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[Tetallureical Exanination of Objects from

Catsrore, Somcrset,

Terrous Materials

Knives.

Cat, 466 {12).

This knife has a variable carbon content of about 0.6% at the
back decreasing to 0.3 at the centre and tip. There is a well-defined
slagx stringer starting at the tip and finishing about half way up the
blade sugpestive of welding. All the pearlite-ferrite structure is
widmanst;tten. The hardness at the centre is 153 HV and at the tip,

235 nv.

_ Clearly, the carbon distribution is unintentional but in some way
the maker has managed to get a hipgher hardness at the fip than at the
centre - poasibly by cold work or a higher phosphorus coﬁ}ent in the

iron. Mot a very efficient tool.

P 510 (16) Cat.L063.

Cou gl ekely "““Q
A small piece from the blade of .’E?ige This has a[?ensely rusted

cutting edge with a hardness of 57% HVl. The rest consists of two

steels joinad down the centre., One side is 0.7-0.8% pearlitic carbon

steel (250 HV1), and the other 0,2-0.% € which consists of spheroidised

carbides in ferrite (162 HVL).

F 407, Cat.795.

Moatly rust with a hardness of 630 HV but with & trace of

unidentifiable metal,

P 300, Cat.402.

ragment of a blade with a weld down the centre. On one side the
atructure is ferrite with a hardness of 153 EV1l; the other side contains
about 0.2° C in the form of fine pearlite piving a hardness of 200 HV,
The edge on hoth sides is alnost wholly ferrite and would not give 8

rood cntting edme. The iron has a moderaté phorphorus content.




F 408n Catn 6350

A blade cbnsisting wholly of ferrite and slag. The section cuts‘
the slag stringers end-on bt they are round showing that the blade has
only bBeen worked alons its length and has notl been worked towards the
cutting edge. The haréness of 107 IVl indicates a very low phosphorus

level,

F 439, Cat, 8373,

A piece from another blade, The iron was difficult to etch and
is therefore prohably phosphoric. The hardness is 159 HV1. There seem

to he some simme of carbide in the pgrain boundaries.

F 155 (10), 0at, 1002,

A small piece from a large blade that was difficult to eteh
and iherefore consists of high phoephorus ferrite., The hardness is
214 V1,

I 153 (6) Cat. 349,

A piece from a blade consisting entirely of cosrse-grained ferrite

vith a hardness of 225 HV1 which sugsests a hipgh phosphorus content,

F 375. Cat. 593.

Tron kaife with lead-wrappred handle. A very thin blade consisting

entirely of tempered martensite and slag with a hardness of 520 HVI.

Axe-headg?

T 176 {4) Cat, ==,

Consists of piled strips of uarious carion contenis. The central
area has a carbon content of 0,4 and & hardness of 190 HVLl. The pearlite
in the centre is spheroidised indicating a slow cooling rate through

the 700-500°¢C range. The phosphorus content of the irvon is low.

P -—-(14). Cat. D.

This has a very even and high carbon content, It consists pre-
dominantly of fine pearlite with a litile ferrite in the grain boundaries.

The hardness is 320 HVL,



Other Objects.

F 505, Cnt, 1062.

A punch or drift, A piece was removed Trom the tip of the tool.
It proved hard %o cut but on examination was found to be predominantly
fine-rrained ferrite with a hardness of 126 HVl:; however, extensive
areas of the surface were carburized up to 0.7’ C. These arcas consisted
of fine lamellar pearlite with a hardness up to 250 HV1 although the
actual tip of the tool was only 126 FV. It must be remembered that
a considerable amount of the tool had been lost by rusting and what
was examined may only represent the Border~line hetween a heavily
carburized surface and the ferritie core. It was clear that there had

been no attempt to form the tip of the punch by welding on steel.

F owme (14), Cat,———,

h ring hinge. Very high phosphorus ferrite with a hardness of
284 NV1l. This muat contain over 1 P to produce such hard ferrite,

The strength is more than adequate for the purpose.

Mon=ferrons Material.

