29 % 1
2017 4£ 2

SRS 2 R
SCIENCES OF CONSERVATION AND ARCHAEOLOGY

Vol.29,No. 1
Feb,2017

XE4HS 1005 - 1538(2017)01 —0051 —06

& E T IR L5 35 58 5 1R 28 SU I B 55

WO xEe K B EWA
(1. dbmt R dy Scifi2zpe bt 1008715 2. AET Y, ILARR)E  277100)

FEE . ZLAR PSR I A BRI T A 2R B AR, £ SO ) SR R R A ) B S T A B S, {HL2T
R BB T A 45 ) A BORAT A 1R 22 DU o TSR o I, G L A X BB AR, e R T &
JE TR 210 B4 77 A SUU B PR IE o 2SS4 5 4 B S A AR BE SR AN AR S5 BE SR B, 15 4% B 55 B J
T A PR 1 45 R AT S 11 AL R RV 20 1 P TR S 5 iy 5 5 0 A 0 T 20 ) 4 0 8 U ) 4
R SO e DE B IR R TR, 1 5 18 55 80 R 3 9 £ 0 S T 1 A 3 BT 80 A JE o I A3 5 s B
TR S WETE R A £ S A e 00 T S R T SR AR RIS

ES G AR Tl P R
RESES: K876.4  XEAFRIARG: A

0 31 F

2009 4F5 A AETH AR BEAT—H 3T T e T
AR A 2 R R T — g (M) B
IR, B0y SCH R, e T — AR (M2) E B I+, 28
FERCE A, PR S ZE £ T RSO W SE
AT R AR [], DA 25 0 B8 SCH BT, A A8 2 O R 2 5
TG FEEE SRR BRI . A6 ) 75 i A%
HA T PRLLSR T A A, B0 2 PREL2 PRI 2 1
BT X7 MRS o, AT M S B
T LRSS T B A G R BN Bt D L1 1
i T AP U T BRI,

ZLA B T B A 2 WL T AR AR P A e T
AU fl s A BRI i — 2R 45, B T & [y
R e R T A B R AKOP o fELIR: 75 5 20 4
e T AV EEOR, R R B A IC e, T
H e AR 2140 B 7 i e AR A R, AR G IF T AT E
WD LU R A T2 BOR— BRI 27
B I SCTE DL, LU 4 2 3 i T X M e ) O 2104 2
Vi o 7 T R R T A AR AR L TR ke AR
P23 2 1o % 5 2 B S 0 1 4 A 5 1Y
WFFEe T REA S 5 AR, O 4% Hh 20 e 7
A ORI TR B R R RS AR AR T2
TEXT [ 03 57 ) EB e 2L 50 AL S0 00 3 i o, 2 AR ok
— R T TR AR SO R T R

CL AR B R A4S O R ERARAT A VR 22 R R

Wik H #.2016 —06 — 025 f& [ H 4] .2016 — 10 — 17

THRFERGE, RS L A 7 PRZLAR i 7 4 4 5
[ iy 5 vy M — 5 2 1 b A £ B 4 7 A 45 Y 01
TYURHE R R AR B B B
AL, (HERAT S LLAR 5 T 20, 5 ke TR 2 L5
BT . LU SO A B BE R LA, A7 AR BE TR
FRAFREE PRI, APFFEE S T 2RE T B
WS, Iz T X O LB A 21 S0 5 95 i 2
PRSI PO A R FDUAN 204 S i 5 75 B L4
B85 T R BE , AT 21 ER 20 e B, D £ 40
T A A 1) T2 PR ST SR AR R FIE S

1 58 B A5 RE 2 2140 $5 B A i

TRAEAS L O L4 56 T R by, 5 0 B A
JRLLREU R A8 AT 4 18, M1 A M2 2% b — %) 3
AL, M1 (M1 5) 5[ (M1:38) , M2 Hr iy £
(M2:22) Filf (M2:20) o FLHEEUEE AT LA AR 4
AR H1BE ST I 1) 67 BT A R Bl aUfiE &5 7
B, T LR SO R A ) T R SR ™ R 2
DU C 2 A BB T, S0 A R JE UL Y BT S B R
A LU B 5 g B 45 BE PRI £1 0 H5 HE S0 5 4 B
B AT 1 42 0 R 204 80 Y R M1 s
PP
1.1 FEOE#EEHR

M2 A g — x4 (M2: 22) A (M2:20) 1y
CTA S e B AR RE IR, SO 5 i B R TP R
BEBETT AL, DASE (M2:22) S 3e W an - i (M2

EHEFA W W(1971—) 1, BRI, AFFE 07 16 A S Y E — mail: hugang@ pku. edu. en



52 SR S5 E AR

5529 %

22) J— P =SEEEIE LI, BEJR 0 2. 6mm, 15
A J S R LT AR 2 T A0, IR M B R AT B 22 1 8, J]

[

‘t'
G

isE LA B SR S (P 1) o E(M2:22) Y £L 4
S5 2 A0 BEJREAR[R] o

Bl #(M2:22) MR
Fig.1 Photo of bronze Pan(M2:22)

2 gk (M2: 22) £ 4 S0 It 9% b 1) R R, T
DA B4 (M2: 22) [ 21480 S0 5 4 v BE JREAR W], 4%
(M2:22) JE 0 (14 22 T8 2180 SU i S T B V5 5, 30K 75
B B AR T VSO B

I X SERUAR oM, BIE R BN T A (M2:22)
CUAR SRRSO REAE (] 3) o T LU RER 3, 4 (M2

o =

e

2 $E(M2:22) 2T H0 SCi v b BE
Fig.2 Photo of copper pattern fracture in bronze Pan(M2:22)
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Fig.3 X —ray image of bronze Pan(M2:22)
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Fig.6 Copper pattern fixing mode of bronze Pan(M1:5) and bronze Yi( M1:38)
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Fig.8 Groove of copper pattern after corroded
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Fig.11 X —ray image of copper pattern of bronze Gui( M1:44)
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Fig.12 X —ray image of metal gasket below copper pattern of bronze Zhou (M2:21)
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Casting characteristics of copper inlaid bronze unearthed from
Xulou Village in Zaozhuang

HU Gang', LIU Bai —ge', ZHANG Xia', WANG Li — hua’

(1. School of Archaeology and Museology, Peking University, Betjing 100871, China; 2. Zaozhuang Museum, Zaozhuang 277101, China)

Abstract: Copper inlaid bronzes were outstanding representatives of bronze art in the Spring and Autumn Period of
China. The casting characteristics of the copper ornamentation can reflect the casting technology. Using visual ob-
servation and X —ray imaging of the processing details, the casting characteristics of the copper — cast — in — bronzes
unearthed from Xulou Village in Zaozhuang City have been investigated. Two types of copper ornamentations have
been found. The first type has uniform thickness to vessel body, and second type has non — uniform thickness to
vessel body. The uniform thickness copper ornamentations were fixed to the vessel body in two ways; as flat con-
nection and grooved connection. The non — uniform thickness copper ornamentations were about half thickness to
vessel body, and were also fixed to vessel body in two ways. In the first method, the copper ornamentations fixed to
mold core using a copper nail. In the second case, the copper ornamentations were held in the mold using a bronze
spacer. After casting, the copper ornamentations were fixed in the bronze body.

Key words: Bronze; Copper inlaid; X —ray image

(mEHE # #)



