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THE ROL-SHAFED BLANED

INTRODUCT TOM
A large number of iron strips and rods were recovered

troam the site. Similar items have bheen found on other sites,

notably Helago, Sweden {(The Excavations at Helgo Vel, WKorkshop
Fart Il Editors K. Lams and A, Lundstrom  1978).  They are
thlterpreted as the prinmaery rods and strips of iron and steel from
wiiich the Dblacksmith manufactured tools  and  artefacts.  The

sification of Lhe Coppergate

o
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phvesical description and ol
examples is discussed by Jtaway elsewhere. Fittesn examples

ware  selected for analyvees, one blank was totally sectioned to
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examing varitations i structure along its lenglthy, most obthsrs had

ones end . oot ovd and mounted.  In some cases both ends o were
examingd 1+ ane end had Deen worbed, eg rolled or flabtened.

Detalled radiography of the rods was not undertaken dus to their

thinness.
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Elank 108480 was z souware sectioned blank approzimatel v
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70 omilimelers long and milimeters squares. 1t was sectionoo To
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produce aliernasting oross Coumbiers 1,3, 5, 8a,and
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the wunetched condition from the =1ao

the

i

condltion microstruclure was

amount  of pearlite varied betwessn soms of Lthoe b

I

were defined by thin bands of larger grain size

free, ang probabkly higher in phosphorus There

whitelvellow weld lines present.

by

Bection 1 The slag lines indicated a rounded

plate structuwe with a distinct circular weld

through the rod.  The siag lines followed the same

phase composition was as described above.

Section 2 The bandes run lengihways along  tLhe

section, some  of which turned through 180

deqree
folding.

Section 3 He serction 1

Section 4 fAs section 2

Section 9 The bands are no longer cirooclar

the longitudinal direction.

Section &a Az section B
Soclion &b fis sexrlion o but Wi th 85 00E

s i plled structures.

Section 7 fiz sectian 4
The +Fundemsntal structw e of the blank is a piled

alltermating wrowaht iron and steel bands.  For part

it has hesn subseguently worbked to producs a “ringed’

banded strocture. The

caiztant  throwghouwl the rod’'s  length.
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TABLE I BLANK 10840 Hardne

HSection Ferrile Eand Ferrite/Fearlite Band

Mumber HY LY HV LHY

P =
wd b

-0}
=

2 =20l 142 1&8

3 140 172 210 1574
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BLARE 8244

A thin strip (34 min long, Smm broad, 4mm thick? thal had

beeen Fflattened out to s plate at one end, which was Lhe end
et oned. The wunetched section showed & large number of single
phase slag inclusions indicative of some banding. When etched the
Gands were alternate lavers of small and large grained ferrite,
arnd  hence reflect phosphoros distriboutoion. There was no carbon

The hardness values are shown in Table 11,

Table 1T Elanbk 8254 Hardhness Hesulis
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Bl ank was a rectangular ssction  bar {

, .
Fyubiie)r it

The wnetched section showsed slag lines  with =

single and multi phase slag incluslions. Trie etched specimen

ety owedd an overall ferriftic stroucture with amal l sy mas of

pearlite. Hardness values were (HY 1, ferrite — 148; pearliite -
i
214,

BLANE 842

in

Blank B4Z4 was wedged shaped with & sguare oros
section (H0#1I6%¥Fmml. The thin end of the wedge had been drawn ool
to cut the bar by exltermsion and tearing.  The thin end showed a
fibrous ‘duetile”  Ffracture. The section was removed +rom  the
wedged  sehapied end.  The unstohed specimen showed a  clean mstal
with & low number of single phase slag tnclusions,  but with some

deep penetration of corrosion probabkly @long weld lines. Etohing

shnwed a mediom carbon steae] a pearlitic structure, bult wilh

Sodpe arsas of martensite. The hardness valuwes are shown ip Table

Table IV BHlank 8424 Hardness Reosulis

HY LY

1
WL
Ferrite, small grained 210 201

) larae " 21G 201

Feariilte pluas ferrite
Fearlite LA AT

Martensite




BlLAMNE 8435%

BElank 843y i a Flat bar with a2 rectangular s

srtion (DD#B%Zmad . The unetoched specisen showed a few orientated

slag inclusions. Eteching  showsed & @ Ferrite esibructore wilh
phosphorus ghoslt structures, Hardrees values wers HY O 185, and

uHv 182 and Z20Z3.

BLAME 8794

Elank 8794 18 a sguare sectioned long bar  (211#46%5mm).

-l

The polished specimen showesd banded slag lines, when etched the
zanding  was betwsen small grained bands and large orF grainless
bands, the lalter containing high phosphorus contents. The =zmall
gratned bDands sre themsel ves bandsd, ig the band may contain
three or four layvers of =mall grains. They may also contain thin
laveres of probably hioh phosphorus iron. There is a higher nuinber

=g,

of =lag inclusicns and some small arsas of pearlite in the small

grained bands. Hardness values are eshown in Table V.