P A07. Cat, 801,

A piece;remqved fron the bowl of =& (?) tinned spoon. A heavily
ho t-worked stfucture with elongated slag inclusions. It bonsists of a
fine-grained recrystallised structure and could have been finished by
cold working followed by annealing. There were signg of strain markings
indicating finél cold worlking, and the hardness of 230 HY1 does suggest
& high tin bronze with considerable cold work,. There was no gign of
residual delta nor lead. Althoush this wns a section, there was also
no sien of a tin-rich layer. Perhapé it will be necessary to make s

carefnlly mounted taper section from a good example to solve this problenm,

r_152. ¢cat, 117,

A section troush the round handle of an untinned spoon, This
consisted of a cast dendritic structure which had been cold worked
throughout. There were some signs of destannification but no delta and
no lead. The hardness was 127 HYL which in view of the extent of the

coldwork sumpests that the tin content was probably not much greater
th an 85«!’ .



P 919, Cat, 131,

A section through a piece of tubing. This is more corroded than
the above but shows on onc side metallic remaing consisting of large
twinned grains of solid solution. There is no evidence of c¢old work
which in this cage is borne out by the hardness of 135 HV 100g. This
seems to he a fully annealed recrystallised alpha bronze with 10-13%

tin or tin equivalent.

Conclusiong.

The extent of the rusting makes the interpretation of the results
of this inveastipgation more diffiecult than usual. In all cases a
considerable amount of the artifact was lost by the exfoliation of a
thick corrosion senle when cutting for sampling. In the case of a knife
with a welded edge or a punch with a carburized tip this might amount
to the loss of all the carbon-containing part, Bﬁt for hirh quality
tools one would expect some heat-treatment, and the effegts of this
could be expected to extend beyon? the carburized mone. Therefore one

lnoks for evidence of heat-treatment and this is what is so lacking

in this sssemblare,

ixamination of the summary given in the %table shows that there
is only one piece that has been heat-treated to give a hardness of
520 HV. AlL the others are ferrites or ferrite+pearlite steels with
hardnesses in the range 107-%20. None of these gou?d make good cutting
. lasy
tools but an axe-hend with a hardness of 320 weuié be useful,

Apain,.we Tind that some of %he hardest tools consist of high
phosphorus ferrite - a cormon ferrous metal in Britain in all stages

of *%he Iron Are.

If we take the standard here as being one good tool in eleven,
and we compare this with Brancaster for example, we find the situation
very much the same or worse ( not one out of seven tools hagk been
heatutreatedz it if we look 2t Poundbury where we have lmives covering
Roman and post-Roman neriods we notice that there is a big improvement
in the post-Roman and unstratified groups. So this assemblage would
appear to confirm the general poor level of Terrous metallurgy in
the Roman period as compared with succeeding periods. ‘hat we do not
vel know is whether the technical level of industrial settlements

of this type is typical of the general level of metallurgy in the




Roman period,

The total of iron slapg recovered Trom the site is anly 21.91 kg

which doen not supgrest a very high level of activity.

The spoons and the cop er-~base tube look very well made. It is
unfortunate that the question of tinning has not been settled yet.
I do not recall any other Roman brongze spoons that have heen examined.
Clearly these were cast in some sort of mould, probably of clay, all
in one piece with the handle. The bowl has undermone considerable work
- much of it hot -~ and has then heen finished by cold working. The
bowl geems to show longitudinal planishing marks. The handle has also
been finished by cold working. It would be a pood idea to cut some
sections from the reat of the spoon to see if these conclusions are

'general.

One feels that the standard of non-ferrous metallurgy is a good

deal hetter than that of the ferrous,

June 2nd 1979,

R.F. Tylecote.




Table.

summary of characterinstics.

Object and No. Hax, ¢ Hax, 11V Comments.
I{niVes-
Cat. 466 0.6 (at back) 235 (at tip) No Heat-treatment.
Cat. 1063 0.8 250 f "
Cat, 402 0.2 200 t "
Cat. 635 nil 107 All ferrite + slag.
cat. 875 nil 159 Mostly ferrite
Cat. 1092 nil 214 High phosphorus ferrite
gat. 349 nil 205 H n : "
Cat, 593 high 520 Tempered martensite
Axe-heads, "
F 176 (4) 0.4 190 Ferrite 4 pearlite
F— (14) 0.7 320 " "

Punch.

Cat. 1062 0.7 250 Pearlite.




