0.

(b) is all ferrite with very little slaz., The hardness is 134 I7,

suggesting lovw to moderate phosphorus, There iz a liftile pearlite in

e cavbel et erls

places tut tééslgoes not amount to more than 0.1 eaeleu anywhere.

Fe 364, A knife from the Roman cemetery Yo. 3. - Very heterozeneous but
clearly ateeled., The join is diffuse. The back is mainly ferrite with

g hardness ot 150 V. The cutting edge is ferrite 4 vearlite with a
widnanstatten structure indicating that i% has been &t a high temperature,
cooled rapidly and held at 600 - T00°C which snheroidised the pearlite.

~ (ol 4 Myar A
¥ -

The hardness obieined by mch trestment iz 205

fzil to cuench 1172

2. Post - Roman,

Ao Pre - Sazon.

Fe 309. Dark Age, mife. A frirly honovwenous “ut niled siructure

consisting of Territe with nartially spheroidised cementite, The carbon

at the cutting edge to 0 ~ 0.2 at

contens varies from about 0.2 - 0,77
the back, The maxium hardness 1s 214 HVL, Unless suppvorited by scae

hammer hardening at the cutting edge, this would nof be a very efficient
,

knife.

¥

3. Post Roman - Saxom or later.

fioe and evenly disstrimited carhide

P2 736, ¥nife, Perrite with very
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with & carbon content varying from about 0.1

at the back to avbout
0.6% at the cutting edge. Thé_éﬁfrésﬁbﬁding ﬁardnesses are 105 and
210 VL. It would seem that the carbon content had
ng.tarn cart

b

vt
et
4

heen achieved
1 esrhurising at about 750°C or, »ossidbly

hizh tenperature
over 900°C follo

11 Taar c‘:v}‘n:\-\ﬂr)-? dw'. rr un e du-niqy\ Y!'o‘]’\-"-i [ :_-\-':‘
a A AT Al LML S LA A P L T A G2 R R T "
This s o verr sonhisthicated niece of wori, “he hack
0f ithe ‘mife iz nrado-inately coarse-srained Terriig Wity 4 ouriness
2185 7L, (Pis, 2 {2 ). The euiiine edss is o carhen ntesl, “olded
Cx [P LA LTe 2 58 » The cutting efzxs i 2 carhos CoaL LOE
and welded to the back near the cutting efly TtThe weld ig indicated by
white decarturized bands which do not seem %o havs
arsenic enrichment

The mid=-section is ferrite-and-nearlite with avout
0.4% 03 the pearlite iz not wesolvable at x 600. The hardness of the
cutting edze of tempered martensite wi some excess grain boundary
% T71, It seems tha

at the heat ftreaitment has been done by
rradient heating with the edze of ithe Xnife heated o 200°C or =o
and then quencned inio gater while the rest of the mife wvas protectad
and therefore allowed to cool more slowly, Thig
gificlent “ool., The femnaring was wrobadbly done
Trom e nadin Fodfe afher the ad heloir
dnel, is 1% is wostly Subular
e 207 14t dr el eve Liltelr 4o bhe
ov geUg
a wood cutiting chisell, A »ie

hat its construction shous

mid-section and the Tack

that 1t consists of an ouver piece of
ateel welded %o an inner seni-~tube of

I

seen
chigel hypot

iron would to confirm the
thegis, But the iener iron part is Territic witl
In the abhsence of carbon this
Lo

hardness
nardness
nroonhorun. ™

shows that it is

reen tTeld



_steei vith & widmanstditen structure with & hardness of only 146 HY
showing that it is 1oﬁ_ih_phdépﬁorus; This would be logical if the

cutiing edze of the Cﬂl el was intended %o be carburized. Unforiunately

it is hadly rusted and it was not possible to confirm this,

Te 125, A knife. This consists predoninantly of venmpered martensite

cwith a small piece of low carhen slaggpy fervite welded to the hacks
this hag a hardness o 15C IV, he tewpered narienzite is very Lono-
seneous and nas 2 hardness of 520 TVL hut cortaing onz larze lenme

