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Fig.1 Typical thermal expansion curve of ancient ceramic
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Table 1 Average values of firing temperatures and water absorption of pottery from typical cultural sites

in the middle and late Neolithic Age
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Fig.2 Thermal expansion curves of some pottery samples
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Fig.3 Thermal expansion curve of Sample 10 —053

200 400 600

dL/Lox 102
o & A b o v & o

—
o

, N L A =1}
800 1000 1200 1400 1600

t/C
B4 NQ-CHG -10 —055 £ 5 (i i ith &
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Table 2 Chemical composition, firing temperature and water absorption results of some fine white porcelain samples

from Xing kiln in the mid — Tang Dynasty

fLsF AL % PeiE Wk
ETR=

Na, O MgO Al 0, Si0, K,0 Ca0 TiO, Fe, 0, £/ C /%

NQ - CHG -10-004  0.07 1.23 34.21 59.63 1.05 .11 0.50 1.20 1 440 0.6
NQ-CHG-10-011  1.57 1.46 28.98 64.31 0.47 0. 80 0.30 1.11 1 480 0.9
NQ - CHG -10-027  1.43 1.60 30.33 62.58 0.75 0.88 0.31 1.13 1350 2.5
NQ - CHG -10-053  0.40 1.55 30.90 62. 84 0.78 1.05 0.31 1.17 1310 5.4
NQ - CHG-10-055  0.64 1.58 30.05 63. 54 0.42 1.58 0.26 0.94 1290 9.0
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Fig.7 Thermal expansion curve of Jian kiln
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Fig.8 Thermal expansion curve of Jizhou kiln
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Table 3 Calculation results of turning point temperatures
of thermal expansion curves for ceramic bodies

from Jian kiln and Jizhou kiln
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Table 4 Chemical compositions of the high iron body imitating Jian kiln (%)
Na, 0 MeO ALO, S0, K,0 a0 TiO, Fe,0;
P23 0.04 0.07 25.92 62.98 2.33 0.14 0.44 7.07
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Applied research on the push - rod thermal expansion method used to determine
firing temperatures of ancient ceramics

LU Xiaoke'>?, XU Changsong">", LI Weidong'**

(1. Ancient Ceramic Research Center, Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 201899, China;
2. Key Laboratory of the Comprehensive Analysis Technology for Ancient Ceramics and its Application ( Shanghai Institute of Ceramics ,
Chinese Academy of Sciences) , Ministry of Culiure and Tourism, Shanghai 201899, China;
3. Key Scientific Research Base of Ancient Ceramics ( Shanghai Institute of Ceramics, Chinese Academy of Sciences) ,

State Administration for Cultural Heritage, Shanghai 201899, China)

Abstract; At present, the push —rod thermal expansion method is most widely used in determining firing temperatures
of ancient ceramics. Through review of the research status of this method and application to ancient Chinese
pottery,, white porcelain and black porcelain, we analyzed their thermal expansion curve characteristics in detail. In
combination with simulation experiments on high — iron bodies, it was proposed that firing temperature analysis
should be carried out from three types: low — temperature pottery ( below 800 °C) , high temperature pottery ( above
800 C ) with obvious shrinkage turning points, and high temperature pottery with no shrinkage but only expansion
turning points at high temperatures. Using a tangent line to calculate the firing temperature has higher accuracy only
in the case of shrinkage turning points, and the temperatures of expansion turning points can be used only as
references. At the same time, the characteristics of raw materials should be studied from the aspect of chemical
composition using a relatively complete sintering step curve and verified by combining physical performance indexes
such as water absorption rate and the like. These results provide a reference for further applications of this method.
Key words: Push — rod thermal expansion method; Ancient ceramic; Firing temperature; Thermal expansion

curve
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