DOT:10. 16334/ j. cnki. cn31-1652/k. 2008. s1. 023

5520 BT
2008 4 12 J1

XS R
SCIENCES OF CONSERVATION AND ARCHAEOLOGY

Vol. 20, supplement
Dec,2008

3 E 448 11005 - 1538(2008 ) 11 - 0053 - 04

AREBHEHFRIZHR

BEHE, TRA B #,8EK
(B9 h i, 11 200003 )

BE: B%IAENAIRE R ZIEMRAR DU 8T 65 4 2R, RO AR I % A R B b S i i B
M —F ERFRITE, MEBFRERIAGEYIET T RS, B kAR Z RS RH A, KRR A
A LB, A X SEIOOEEEOT 9 AU R BRSBTS TR AR, &
SRR B SRR T BERED 4% ~6% Z I8, B KB —A BE KR, Y EFEE TR E
I BT & TR DR h b REBUF R — B A S 1 7E 6% ~ 12% DXIRI N o X R0AR (85 A AR 20 B U ARIE
TRRFE A —E WA AT AL, H ST MR B, B R B iR 6 B B R HIA R, R0 T
BEE TN R YIHA TR, WARRERN M EARZEHER AR R R ERRE SR04 MR
ARES &R BRI, B A AR L T R B — At PO AR K. BREGRESIRIER
Fori R M A, EFE IR R T B SRR B A £ RS BN AR RIGIR . 5P A % 5
Wt B L2 P WSS AT L, Bk B R R A PR R PIBR i A 7 IR, R — R G AR T B

X8R U BE R E ¥ BER LY
hESHEE. K875.6  XEAARIEM: A

0 gl &

B RS R TG R B L 2R, ¥ R
B AR, HBEWE, SN EHE TR N &, I A5
OARIEBEE N TEASBW, — K slaE R 2 8 1
ZRAMERTN—MEER T, TERRIRERR.E
FERT IR R T i PR B0, U AR I 2 B
BRBIRIL R L L AT —Fp EEHEI L,

BFEA RIS AR, B, — W
AR, B —H R R, PRSI W
BRI, EHE—FPHE, REBANINE,
FE A 5 E AR, BT L, & %M R
(R — TRV RT 4 R o — 1 B B Y I 759, 2 5 4 T8
VOB AN B TR s () X PR U - YR8 6L TR HE DT 3
B, KRNI SRR ES BRI P R T
AT [l B R TR IE R BT, B A i R
FE A R E SRR, IR — 98 & AR R 1 B b
ARG, {3 I R 6 AT B — T M
AT ARG, R, E Bk ROR L
TR EX RN BHLE LT L REHEE

WS 11 22008 - 10 - 20

B i1 < R 1R SCHIRL ¢ B AR WFFT ERA% (2003018)

OURE S48 — RS IE 5 A B i,
TR T TP X R, A B S5 e LT 1 19 o 1 A
73— RUEYE M LA FF LA B I ke >k 5 T 4
—HERIE, X BE, AT LAY 29— 2 138 R A
&), LA SR BRI AR AA . BT LA, XU
TAEHA LT T —4, mAtEnN A&
P R X R DUV, 3% B &5 BRAE 240t 45 3]
THPERE,

1974 4E{A[ g R B HE T 57 4 AR DL 1 B 500 %
ESHNEPRI, Hrh 300 ZEHA L FEA
FHEEDHS , AFRNREHFEAR L T EFTH
OB R MR T &85 L2 BT, SCk[ 1 ]
BT ST, M BT TR
LEAMr. B tonfe “ FEEm M T 2R
— U B R IR R BB X B A R
ML HEAT TIHE, Hod B AR AL
s 4 B AT MM 4B BT RIS 2 B i W
6 SRR . SCRETRRIO &R B ) A
A SREEE" . XETIEIT T B%%
SR T St

TEX Bk L LB AERI b, 1 RS 4

YEH TN - BERERE(1965—) , 2, I IEPlAs SO R B L & T B0 s 9T DL E — mail ; haipinglian@ hotmail. com



54 RIS H AR

$20 %

EREH T2 B S R B Y BT 7 kS
i LT BB RRATEDU I A R R X SOt
ICE YO B BRI AT T 0T, L T2 )8
TG & P R85 1 X B ek o i AR A B
B, 500 T B AR T T 94005, 5K AE
PG F-B EAR =B e h R R AR

I DUCEHEF RSN

DU L S B A S T 3 AR 3R« i
SRHEEENRL, RELR, BHE, BHLEE
gmreE. HhARRZNZEBRHES, HikE
TEREE N 1 B

1.1 HEERHEEMNME

i R 9 4 A Pl 9154 o P R A S
2,3 MR T 2 ) 4 T 75 2 AR A DU L
PERARSR I+ FASCHITE, 2 12 B2 2% B ST, 35 3%
L WE 13 IS A A+ TRRTE P B
PR i 0 DU 5 e, R 201 g g
AR H R Ry 2 R AR R, o
A THT O PE 4 VS & T RE Y THUHE, 58 1 i 7 < R o
aBERML, B— R0, RRE N, LiEEY
TEORE PR R AT RHEE (K 3) , BKRHE
FEDEREIE b A 588, 7T DU EAEIE & R
SNHET L.

