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Aleshkevich Ya

THE CEREMONY OF BURIAL HUNGARIAN FEOPLES WITH HORSE
{for example materinls of Choma burlal pluce)

Sumemary

The early medieval entombments with a horse are related to a spcilic group of
entombments which were left by nomadic and seminonnadic peoplis. The fendomcy
o use a horse in the cercmony of entombment was mbherent to the Hungarian.
namacs,

The ceremany of ceremany may b traced taking the sepuilchral complex in the
villnge of Cloma (Berehovo distrige, Transcarpathian region as s example. The ex-
plaration of an ancient burial place, Especinlly during n period of 1993:[997, gave a
lat of archealogicnl material. The study of which bears witness to certnin Humgarian
traditions of the ceremony of entombment which lasts somse cinlurics withou sy
nolable changes. The given article the charcteristics of the ceremoty of entombment
taking several entombments as an example.

The study of Chomu sepulchar complex {which dates hack to the end of [X -
beginning of the X centurics) is being contimied,

—-“——-—

Eubomir Mihok, Alena Pribubovit, Darina Bialekovi
METALLOGRAPHIC ANALYSIS OF [RON SWORD FROM ZAVADA

The sword, submitied 1o metallogmphic analysis, was found m grave no, 23 at
burying ground in Zivads, west Slovakia. Tt was a part of 30 w0 40 years old warrior
graves inventory (Bialekova D, 1975, Bialekovd D., 1982). By typology the swoed is
classed in Petersen type X or by next classifications 1o Ruttkay growp VT (Runkey
A, 1976) or Geibig group 12, variont [ (Geibig A_, 1991},

The parameters of the sword are as follows:

= fjotal bemgrli: 93 cm

= lemgth of blades 80 cm

# widih of blade near the gross-guard: 7 cm
s widih of blade near the tip: 4 cm

= lengify of hili- 9 cm

® bength of cross-guand: 16 cm

® basis of pommel: 5,5 cm

® height of peanmel: 3 cm

= weight of sword: 1430 2.

Sword's blade with bleod grovves in both sides was inserted in woodden
sheat, its remnants were found an the blade surfice. Together with  the sword belt
buckles were also found . In central Danube Slavs lerritory these buckles ane daled
mostly to Blalnsce-MikulSice horizont {kast decade of the Sth cemury to the first third
of the 9th century A1) Based on vertical stratigraphy the grave no.23 from Zivada
should be dated to the first half of the $th century. From this fact follvwed annbyed
swiard was made no lnter than in second third of the ®th century AT, It is at least
beal ' ool centiry earlier than the swends of this type are dated (Geibig A, 1991},

Accumulafion of X-ype swords on the territory of Slovakia and Wit
dukedoms and [ater on the territory of Great Morava Empire, mainly in Mikulgice
and Pohansko near Bioclav (Foulik )., 1967, Klanica Z., 1983, Vignatiovi 1., 1593)
and also on some other sites (Hruby V., 1955; Dossil B., 1966; Meéfinsky 7, Unger 1.

|95y Fed to prosupposition that at least a part of these swosds wis made n ocal
smithy workshops. The faol followed from embarge imposed on wespons export to
Slavs and Avars by Charlemagne (Bialekova D, 1975, Dostal B, 19660 Poulik 1.
1957} Find of pommel from X-type sword m smithy workshop of  Mikulgice
frtified setthement would confirm this oppinion (Klima B., 1%3), Concerning to
export of Frank weapons to Slay lerritory a supposition was made that only bades
ware exported and hilts and  pommels were produced by Incal smiths (Arbam H,,
I%37), As described below, this supposition was not. confirmed by analysis of sword
from Zdvadn,

The aim of the metallogruphic analysis was Lo find ot the method of swond
production, Te o this, four samples were taken, Fig L. As can be seen from the
Figare, three parts of the sword were sampled: blade, pormimel and cross-pusnd. The
samiples were mken with the belp of diamond saw. Metallographic surfaces were



prepared after mounting o meuntiog of samples  resin by normal way: grinding
ard polizhing. Melallographic surfaces were observed umwber metallographic lighs
mibcrosepe in ctched and non-eiched atates. 3% nital was used as esching agent,
After observing the samples under micrescope chemical composition was annkysed
by spectrographic methind.