of alag, A zood knife,

Fo 126, A knife fron the post Roman settlement. An interesting example

of patitern welding; after etching in ital iﬁ vas found to consis
of alternate streaks of a thick darlk phase with thin streals of a light
phase., The %thin sireaks are chevron-shaped (Fig. 2 (e¢)), shouing. that

after being »ut in as laminations they received forgins wressure in such

a way that they were hent at the centre line of ihe Blade, The light

phase is a pure Territe =5 it has a hardness o

It conld bea ? i1
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structurs vas develoned., The <art nhase wiich lhad a hardaess ol 135-245

iz nrohahly teanerad nam

e 5073, A werl-nade, stesled,

The back conmists of ferrite-and nearlite with a carbon content of
hetveen 0.2 and C.4&° and a hardneass of 172 71, The edze iz temersd
martensite (sorbite) with a hardness of 330 V1, The join is diffuse

with no S‘l ¢n 0f arsenic enrichment.

Ungtratified.

e 339, So—called "molten iron scrap"., This is well-corroded forged

sheet metal, It is mostly coarse-grained ferrvite with a small amount

ct

0SS Con

of slag, The hardness is 93-107 whicl: zus~ests a lowT nhos
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The qla~ content suggesis that 1t is Wrou hu iron of Victorian or

mich earlier date and not modernfmiid”éteela

Fe 522, AL rust. ;

Fe 21, Unstratified ™ut in 2 Roman or posi~Roman context, This iz a

snarp homogeneous knife which seens to be eniirely tempere#martensite

e 550, Lnarge Enife,u‘?l‘“ tified Hut in 2 Fomen or woni-Roman contexi.

ghvip

An inveresting and unusual struciture, A aleee oF iron has hHesn carbhurised

A . J,. [ SR S - - U - a2 e RPN
noone =§ b re Tarrite—end-nearlite wAth nhout CL.F cariaon

W

hardness of 156 IV1, This has been welded along most of the wid

of the blade To piled wrought iron in which the very coarse ferrite

has 2 hardness 125 77, While the pearlife is SpLeroidiseé; 10 heat~
treatrent hag been given,

) k)

Te 603 A mife of nost-Roman time. This is a much hetier blade thar

the one adbove, It is much the same in construciion bhut a piece of
comnaratively honogeneous steel has been wvelded along part of the wid

Fajtal

of Tthe blade and this has been effecti-relyr heoltetr:

R T T3 .
FNQWE uUae Wilve LANes ox ans

- - - ) LR 3 - o~ e T
rery sloagasy Territe with a hardneneg of 133 U,

Conclunions.

in iz not a very Laspiring colleciion of mulves uallen

ryr

i satr oM - T P . o N R I o LT
wiole, Trer are moor 1n compared wiwl The eollantion fron

medieval Uinchester, and prohably represent a develoning situavion

ather prorincial (?) seitlenent of the Ronan period %o an

Hy
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improving snithing situation in the post-Roman period,

YT Y T 2 m Py LN IR T T
sunmary in Tehle, 1o wartianlas the Jourih

a

column we do see o fairly steady iuproverent iz the nrardaesc of tae
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cutting edge, The three undoubtedly Roman knives are poor with no
heat-treatment at all. Anongst the Saxon or later knives wve find
e . .

three out of seven up to nodern standards. The elfert pus inte the

natiern welded blade was larzely wasted if we look upon it as a

cutiing inplenent,

The improvement in the level of heat-treaiment after the

Ronan meriod and shetrs that the
Himrasion peonles had reached a very good level of snithing Ty e
vime they reached this couniry,

1o nore than one

The other objects, i,e, nmostiy nails are
A ] .

S

would expect, i.e. wrough% iron. The round "%illet" was possibly for

ail-nalking. The chizel 12 2 voor axannle of

can aszsune that he intended
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phosphoric iron,

Minally it iz clear That the source o tho me ?l as
%ﬁ*tg pls3 Loenild
variable. Sone of the iron, e.r, Zhast in Fe 40”/ vhidle shat i Fe 736

in nhosoohorus,

me

him tlade waz

SR N S

Temneratures of iron, i,e. 700 and 300°0
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