Taizle ¥V Klank 87%4

Hy L HY

Ferrite no grains

" Large arains 215
" simall " 145 1484
B | FE—



BlalK 8982
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Bianh 8982 18  a detormed bar it an  approximet
rectangular crozs-secltion (zhELHESTmY) . The section showed  few
inciusions and when etched & pesarlitic  siructuwre  with  some
territe present.  There was no banding or segra

Tt on. The meran

hardness value (HY )} wag Z05,
1

BLANE 1065
Blarnk 10658 (SE#13#12om) was one of two examples of
“round  bar  sectioned, although its sescition was rounded/sub-
rectangular. In  the wunetched condition the specimen showed the
precence of  =lag inclusions some orisnteted as & result of  Lhe

&

rounding of the bar. When etched the structore showed a  varying
carbon distribotion, an overall ferritic structure with areas of

pearlite, Soms  areas of ferrite were large grained indicating a

phosphorus/carbon segregation within the rod. The hardnesss

il

valtues nf the diftferent areas are showtr in Table VI

i

Table VI Blank 10650 Hardness Results

HY uHY

s
1

-

Ferrite plus Fearlite el A

Ferrite grainless ST e

Ferrite small arasins 24 : 24RO

Elank 10488% 1w the second round bar {Z33xllmm diameber),

having a circulear cross—-section.  The seciion
cr the  rounding orocess o the inclusions.
predoml nant  struciure was Teryiiioc,  but £ B areas of




pearlils indicating  some banding, probably the resuit of  Lhe
rounding of the bar. Hardnesse values of the ferrite were 1321 and

1328 (HY ).
1

BLANE 10975

Blank 109735 is a very iong rectangular sectioned strip
(187%9%4mm) . When sectioned it contained & laros  umber  of
inclusions. Etching showed the sitructwre to bhe wholly Fereitic

wilh a high phosphorus content. lardness values were (HY P 224

and (uHYY 195,

BLANE 11208
Elank 11208 was a very thin pilesce of wire (P&%3Z%1.5mm)
wilth a rectangular cross-sectioaon. It contained a high number of
slag inclusions, and o etching was ferritic. Hardness valuess

were (MY ¥ 251 and (uHY) 237 and ZEBD
1

BL AN 11352

Elank

Was & ~ectangul ar seclhloned =hrip

b

ZE4mund that had had one end thinned and flattened Lo produces

an elongated rectangular section, both ends were sectioned.  The

trnal ber ed e showsd a4 variabtion oF =

\"’l

sreaation of  inclusions.
When etched the predominant structure was smaell grained ferrite
containing  a large number of s=1ag inclu%iﬂﬁzﬂ There were Lhrse
areas ot pearlite iplus peasrlite’ that contained Few =1s9
inclusions. The cpcond  cection showes  Lhe same slouacbturs

el ongated. The presence of the pexrlite ab ecach end would

sugaesl Ihat Lhe structures vesol led From L

wiounh b 1 ang stesl strips., Tht hardness values ardg shown in



Table VI
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Table Y1 Blani 1 Hardness Results,

HY LV
1

Feaylite plus Ferrite 283 240

Ferrite large grained 151
FE01

Feryite " ! A

BLAKNE 114%%

T A

Flank 11492 (43:7«4dmm) was of =imillar

having & worked and unworksd end.  Both

cross—sectiaons with the long axis of one end at right angles
the other. It wae nobt olesar therefore which end was the
g, and both were sectioned. Both showed svidence

the form of slag lines in the unetched condition. When

broad end had bands, defined by varvying carbon

longitudinally. al1l1 the bands had a

structure. The secaond ernd had the same pattern,

The b

=0k wan Lhere considered &

frar tdne wallsa waihicsrt i Takile VYII.

Talle VI RElank 114907 Hardness Results

Lono Section

HY uHY HW
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BiLGNE 110550
Bl ank 11550 WaE a heavily corroded flat

{(73%12%5mm) e The secticon contained few  slag inclusions

etched the structure was medium grained ferrite. The hardness

valups for the ferrite were 122 (HY ) and 112 and 1446 (uHY) .
1

BLAMNE 11989

Elank 11%8% was a thin sguare s=sctioned rod (55%#5%4mm) .

The uwnetched specimen showed & clear weld line running  through

the centre of the rod. EBElching showed the rod to compriss
stesl and wrowght iron rpd welded together.  The steesl haldf
fine pearlite structure. The hardness valuss are shown in

VIT.

Table VII Blank 11%8% Hardneoss Resulis

N uHY

Ferrite Strip Ferrite : 2a7 g
f

Stesl Strip Marternsite S8 =3yl

Eainite ’ 451 7 AGE

Ferrite plus Fearlits 2H97

SUMFARY

The rod shaped blanks anal yeed above can be divided

into Four groups on the lbastis of their metallurgical
slructure, (Takle 15, P. Firstly the wought iron strips,

serondly  thopge with piled structures of wought 1ron and  steel .

tharcly  Lhe welded sitrips in which strips of wwooght iron and
il {or pillled structuwres) are welded together, ang fousrthly

(?
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