B PR L R R A M
L it £ 20 RSt 3. AETEUhE+

Fig.1 Clay molds for casting metal models for making stack ~ casting clay molds

1. One unearthed from the north suburb of Xi'an; 2. One unearthed from the mint site in the Haohan temple of Xi’an,Shaanxi province;

3. One unearthed from the mint site in the Haohan temple of X1’an,Shaanxi province
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Fig.2 Clay molds for casting metal models for making stack — casting clay molds

1. One (HX002)unearthed from the mint site of Hu county,Shaanxi province; 2. One (292)unearthed from the mint site of Hu county,

Shaanxi province; 3. One unearthed from the mint site in the Haohan temple of Xi'an,Shaanxi province
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Fig.3 A metal model for making stack - casting clay molds,
Shanghai Museum
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Table 1 A list of metal models of Huo Quan coins for making
stack — casting clay molds in the book Coin Molds in the Xin Dynasty
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Fig.4 Metal models for making stack — casting clay molds

1. One of Yu Jia Bang Liang coins from the book Xiao Jiao Jin Ge Jin Wen,Vol. 14; 2. One of Yu Jia Bang Liang coins from the book Fu Zhai Ji
Jin Lu;3. One of 8i Zhu Bang Liang coins from the book Xiao Jiao Jin Ge Jin Wen, Vol. 14; 4. One of 81 Zhu Bang Liang coins from the hook
Xiao Jiao Jin Ge Jin Wen, Vol. 14
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Fig.5 Metal models of Huo Quan coins for making stack — casting clay molds
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Fig.6 A unit of stack — casting clay molds unearthed from

the Guojia village ,the north suburb of Xi’an,Shaanxi province
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Fig.7 Sets and units of stack - casting clay molds unearthed from the Sanjiu village ,the north suburb of Xi’an,Shaanxi province
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Fig.8 A metal remain of pouring system for stack — casting of

Bangliang coins. Shanghai Museum
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Fig.9 The objects of the stack — casting for casting metal coins

1. Making a mode ; Copying two clay molds from the model; 2. Casling a metal model; 3. Making a piece clay mold from the metal model;

4. Assembling the clay molds; 5. Casting metal coins
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Fig.10 The copper,tin and lead content distribution diagram

of the metal models for making stack — casting clay molds
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Table 2 The composition of metal models for making stack - casting clay molds by using XRF (%)

B 5 Cu Sn Pb In Fe Ni Sh

70961 83.06 4.41 11.68 0.04 0.14 0.11 0.57
70962 86.49 5.2 7.4 0.04 0.17 0.12 0.59
70963 83.19 5.15 10.58 0.004 0.36 0.11 0.62
70964 89.11 4.29 5.82 0.01 0.17 0.11 0.49
70965 82.09 5.11 11.98 0.01 0.2 0.07 0.54
70966 86.24 4.93 7.8 0.02 0.4 0.11 0.5
70974 85.96 5.51 7.54 0.07 0.11 0.1 0.71
FHME 85.16 4.94 8.97 0.03 0.22 0.10 0.57
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Fig.11 A metal model of Da Quan Wu Shi coins for making

stack — casting clay molds. Shanghai Museum
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Fig.12 The stack - casting simulated experiment process for casting metal coins
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Study on the stack — casting techniques for casting coins of the Han Dynasty in China

LIAN Hai — ping, DING Zhong — ming,ZHOU Xiang, XU Hui - kang
(Shanghai Museum ,Shanghai 200003 , China )

Abstract; The stack — casting was used for casting the Banliang coins of the early Western Han Dynasty (206B. C. -
A.D.8)and the bronze coins of the Xin Empire ( A. D.9 —23)and the Eastern Han Dynasty (A. D.23 —220). It

was a main technique for casting bronze coins from the Eastern Han to the time that the sand — mold casting was

used. Some Banliang coins of the early Western Han Dynasty and Sizhubanliang coins of the middle Western Han

Dynasty were also cast by the stack — casting. But Wuzhu coins were not found to be cast by the stack — casting tech-

nique from the middle to late Western Han. The stack - casting were re — used in the early Xin Empire,the metal
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mold casting was still used in the mints at the same time. It became a main technique in the mints from the late Xin
Empire to the Eastern Han Dynasty.

The excavations related to the stack — casting for coins could be separated into four groups according to the
casting process. There were the clay molds for metal models, the metal models for clay molds, the clay molds for
bronze coins and the metal remain of pouring system. Most of them are the metal models and stack — casting clay
molds. The stack — casting steps in Han Dynasty were as follows. First,a two — part clay mold was made in order to
cast a metal model. Second ,a metal model was cast. Third, lots of pieces clay molds were made from the metal mod-
el. Each two — part clay mold was a set and about twenties sets were a unit with one pour. After the molds were
baked ,the molten bronze was poured into the mold’s cavity to form bronze coins.

Nine metal models of the Xin Empire were analyzed by the X — ray fluorescence instrument. The resulis show
that copper,tin and lead are the main elements. The tin contents concentrate between 4% —6% . It indicated that the
central government controlled the metal model casting. The lead contents change from 6% to 12% . It could insure
clear inscriptions and outline of a bronze model. This kind of alloy composition could keep a model with a certain
strength , hardness ,and wear resistance.

After some simulated experiment ,the production efficiency of stack — casting was much lower than the metal —
mold casting was found. This was why the stack — casting was used in the early Western Han Dynasty by the central
government and states,but not in the middle and late Western Han Dynasty. In the middle and late Western Han
Dynasty ,only the central government could cast coins,the whole country need large quantities of numbers of coins.
The metal — mold casting could meet the requirement of rapidness and lower cost. Until to Xin Empire, the high
quality of coin became the most important , the stack — casting was reused.

Key words: Han Dynasty; Stack — casting ; Bronze — model ; Composition ; Coin — minting techniques
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