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QUALITATIVE ANALYSES OF COPPER ALLOY OBJECTS FROM PORTWAY, ANDOVER, HANTS

Justine Bayley
Ancient Monuments Lab.
A total of 47 objects, some of them made of more than cne pari, were analysed

qualitatively by energy dispersive x-ray fluorescence (XRF).

The peak heights (signal strengths) for the major elements (copper, zinc, tin and
lead) were recorded together with the presence/absence of any other elements, e.g.
gilver, gold. The absclute pegk heighte depend on the size, shape and surface texture
of the object as well as on its composition. In order to minimisme the differences

in signal strength that are not due to differences in composition, ratios of peak
heights rather than abaolute peak heights are compared. These ratios sre obtained

by dividing the zine, tin and lead figures by the corresaponding copper ones as

copper is the most nearly constant element in the alloys being analysed.

Where objects had a visible surface plating, either gilding or white metal plating,
two areas on the object were analysed, one plated and one plain, This was so the
elements in the plating layer could be identified separately from those in the bulk

metal of which the object was made.

As only one area on each object was analysed to give a bulk metsl comporition, the
figures given in the table are only an indication of the composition. For this
reason and becanse of the uncertainties inherant in converting the ratios given into
absolute percentage compositions the divisions made are only into broad compositional
classes; fine divisions made on the bamis of only slight variations in ratios would

be unsound and probably misleading.

Although most of the objecis contained some lead, tin and zine, the amounts varied
from just detectable to considerable quantities. Depending on the relative amounts

present the objects are described as bronze (mainly copper and tin) or gunmetal



(copper with tin and zinc) though it should be remembered that the division is

an arbitrary one as there are no hard and fast boundaries between adjacent

alloy types. A "(leaded) bronze" contains more lead than a "bronze" but less than
a "leaded bronze" though again the dividing lines are arbitrary. An approximate
conversion of ratio figures to percentages can be made by analysing objects of
known composition. This suggesta that the objects described here as low tin
bronzes contain a few percent tin and the bronzes fall into the 5-15% tin range.
The zinc contents of the gunmetals are probably mostly in the 5-10% range though
some may contain more. "(Leaded)" bronzes and guometals probably contain 5-10%
lead while "leaded" alloys contein more than this and in some cases conaiderably

more.

Digcussion of results

The results are tabulated below and the spread of tin and zinc values illustrated
in the figure, The overall range of alloys in use was not extensive when compared
with the range found on most Roman sites. There were no brasses (copper and

zine alloys) at all, few high tin bronzes and few heavily leaded alloys. All of
the objects contained detectable amounte of lead and all but two (54-9 which was
silver and 44-44B which waes nearly pure copper) detectable amounts of tin, 3Zinc

was detected in over three quarters of the objects.

As expected,none of the wrought objects {wire, thin sheet) contained much lead as
this makes the metal crack when hammered bhecause the lead is not dissolved in the
copper alloy but ls present as disorete droplets which are wesk points in itse

atructore.

All the gilded objects (mancer brooches) were low tin, low zino and (with the

exception of 41-2) low lead alloys., This agrees with results from other similar
objects (pers. comm. Tania Dickinson; snalyses by Peter Northover). The brooches
from graves 41 & 48 had been mercury gilded, the technique generally used from the

late Roman period on (Lins and Oddy, 1975),
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while those from grave 35 showed no sign of residual mexrcury. The composition of
the objeots probably relates directly to the surface plating as it is not possible

to mercury gild on heavily leaded alloys.ﬁj
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(jﬁowever not all these low tin bronzes are gilded; other objects with aimilar
compositions include 22-1: & disc brooch, 25-1: a smsll long brooch and 26-4A: a

~

pair of tweezers,

Silver was detected at low levels in gll the gilding; it is a common contaminant

of ancient gold as it is relatively difficult to separate the two metals, Silver

is also present at low levels {of the order of 0.1% or ac)} in some of the non-gilded
objecte, In these eases it probably Jjust indicatea that the copper came from an

ore which naturally contained a little silver.

All the white metal surface platings were timming (rather than silvering). The

analytical results suggest that the applied metal was usunally a tin~lead mixture
rather than pure tin, though they are seldom unambiguous as both tin and lead are
also found in the bulk metal of which the objects were made, Most of the tinned
objects are bronses rather than gunmetals and range from those containing nearly

no lead to those containing over 10% or so.

