34 3 Vol.34, No.3
2015 8 ACTA ANTHROPOLOGICA SINICA August, 2015

DOI: 10.16359/j.cnki.cn11-1963/q.2015.0034

1 1 1 23 2 1
1. 100190
2.
100044 3. 100071
XRD X
450
31% 27% -
1 K871.11 A :1000-3193(2015)03-0330-08

Influence of Heat Treatment on the Mechanical Properties of Raw Stones
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Abstract: The Shuidonggou site in Ningxia Province shows for the first time confirmed
existence of heat treatment in the East Asian Paleolithic. In this paper, quantitative study
about the mechanical properties was conducted on dolomitic stones from the Shuidonggou
site through compression tests and XRD (x-ray diffraction). The results showed that after the

stones were heated at 450°C, raw materials became more homogeneous with a decrease of SiO2
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and an increase of calcium content. Correspondingly, a 31% decrease of the average value of
compression strength was observed, along with a 27% increase of the average value of maximum
strain. Zigzag phenomena occurred in stress-strain curves through intermittent cracking of
the stone. These transformations led to less knapping force and more opportunities to adjust
knapping directions, and consequently reduced knapping difficulties. Through heat treatment, the

quality and production efficiency of stone improves.
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Fig.1 Geographic location of SDG site™
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Fig.2 Pebbles collected at SDG site (a) before and (b) after heat treatment

Fig.3 Outdoor hearths constructed at SDG site
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Fig.4 Setup of stone compression tests. (a) MTS 810 material testing machine, (b) schematic diagram
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Fig.5 Stress-strain curves of dolomite specimens before and after heat treatment
(a) unheated (b)450 heated at 450°C (¢)550 heated at 550°C
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Fig.6 Change of (a) maximum stress and (b) maximum strain with heat treatment
temperatures. After heated at 450°C and 550 °C, maximum stress decreased by 31% and
67% and moreover, maximum strain increased by 27% and 38% respectively.
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Fig.7 XRD results of dolomite specimens at different heat treatment temperatures
(a) unheated; (b)450°C heated at 450°C; (c)550°C heated at 550°C
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