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Summary 

X-radiography of an iron fitting, possibly a 
hinge-plate fragment, revealed a complex pattern-welded 
structure. Stereo-X-radiography suggested a double 
construction of at least five composite rods welded 
side by side. Metallography confirmed the double 
patterned construction and also revealed a central 
core. 
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X-RADIOGRAPHIC AND KlTALLOGRAPHIC IXAMINATION OF AN ANGLO-SAXON 
PATTERN-VILDID FITTING FROM ABBOTS WORTHY, HAMPSHIRI (1983) 

Introduction 

Excavations at Abbots Worthy, Itchen Valley, (SU 5044 3266), 

a Saxon occupation site, produced a small quantity of k. One 

item (M3.83/W79 F.7345/7378 SF379) was an iron fitting with three iron 

nat Iblya hinge (Fig. 1), The fitting 

was well-preserved but incomplete. The sur of the fitting and 

nai were covered with a substant layer of red iron corrosion 

products, identif as Ite, above a layer of magnetite and the 

metal core. No suggestion of the structural composition was v Ible on 

the surfaces the fitting. 

X-r ography that the fi Ing was lded, with 

elements orientated longitudinally to the axis of the fitting. stereo-

X-radiography partially resolved the separating the imageI 

into a double ion of compos! stra and compos 

twisted rods. Lengths of both straight elements and twisted elements 

were sides of the double construction, with straight 

elements oppos twisted elements on second side. five, 

and ibly six, composite elements were visible along the central 

axis of the f ing but no ucture was visible the edges of the 

broadest part. The small size of the f1 ing and distortion by the 

crudely formed nail holes make the precise number of elements uncertain. 

Plate 2 one side the double ion to consist of a 

central element of straight rods at the top (above the nai ) between 

two paIrs of alternately twisted elements (which form a chevron pattern 

on both sides of e). nails (more ible 

P iI, the element is and lays between ight 

composite rods. The pattern reversed on the second side of the 

construction. The ible sixth element 1s just visible as an untwisted 

composite rod above the right nail in Plate 1. 

A sample for metallographic examination was taken to invest the 

construction the ity differences visible on the X-radiographs. 
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Methods of metalloqlaphic examination 

A se was mid-way along the flttl 2mm into the 
metal. The section was mounted and ished to l~m fineness in the 

normal manner and examined in the unetched and etched (1\ nital) 

conditions at magnif ions up to XSOO. Hardness values are averaged 

Vickers pyramidal hardness readings (HV) obtained using a 500g indenter 

load. 

Results of the metallograph examination 

Etching revealed a straight central ferri core between alternate and 

d lly orientated bands of rite and broader zones of carburized 

iron ( . 3, 3). The carburi zones were of low carbon content, 

~. O.l\C, and consi of ferrite lite (Plate 4). Grains were 

equ , slightly in the ite regions (ASTM 4) compared with 

the carburized regions (ASTM 5). Quali ive est tion by 

scanning electron microscopy with energy-dispersive X-ray analysis 

phosphorus in the ite regions whereas none was detected in 

the carburized regions. S inclusions (Fig. 2) were single-phased 

duplex and these were more abundant, larger angu within the 

rite core. ingers were well-broken ali corresponded 

with the banding visible upon etching. Hardness of the central rite 

core was 112 HV, ferrite band 117 HV, carburized zone 103 HV. 

Discussion 

Metallographic exami ion confirmed the double construction suggested 

by lographs and also a I ferri core which 

not been on the X-radiographs. The adjacent ferri bands and 

carburized zones visible at the edges of the metallographic section 

(upper sides of the fitti ) correspond the individual 

strips of the composite rods of the pattern-welding, with the central 

ferrite core interposed between the double pattern construction. Judging 

from the or ions visible on the lon, the upper row of ferrite 

bands carburized zones in Fig. 3 and Plate 3 probably corresponds to 

part of a composite element of the lding 

lower row obably corresponds part of a ight compos element. 

The presence of the haematlte corrosion products on the fitting suggests 

that it had been heated in an oxid ing atmosphere after breakage and 
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discard. ing could for the low hardnesses which were 

recorded and the equlaxed form of the grains. 
The fitting was presumably devised om a dlscarded pattern-

we fitting been roughly devi it seems 

unlikely that the original pattern-welding of the had been 

altered other than reduction in thickness. Perhaps a blade fragment 

was simply and forged to thinness, to 

shape, and pierced to form nail holes. The plain structureless areas 

at the edges the broadest part of the fitting may be the remains of 

the cutting the original blade. 

The metallurgical composition of the Abbots Worthy f ing is 

consistent with Anglo-Saxon pattern-we blades. A nation of 

phosphor ferritic e and ized e typical 

pattern-welded blades and is considered to be responsible for the 

visual effects in a finished blade (Tylecote and lmour 1986, 251). 

The density dif visi on X-radiographs of lded 

are due primarily to differential corrosion during burial 

(Tylecote and Gilmour 1986, 251), although other factors such as 

var volume ion and al of s stri may 

contributed to effect 1n the Abbots Worthy fitti 

The pattern-welding in Anglo-Saxon weapon blades usually consists 

of two to four composite rods welded side by side, somet of double 

construction (Anstee and Biek 61, Table 1; Tylecote and Gilmour 1986, 

Part 2 , Fig. 103). Ager and lmour (1988, 22) suggest that weapons 

formed ing more than four composite s by s are 

extremely uncommon in Britain, a sword from Lovedon Hill Ing the 

only known example of five elements and a sword Ack Wold bei 

the only known example of six elements. They further suggest that a 

central core is known only in double constructions where three or less 

compos were we side side, although B 
(1961, Table 1), basing their on iography, record 

examples where a core was present when four elements were welded side 

by side. Much evidence of pattern-welded constructions, such as the 

lam Wold sword, has derived from X-radiography alone: the 

presence of the ferrite core within the Abbots Worthy f ing was 

realised only by metal . The Abbots Worthy fitting 

have been devised from a more complex structural type of pattern-welding 

than has yet been recognised in an Anglo-Saxon blade. 
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FIGURE I. Abbots Wor i itt i"9 SF37'j 
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FIGURE 2. Diagram of section 
showing slag distribution. 130 
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FIGURE 3. Diagram of section showing 
composition and hardness (HY). 130 
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PLATE 1. Stereo paIr of X-radlooraohs.•
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PLATE 2. Stereo paIr of X-radiooraohs. 
show the pattern-welded structure in the•••• 

The exoosure ~a: increased to 

thic~er oarts Of the "lttina. 
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PLATE 3. Pnotollicrograph of s"ction. X30 
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PLATE 4. Detail of a carburlzed r"gion. X150 
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