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J.!etallur,.icRl Exanination of Ob.jccts from 

Catsrrore, Somerset. 

Ferrous Haterial: 

Knives. 

Cat, 466 (12), 

This lmife has a variable carlJon content of about 0.6;: at the 

back decreasing" to 0.3f at the centre and tip. There is a well,defined 

slar; strinrrer startinr; at the tip and finishine; about half '~ay up the 

blade sur;,<;esti ve of '·relding, All the pearlite-ferrite structure is 
II 

lridmanRtatten, TJH, hardness at the c<'ntre is 158 HV and at the tip 1 

235 HV, 

Clearly, the carbon distribution is unintentional but in some way 

the maker has manar;ed to get a higher hardness at the tip than at the 

centre - posGibly by cold work or a hir;her phosphorus con"tent in the 

iron, !Tot a very efficient tool. 

F 510 (16) Cat.L063. ~ow.,. ?l·~+e\.J -~ 
A small piece from the blade of ~ knif~ This has a/densely rusted 

(, '/"" v<-<-9'</ /..-
cutting edge with a hardness of 575 HV't The rest consists of two 

steels ,ioin~d down the centre, One side is O, 7-0,8'}'c pearli tic carbon 

steel (250 l!Vl), and the other 0.2-0.3;; C which consists of spheroidised 

carbides in ferrite (162 l!Vl), 

Hostly rust with a hardness of 630 lTV but with a trace of 

unidentifiable metal, 

F 300, Cat,402. 

l''raernen t of a blade Hi th A Held dolrn the centre. On one side the 

structure is ferrite Hi th a hnrdneml of 153 HVl; the o tiler side contains 

about 0.2'/' C in the form of fine pearlite r;iving a hardness of 200 IIV, 

The edr;e on both flides is al•1ost Hholl;r ferrite and would not give a 

r:oo d cut tinr; edge, T1; e iron has a mo c1 orate pllo r·pho rus content, 
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F 408, Cat, 635. 

A blade con.gistinr; wholly of ferrite and r.lnr;. The ncction cuts 

the slar; strinr,crs end-on hut they arc round sho,Tin!{ that the blade has 

only oeen worked alonf( its len,.th and har; not been 1wrlccd to1mrds the 

cuttinr; edge, The hardness of 107 IIVl indicates a very lol'l phosphorus 

level, 

F 4:39. Cnt, fl78. 

A piece froN another blade. The iron was difficult to etch and 

is therefore probably phosphoric. The hardnens is 159 l!Vl. There seem 

to he so1oe signs of carbide in the grain boundaries, 

F 155 (10), r,at, 1022. 

A small piece from a large blade that ~tas difficnl t to etch 

and therefore consists of hir;h phosphorus ferrite. The hardness is 

214 llVl. 
• 

F 153 (6) Cat, 349. 

A piece from a blade consintinr, entirely of coll!rse-grained ferrite 

with a hardness of 22'5 HVl 1·1hich sug,n;ests a hir;h phosphorus content. 

F 375. Cat. 593. 

Iron k'oife with lead-wrrrp,,ed hnndle. A very thin blade consisting 

entirely of tempered martensite and slag with a hardnens of 520 HVl. 

Axe-heads? 

F 176 (4) Cat. --. 
Consists of piled strips of ·wrious cari·on contents. The central 

area has a carhon content of 0.4~' and a hardneRn of 190 l!Vl. The pearlite 

in the centre is Dpheroidisod indicatinr; a sloH coolinc; rate through 

the 700-500°C ranrrc. 'rlte ploosphorun content of the iron is lolf, 

F ---(11). Cnt. D. 

This has a very even nnd hir;h carbon content, It consists pre

doninantly of fine pearlite eli th n li ttlc ferri tc in the erain boundaries, 

The hardness is )20 l!Vl. 
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Other Ob,jects. 

F 505. Cat, 1062. 

A punch or drift, A piece was rm"ove<l from the tip of the tool. 

It proved hard to cut .l'ut on examination Has found to bn predominantly 

fine-r;rained ferrite 11i th a hardne8s of 126 l!Vl; hoHever, extensive 

areas of the surface were carhurized up to 0. 7'/ C. These areas consisted 

of fine lamellar pcarli te ;ri th a hardness up to 250 I!Vl al tbough the 

actual tip of the tool uas o··1ly 126 FV. It must be remembered that 

a considerable amount of the tool had heen lost by rustine and what 

was examined may only represent the llorder...-line between a heavily 

carburized surface and the ferritic core. It uns clear that there had 

been no atte1"pt to form the tip of the punch by weldin,; on steel. 

F --- (11). Cat,---, 

1\ r.in(" hinrre. Very hieh phosphorus ferrite Hith a hardness of 

284 HVl, 'l'his must contain over 15"' P to produce such hard terri te, 

The strength is more than adequate for the purpose, 

JTon-f~lfl !-!a terial, 

F 407. Cat. 801. 