Resuliz of metollogruphic analyses

hletallographic analvsis of sample A, taken from the croas-guard, 15 in Fig.2.
In the top lefi comner of the Figure there is a0 schematic representation of analyzed
surface. By numbers ai the sketch are indicaied structures depicted on photographs
in the Figure. A& great amount of fmace slag inclusions. was found in the snmple
Such inclusion, partly deformed by hammering, 8 in photo in top right cormer of the
Figure, The inclusion is typical by wiistite and silicate struciural components,

Places of welding were clearly observed on surface in non-ciched state. Ona
weld was indicated by corroded erack {1, the second ane by light grey band in metal
{2} In crack cavity particles of fumacs slag were frequently ohserved (30

Faching the sample by nital revealed only non-carbarizes or mildly carburized
structures, Mozt part of e surface conpined coarse grained ferritic strocture (4).
Mot very large places under wild indicated by light grey band, had fine gmined
mildly enrhurized fermitic-peaslide siruciure. Boundary between coarse grined and
fine groined structuns, formed by weld, = in Photo (5}, fine grained ferritic-peartitic
structuse is in Photo (6]

Metallographic analysis of somple B, taken from the pommel, 12 i Figd.
Schematic representation of annbyzed surface and distnbution of stractures, depicted
in photegraphs in the Figure, is in top left comer. On the right side of this schematic
representation there are two photographs of non-metnllic inclusions nhserved in
analyzed sample, Besides inclusions of fumace slag nfse inclusions of ferrous silicete
ware ohserved. These inclusions originated from silica sand used by blncksmiths 1o
dissolve oxidie scabe formed on surface of heated iron materinlz Silica reactied with
tren oxides and formed ferrous silicate, that was Jiquid in temperatures oeed by
Blacksmiths for welding and forming,

Three different stractures were observed on metallographic sorface of the
samphe afier etehing, In relnfive nomrow band on top of analyzed serface fine granved
ferritie-pearlitic struciure was found, Such structure is depacted an photo (1), decail of
this structure i3 in photo (2} Most of analyeed surface cunsisted of not-cacburized
medinme-siee grained ferritic from (3). Spots of mildly carburized fermitic-pearlitic
structines were also obierved in this part of the surfnce (2) In the bottom part of
analyzed surface carburized siructures were found. Bloundary of non-carburized
cenre pril carburized botom wae formed by broken bond of sificale inclusions,
possibly indicating the place of weld (3). Highly carburized pearlitic structure with
I pondend of ferrlbe 35 i photograph (6

Metnllographic analysis of sanple C, tken from the sword's blade, is i Fig.d,
The sample was tvpical by high conmtent of smithy silicate inchusions, that are
depicted on the right side of schematic representation of structueres distribation on
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s suirface. The inclusions proved inteosive hanumering of bron-semiprodiscts
;:iﬁg; thelr assembly to final shape of sword and the use of mﬂh} welding. The
blade in analyzed place was made by w1:1n.linguft'.-_m- har-like semiproducts. Place of
welding was indicated by crack, depicted in Log ngpt phumgmh- {'hw of the I:nrs
that dign'l cover the swords edge, was made of iron with fine grmnn:n:l ﬁ:rpur.v
pearfitic structures. Carbon content in these structures slightly waried, as iz depicted
i tographs taken from places 1 and 2.

e l:'lhluThi: scomd bar, I!Ladp formied alao the edge, had fine grained ferritic-pearlitic
structure in places near the weld. Towards the edpe earhoa content increased bo
mostly pearlitic structures. Such distribwtion of structures is depieted in phn_mgralplu
taken from place 3. Edge and surface around edge were qu:r_u:hud. Chuenching lire
pointing the position of sword during gquenching was slant, is shown in sketch of
analvzed srface in lop left comer of the Figure, The fact that not all bEIIi: was
quenched, was proved also by ocournence of troustitic sljmtum I:_'l}. rlu:ulm_lg Eu!1:
fowier grodient of cooling. Martensitlc strugture, result of quenching, is depicted in
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pmﬁpuzlin;uﬂun analysis of sample D, wken rom gnnn!‘-.i blsde, is n F]g,ﬁ.
Also in this sample & high conteat of smithy silicate inclusions m-cmtd. a5 depicted
i phategraph on fop rght side of the Figure. Besides then also m:lutmalm of Tumnce
slap were observed. In the osnine wf swords Il'l.".'lﬁ.'i-—ﬁ-l:ﬂl'iﬂl:l ﬂﬂ[!-:ﬂ-l.‘h-l‘ﬂ'ﬂ:d oF Inw-_
carburized ferritic-pearlitic structures were foumd. Also in this place _waidlng_i_li
cward from bwe iron bars was recognized. One of them had coarse raimed ferritic
structure (17, the second ene had medium sized l’miti:;-pum:llhl: structare 2
Towards the edge carbon content Increased with resubting ptuﬂihrhﬂr!'itlc strictures
{3). The blade itself and places around it were quenched, that resulted in martensistic
and troostitic struchires, photographs 4, 5 and 6.

Resulis of spectrographic analysis

Results of spectrogruphic anabysis are mn Table L The pmalysis has gualitative
claarpcter. The elements are divided into three groups:
~ as major elements: those in concentration ranze of | to W0 m'xfu:
- a3 minor elements; those in gomoentration mnge of 001 1 wiks,
_ as trace elements: those in concentration rangs of 00001 to 0,01 wite.

