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Examination of metallurgicsl material from ih.e Rornn gite

at drancaster, "oriollc,

(Lob. Tog TT5¥R Ceave s )

This was a randorm selection of iron work. %hw_QIQVina§ion of
Lo (u\(ﬁYﬂc»\(']Q, R )]

the material, unlike that of Poundhurﬁ, did not concentrnte on edge tools
L~

which in thia cane scemed to be in the minority.
The usual techninues were emploved vhieh irvcinded cectioniiy

with a jeweller's hack-saw or, were aprronriate, wiih a2 water-cooled

abrasive cut-off disec., The smections were mounted and nolished and etched
in Tital.

Results,

773338, A triangsular piece of sheet rmetal, A sernent was cut from one
' edre; the cheet had heen made by piling metal varving in compow
gition fronm low carbon ferrite (NV w 143) to wmediun carbon
{ferrite nnd penrlite) conivalent to aboul 0,% C (HV:EEO).

‘The welds were clearly shown by their ferrite content and it

wonld seem that the As content is relatively hipgh, The nearlite

was fully spheroidised showiny that it had been held in the

s;] N range 600 - 7000C, prohably drnring workin,
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773306, Another tri xnular}gieco of shect metal -~ perhaps a small hoe
&y a0 —3A%

blade,L} sefment was ronoved frorm one of the long edges. This
was also piled with low As content. There vwere twn distinet
layers, one with low carbon (ferrite + grain boundary carbide,
HY=224) and the other with much hisher carbon giving a hardness
of 330 N7, This seemed to connmint of coarce pgranular carbide
in o ferritic matrix, i.e. it was granular sorbite. The two

pieeces had a large elongated slapm cavily along the join,

773559, An offeut; a stubdy piece of nheet metal with very variable
carbon content and prain size. It has sla~+ shrincers and as
much as 0.4 £ with a widmanstintten structure in places, The

hardnenas of the ferrite is 119 ™, showins that it is low in

vhosplorus,
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Phe blade of a sickle, I'ade of iwe lavers; one, n 0,4 C
steel which proiected so as to he the cutting edre, This
consisted of ferrite and pearlite with sptereidiced carbides
and had a hardnens of- 230 Y49, Ve rest, the majer part, was
ferrite and slap with a hardners in the roye 1475166 V7,

(o prr ~5547)
Ano ther small trianmlar piCC?. A semnent wng recoved from
one of the lg?ﬁer edren, Thinrwas a low cnrhon steel consisting
of ferrite with a varvine amount of conrse pramular pearlite.
e carbon content varied 5lisltly from the outer edfe where
it wag ahbout 0.2 and save a lardness of 201 TV, through
185 'Y in the middle to 162 TV at the thick seciion

corresponding to about 0.25 €,

A long tapered object; it.%onld be a hlank for a knife,

Two distinct layers, One was ferrite with a hardness of 173 1V,
The other was =ieel, ferrite and penrlite corresponding to a
carbon content of about 0.4 . This layer had a weld down the
middle shouing that it had been "doubled" before welding to

the iron. The hardness was 230 Y,

A rectangmilar sectioned punch or wedge. A piece was removed

from the sharp end and found o be stecl varying from 0,% €

on one surface, to 0.7 € in the middle, Made by piling,

with decarburized nmones hetweeﬁ. “he steel had ﬁot been
ardened as it consinted predominantly of ferrite and pearlite.

The hardness of the low cavrhon areas was 224, and of the high,

305 HY,

A dagper blade. A segment was removed from one edge. It was
entirely ferritic with variable grain size. T4 contained some
very large lightly worked slapg inclusions and some slag
gtringers., There was some carbide film (comentite) in some of
the arain boundaries. The carbon content would be about 0.05. €

which agrees with the hardness of 119 1V, Clearly, a fairly

pure iron.