A piece: removed fr011 the ho11l of a (?) tinned spoon. A heavily 

ho t-;rorked structure ~ri th elonr;a ted slac: inclusions. It consists of a 

fine-r;rained recrystallised structure and could have been finished by 

cold working fol1o1·red liy annealing, There ;rere Aigns of strain markings 

ind.icatinr, final. cold. worlcinrr, and the hardness of 230 !I'll does SUI::eest 

a high tin bronze 1·ri th considerRhle cold uork •• There was no sign of 

rcsi.dual delta nor lead, Althoul(h this 11as a section, there 11as also 

no flil(n of a tin-rich la~rer. Perhaps it uill be necessary to make a 

carefully mounted taper sectio1: froM a. eood. example to solve this problem, 

F 152. cat. 117. 

A nection trour;h the round hRndle of an untinned spoon, This 

consisted of a cast denrlri tic otructure >Thich hRd been cold >~Orked 

throul(hout. There Here sone sip;ns of destannification but no delta and 

no lead. Tl1e hardness Has 127 l!Vl ;rhich in vie11 of the extent of the 

cold~rork sur;l(ests that the tin content 1-ras probably not much ereater 
than ff(. 
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F 919. Cat. 181, 

.~ section throur;h a piece of mbinr;. This is more corroded than 

the above but sho1-1s on one side metallic remains consisting of large 

tuinned r;rains of solid solution. There is no evidence of cold work 

which in this case in borne out by the Jmrdness of 135 HV lOOg. This 

seems to be a fully annealed recrystallised alpha bronze lfi th 10-13% 

tin or tin equivalent. 

Conclusions. 

The extent of the rustinr, makes the interpretation of the results 

of this inventir;ation more difficult than usual. In all cases a 

considerable amount of the artifact >ras lost by the exfoliation of a 

thick corrorlion scale when cuttinr, for samplin,c;, In the case of a knife 

~ri th a ~<elded edge or a punch Hi th a cnrburized tip this might amount 

to the loss of all the carbon-containinr, part, Jlut for hir;h quality 

tools one 1wuld expect some heat-treatment, and the effects of this 

could be expected to extend beyon( the carburized zone. 'l'herefore one 

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

in this assemblar,e, 

Examination of the summary r,i ven in the table sho1-1s that there 

is only one piece that has been heat-treated to give a hardness of 

520 l!V, All the others are ferri ten or ferri te+pearli te steels with 

hardnesses in the range 107-320. JTone 

tools but an axe-head ~;ith a hardness 

of these 11ould make eood 
1M.. LJ:" 

of 320 •w~i,, be useful. 

cutting 

Again,_ ~-re find that some o:f the hardest tools consist of hir,h 

phosphoruo ferrite- a conmon ferrous metal in llritain in all stages 

of tl1e Iron Ar;e. 

If ~<e take the standard here as beinr, one r;ood tool in eleven, 

and 1-1e compare this with ~lrancanter for oxal'lple, 1-1e find the situation 

very t'luch the sm•te or Horr;e ( not one out of seven tools had.. been 

heat-treateo/. 13>.tt if l<e loolc -"t Poundbury ~<hero 11e have knives covering 

Roman and post-Ronan pcriodn 11e notice that there is a hig improvement 

in the poRt-Roman and unstratified gronps. So this anseml1lage would 

appear to confirm the ceneral poor level of ferrous metallurgy in 

the Roroan period as CO"lpared 1-ri th sncceedinr, periods. ':n1a t 1·1e do not 

yet know is ~<hether tho teclmical level of industrial r;ettlements 

of this type in tY)Jical of the general le•rel of metallurgy in the 
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Roman period, 

The totn.l of iron nlnrr recovered from the ni te is ;)nly 21.91 kg 

which cloen not Rur,r:cot a very hir,h ltwd of activity, 

The spoons and the cop' er-bnse tube look very ~rell made, It is 

unfortunate th11t the question of tinninr: has not been settled yet. 

I do not recall any other Rorean bronze spoons th11t have been examined. 

Clearly these l<ere cast in nome sort of mould, probably of clay, all 

in one piece with the handle. 'rhe ho1·rl ]1!18 undcrr:one considPrable work 

-much of it hot- and has then been finished by cold working. The 

bowl rJeems to show lon,-:i tudinal plnninhinr: marks. The handle has also 

been finiAhed by cold Horkin,-:. It would be a ,o;ood idea to cut some 

sections from the rent of the spoon to see if these conclusions are 

general. 

One feels that the standard of non-ferrous metallurF,y is a good 

deal better than that of the ferrous, 
• 

June 2nd 1979. 

R.F. Tylecote. 



Object and !To • 

Knives, 

CA.t. 466 

Cat. 1063 

Cat, 402 

Cat. 635 

Cat. fJ75 

Cat, 1092 

Cat. 349 
Cat. 593 

A,xe-heads. 

F 176 (4) 

F -- (14) 

Cnt. 1062 

'rahle. 

Summn.ry of chnracterintics. 

Hax. 

0.6 

o.a 
0.2 

nil 

nil 

nil 

nil 

hir:h 

0,4 

0.7 

0.7. 

o:: 

(at hack) 

Hax. 

235 

250 

200 

107 

159 

214 

225 

520 

190 

320 

250 

nv 

(at tip) 

Comments. 

No llea t-treatment. 

" " 
" " 

All ferrite+ alae. 

Hostly ferrite 

Hieh phosphorus ferrite 

" " " 
Tempered martensite 

Ferrite+ pearlite 

" " 

Pearlite. 