The pairs of disc brooches from graves 1, 32 and 38 are compositionally closer than
two randomly chosen dimc breoches suggesting that at least some of the pairs may have
been made from the smsme batch of metal at the same time. The same can be said for
the pairs of sancer brooches from graves 35 and 48. The small long brooches are
mainly found individually however the twe from grave 19 do have very gimilar

compositions although they are of different designs.
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TABLE OF RESULTS

Other eclements

Element ratios detected
Grave/object no. Zn Pb Sn bulk metal { plating bulk metal alloy | Plating | Object

11 1.7 1 27.7| 13.6 Ag Eleadedg bronze | tinning | disec brooch

1.2 1.3 21.9 1.0 TAg leaded) bronze tinning "
2A-1 8.6 36,3 5e7 2Ag (leaded) guametal disc brooch

11-3 14.2 24.1 14,2 (leaded) gunmetal atrip

126 2.4 67.0 20.9 leaded bronze sheet cylinder
13—1 9,0 36,6 20,0 glaadedg gunmetal "

132 5.6 22.5 1141 leaded) gunmetal "

16-2 ? 12.5 13.7 bronze tinning dise brooch

191 4.0 28.4 11.5 Eleadedg gunmetal small long brooch
19=2 5.6 25,5 14.9 leaded) gunmetal n
22w 0.8 1241 3.8 low tin bronze dise brooch

222 2.3 58.0 12.8 Ag leaded bronze tinning "

25-1 2.0 2.0 6.3 low tin bronze tinning small long brooch
25-2 3.4 3.2 8.5 Ag bronze/gunmetal tinning "

26-4 A X 4.3 545 low tin bronze g tweezers

B X 18.2 12,3 hronze

211 ? 46.0 8.6 {leaded) bronze timning smell long brooch
32m1 5.0 4i.3 16.6 {leaded) gunmetal| tinning | disc brooch

322 4.7 42.9 15.9 {leaded) gummetal n

33-9 5.9 16.4 6.2 gunmetal gerap sheet

3310 Se 32,2 9.8 leaded) gunmetal binding strip
3he1 1.0 3.9 3e2 Au, Ag low tin bronze gilding saucer brooch
35m2 1.9 7.7 6.2 Au, Az low ti? bronze gllding n

35-% A et Ze3 7.0 bronze/gunmetal

B ? 6.0 9.0 bronze ; buckle
381 3.8 1641 7.2 bronze/gunmetal ticning diec brooch
382 1.8 22.2 1C.7 (leaded) bronze timning n




Other elements

Element ratios detected
Grave/object no. Zn Pb bulk metal |[plating bulk metal alloy Plating Object

41=1 X 6.4 7.7 Au He. Ag bronze mercury gilding | sauser brooch
41=2 2.0 29.4 7.8 Au.He. Ag (leaded) bronge/gunmetal|mercury gilding "
42-1 8.0 | 144.0 12.7 leaded gunmetal tinning disc brooch
44-44 A 10.3 69.0 14.3 leaded@ gunmetal

B X 2.0 X "copper” chatelaine

c 8.7 88.7 12,1 leaded gunmetal
48-2 ? 10.1 6.2 Au.FEg.Ag.7n | low tin bronze mercury gilding] saucer brooch
48-3% ? 16.8 8.0 ?AgZ Au,Hg.Ag.2n | bronze mercury gilding "
48~4 A X 242.0 6.7 leaded (low tin) bronze gbucme

B ? 13.8 18.9 %ronze )
48.112 A 4.8 1.4 15.7 leaded )gunmetal

B 5.3 | 55.9 2o leaded gunmetal §needi‘-e°ase
50-1 1.1 30,3 8.9 (leaded) bronze small long brooc
50-2 4.0 17.9 10.9 gunmetal bucket
52w 10.6 | 137.0 14.9 leaded gunmetal dis¢ brooch
52-2 6.6 33,2 10.2 {leaded) gunmetal "
523 2.4 88,32 24.9 leaded brongze pin
531 4.4 17.0 49.2 bronze tweezers
54~9 Cu. Au. Pb gilver finger ring
591 2.6 52.2 17.5 Ag leaded bronze small long brooc
61,15 X 11.7 16,7 bronze sivip bent Irbo rin
61=19 2.7 19.4 10.4 bronze sheet giris
672 0.7 15.3 17.7 bronze tinning annular brooch
676 X 7.4 12.6 bronze binding strip
SF5 1.9 22.9 6.1 AZ {1leaded) low tin bronze gamcer brooch




Notes to tables-

(1) The ratios given are

Zn X4 x 10
Cu K’g

Zn ratio

[

Sn ratio = 8Sn Ky x1000

Cu K,
Pb ratio = Pb L« x1000
Cu K
(2) 17 = signal uncertain
X = not detectable
(3) 2n = zinc, Pb = lead, Sn = tin,
Ag = silver, Au = gold, Hg = mercury

(4) Object numbersi-

26~4 A = tweezers B = wire loop
353 A = buekle loop B = buckle plate
44~44 A = loop B = scoop € = pin
484 A = buckle loop B = buckle plate

48<112 A = needlecase B = loop
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