A mquare sectioned, flat-edged chisel with an expanded cutting
edrge, A serment was removed about 2.% cm from the eutting edge,

‘nde of piled pieces of wvariable grain sisze and carbon content




773529 cont, the latter varving from O to 0.6 €, ™e hardness varies from
' 173 17 (all ferrite) to 224 17 (ferrite ond pesrlite). “he

pearlite is lanellar indieatiye slow coolins throush 7009¢C,

773642, A sanare headed spearhead vith a fInted tanes, A segment was
removed Trom one corner of the nquare head 4 cm from the tip.
This wag all ferrite with a little carbide in bhe prain
boundaries. There wag one confinuous slaz inelnsion across the
section indicating'folding Yo thicken the weapon, The hardness

was 140 HYV sugeesting a nedinm to low wlionphorns content,

13685, A small scuare sectioned spenrhead with a round tang, Hedium
prain~cize ferrite to 0.2 © steel. The pearlite is lamellar
and there ig some carbide in the grain boundories of the pure
ferrite remions, The hardnens of the 0.15 C rerions is 156 IV

suggestins a low nhognhoris content,

113715, A cleaver with a broad blade, lleavily laminated but mostly
ferrite with variable egrain =ige. It 1= very =laggy and there

ig no prain boundary carbhide mt the bardnens is 270 HY which

indicates a very high phOSphorus contont.

Conclusions.

This series is in marked contrast with the Saxon and later material
‘in_the previous series fron Toundbury, YWhile quite s large amount of steel
~has bheen usged, no attenpt has been made to quench-harden it, One wonders
whether these tools were ever Tinished, The hardness of the cleaver stens
from its high phosphorus content and this could well have come from 1oca¥/
Worfolk, ores, Many of the ohjects clearly have too low a phosphorus
coﬁtent to have been made locally. It is noteworthy that the punch-end
has a relatively high hardness which SUGﬂGStS that it wna intentionally
ﬁnd correctly carburized; mout of the edpe wggld have responded to heate-
treatment and mgiven results conparable with the chisel-drift found at

‘Chesterholm and examined by Pearson and Smytﬁ?gwharo the cdee had been

hardened to give martensite wiih a hardnens of 464 to 579 HV,
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On the other hinnd the steel axe frov 3ilehentior uas nohardenedy

and shears were no rore %l an frrriteiz It in eertnin therefore that the

average technical level in the Roman period was far Lower than that of

Saxon and later periods. Thia point Iinn been made n: the Poundshury
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punch or chisel altou i I Ghin: b o valiloly on
crounds of shane,

A ICUY PDescerabed as "Iron apoarhaad? on i of tho
woi. 4T could be o gooon Liht bul o dd Vvouy ohorb
(?broen) cutbing oo,
Y5605 Beseribed on oubgids off Lo as "Lron cacucneadd, If o
could e oan awl, ’ ]
AP, thig is of solt stcol wnd vould nol oo - ool chisel . §
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Surmary of results of examinntion of ironwork fro: "rancasior,
Ho, Qbiject Phaso:s Y vl Co tvments,
S WL s
773333 '-:ﬂl"-—bheet Ce, F to (#4P) 0.05 (1ax) 220
LS . /ﬁ} E=
j% 306 Cn F 4 FesC 0.05-0.5 224-330
f'f 559 , .<;ﬁ < F to {#P) e Low{119) ILoyw Phosphorus,
puihly l\
o ke ?) —
492 Sickle i P .05 143 - 166 ‘Sandwich
N ra+r . 2%0
5 i
Pt s
-‘;7 931 Sheet j F+P 0.1 - 0,2 162 - 201
! o UVt
a02 Bar P 178 Sandwich
Fa4P? 0.1 230
725 FPunch Ps+P 0.1 - 0.7 224 ~ 304 lidae
951 Dagrer G 0.0F 119 Low Phos,.
529 Chisel F+ P ¢ - 0.6 1'78-224 -
642 [Spearhead F4FesC 0.1 140 e
635 " F+P 0 - 0.2 156 (0.1 ) Low Phos,
715 GCleaver r 0 270 High Thos.
F = Ferrite; P = Tearlite; FezC = Carbide.