Discussion of resuls

From metallographic analyses results follow igenius and mphm_tu:md
hiacksmiths method of sword production. Cross-guard was made uf:!f_m mgterial that
wird T ialy processed. 18 had non-carburized low carbon fervith struchure, a3
mosl |mﬁﬂr;md tron maderials, products of smeling in small mdummlfumm hind.
Such material had sefl, and tough mechanic properties and For production of cross-

guard was suitable,

Pommel was made from similar material, bl it wees carlnrized o mﬂ'_ac:c af
both shorer sides. Soft non-carburized lron was alan soitable for production of
pommel, bud the aim of pammel's surface carburization was uncicar,
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Az eapected, the mosi elabarnced part of the seord was blade. From
metaflographic analyses followed the method of blade productioad, also depicted in
Fig.&, Rough shape of blade wus siads by welding of twe tron semiprodicts in form
of hars, Both bars had very similar non-carburieed and jn places mildly carburized
structures, Girain size of the structure was inflsenced by intensity of hammering prioe
ter anad during welding. Afler welding both edpges were prepared by hammering. Then
the iron materal on edges and places around edges was processed by carburizntion
Fallowed by quenching,

Excellent properties of the blade resulted from ahove described method of
treatment. Soft territic and ferritic-penrditic fran materll in the sword's core gave the
sword ugh properties. Ry carburizing and quenching very hard material on sword's
edges was prepared. The sword was double-edged,

From spectrogriphic smalysis followed very similar composition of all
analyzed samples, oaly small differences were Tound, 1t is highly prohabbe all fron
semiproducts came from the same smelting workshop using iron ove from one
source. The fact no other elements besides iron reduced info metal ared the: characier
of slag inclusions present in metsl proved fron material used for sword production
was smelted in primary small reduction fumace.

Conclusions

The contribution presents results of metallographic annlysis of iron swiend
from Slov settlement in Févada. The resilts are as fiallovnss:
1. The anukysis showed sophisticated prodycticn techno used by Macksmiths
production of iron sword. - i g
L. The smiths pmuh:'md the cross-guard a probably the hilt of the sword from sofi and
teigh non-carburived iron material. The teeagh trom material was fally suitable for
production of these parts of the sword,
3. The pommel was casburized on the surface. The purpose of pommel”
carburizaton is unchear, ¢ ; ’
4. The hb_ad: nd' the sword was made by welding of two non-corburized or mildly
carburized iron bars. After welding the edges were made by hammering,
5. Alter préparing the final shape of the blade the edges were hardened by
carburization and g i
- Analyzed sword was double-cdged.
. f‘n]huing ilse resylts of spectrographic amaly=is, nll parts of the sword wers meaide
i bhe same site and from the same iron semiprodncs,
8. Sword from Favads was of domestic production made in the first half of the 9 i
century AL
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Tube
Results of spectropraphic analvxis

Cu, M, M, O T, Mg 860 PbSnAg
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Cuu,Mn,Ni,Co, T g7 5i, Cr
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Mirrow Jleabosep, Mpodvonn Andan, Bancxosn Japm
METAIONPASHYECKM AHAJIT BEJNEIHOM MEYA W2 ZABAJIL

Pemoe

B pafeore NpeIcTaRioHbl CEERYMRINNG PeayTETATA ANAININ BWENEIHOND Mesa
X B 1.3 90 CARBERCKOTO NOCEHGHAN 1 Janape:
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1. Anamises veTIpoRneEs CoMUETRIIMPORSUHIL TEXHONOMHE IO HNS
MEAL,

2, Evaneiigd ETOTERNHALAN (EPEEPSCTRE, 0, NOMOEHD, H FEOATE Meta i
MAMKOCG  HEHBYTISPOENNNrS MOTANTE. CocTan melesa oo0TBCTCTRIEEN
TpefimaiiiM IBTOTORIERIE TTHA 9HCTEl Men;

1, Hafonsamsss pyeosta S nayraepomei. Llens era nay i pra eaiiinmg
Bedcna;

& Jleagwe meun WECOTORTEHO MYyTEM CHAPEH JEVN HCHYTICpOReHHR R
CPEAHERIYIEpOREHHEY N0noc MeTanai [Toce CEAPKR TeXiAe Mei TR
[P B,

5. Kpas WIWHER, NOCE TDHIAHNE MEwy okomamensnol opsm, Grme nayr-
AEPOHEE MYTEM nonoEHETeARHON EOEEHR;

1, ABLITHSHpYCSE Mey — GOoma0C TR,

7. Pery ARTATE COEKTPOTRafrSckors SHRATHE THYITHEPA T BRIIGCAERANH-
WL NEIBO/TE B OTHHDEHNE SETepHARE i Neprosmiiehod dope mesi;

%, Mey g 30536 MECTHOTD TRIHSBOSETES 0 ORI WIrOTORIEE B DEPROE TK-
noempe DX n.

Fig. 1. Schematic representation of sumple taking.
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Fig.2. Metallographic nnalysis of sample A, taken from pommel,
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Fig.3. Metallographic analysis of sample B, taken from cross-guard,
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Fig.4. Metallographic anadysis of sample C, taken from blade.,
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Fig 6. Schematic representation of blade production method,
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