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Heat Treatment Technology =~ Mechanical Properties of Stone Materials

ABSTRACT: Heat treatment technology is one of the important characteristics of the behaviors of the
early modern humans, which reflected the advanced utilization of the stone materials by the prehistoric people.
Through the percussion experiments, the researchers found that the heat treatment could improve percussion
effect and reduce accidents, and raise the quality of the produced flakes. The suitable temperature of the heat
treatment is about 400°C, and the mechanical properties of the stone materials treated by suitable temperature
were obviously improved. The experiment results matched the conclusions of the composition analysis, electron
microscopic analysis and rock mechanical analysis to the same set of stone samples. Through the analyses and
explorations to the percussion experiment of the heat-treated stone materials, this paper elucidated the influences
of the heat treatment to the lithic industry, and explained how this technique played its role in the utilization and
development of the materials and the processing and making of the stone implements.
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CHE) | Coa) | ) | Co) | ) | Con) | CER) | Com) [ () | (o) [ (4R | (o) | (o) | () | ()
050-ori 25 | 934 | 8 | 107 29 | 239 | 27 |[124] 67 | 2.1 | 2.6 | 156 |112.43
050-350| 1 |155.6| 41 [1525| 15 | 29.1 | 29 |16.05| 23 | 335 | 84 | 42 | 56 | 193 | 366.4
050-400| 1 |1104| 20 | 704 7 | 312 26 | 141 | 46 | 16 | 2.6 | 100 |189.53
201 -ori 12 | 414 7 1078 8 |026| 23 | 02 | 1.1 | 50 |43.74
201-300| 1 |1055| 40 [146.77| 8 [38.93| 38 |1555| 27 | 1.11 | 63 | 26 5 177 |315.46
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FPRT . A BRI 22 3T ] SRR 7T

Sl
2K ﬁ&?i ’Ej‘
R ow oK i b W T | A
X

gy \ | BR[| TR | BOh | B | BCR | ARG | MO | WM | ROk | AL | MR | W | W | RO | EA
() | G [ G | G [ | G [ | G [ | G [ | G [ Gio | () | G
201-350( 1 352 28 | 72.82 15 2387 | 15 2.47 7 0.22 53 2.9 3.6 119 | 141.08
199-ori 34 3353 | 30 46.3 61 [131.32| 9 0.65 | 105 9.8 239 |523.37
199-400 6 72.3 9 81.9 26 47.6 7 0.5 30 2.1 78 204.4
146-ori 1 383.9 15 237.5 5 4.5 21 58.6 12 7.8 50 10.3 7.6 104 | 710.2
146-550( 1 2525 12 144.2 8 9 21 89.2 22 | 10.16| 45 5.5 6.6 109 |517.16
& it 6 [1043.1| 233 |1366.59] 98 |[244.3 | 254 |367.08| 168 | 26.7 | 566 | 41.3 | 34.7 | 1325 |3123.77

M= 0505 B =& ITHIZRATIRA R EEFKITR
Jshn Aok (250F) 8350 CHULHL (41F) £5400°CHUEIE (20f4F)
BB | AR | B | Rt | B /IME | R MEL | BME | ARifids | B/ IV | R fEL | 39ME | ARtz
K (Z=X) 114 | 554 | 2457|1024 | 85 | 50.7 | 21.37 | 10.85 | 10.5 | 47.6 | 24.23 | 12.68
Ji (2K) 9.9 | 583 | 2233 | 1227 | 54 40 | 1744 | 829 6 335 | 1952 | 791
JE (=K 23 | 176 | 51 | 289 | 12 | 232 | 577 | 486 | 1.5 | 133 | 6.06 | 3.5
& (5) 03 | 355 | 374 | 694 | 01 | 361 | 372 | 7.1 0.1 | 137 | 352 | 3.67

R AEESRE | 0.89 1 0.97 | 0.03 | 08I 1 0.97 | 0.04 | 0.86 1 0.98 | 0.03
SERTEMAEFEE | 0.09 | 071 | 035 | 0.15 | 0.03 | 1.61 | 028 | 024 | 0.11 1 033 | 0.11
A ERAE SR | 006 | 073 | 04 | 0.16 | 005 | 1.55 | 034 | 024 | 0.08 2 041 | 034
SEHIHIRE S #—| 6.34 | 15.07 | 9.69 | 23 | 128 | 19.61 | 868 | 3.51 | 359 | 16 | 838 | 3.05
SEIYAHXTE RS Sc | 2.84 | 972 | 5.16 | 1.84 | 101 | 9.05 | 464 | 184 | 129 | 12 47 | 258

Tk 0.21 17 | 073 | 037 | 022 | 161 | 076 | 029 | 02 2 0.78 | 032
BRI (ZK) 0 136.1 | 34.44 | 30.46 | 145 | 1298 | 478 | 26.82 | 10 108 | 51.86 | 28.65
)%
HH (/) 0 |3857]1372| 996 | 355 | 380 | 56.44 | 73.77 | 3.88 | 410 | 51.83 | 95.02
M&R= 201 S H= AT HIELRA R EESITER
DAk C1244) 22300 CHULFE (400F) 22350 CHULRE (281 )
We/IME (BRAEL| I9ME | BRvfE2s (W ME | BB | ¥ME | B | iIME [ HRME | SME [
K (=%) 95 | 494 | 2865 | 1387 | 6.7 63 246 | 1696 | 79 | 465 | 21.62 | 11.94
Fe (=2K) 52 | 299 | 1632 | 804 | 47 | 524 | 1574 | 10.16 6 409 | 1241 | 7.34
& (22K 1.7 18.2 6 4.4 0.5 146 | 422 | 343 | 03 164 | 39 | 349
o () 0.1 87 | 345 | 3.03 | 0.02 | 338 | 3.67 | 7.67 | 0.02 | 309 | 26 | 623

SRS | 093 1 0.99 | 002 | 0.87 1 099 | 003 | 091 | 136 | 099 | 0.08
SEHTEMAESER | 009 | 056 | 03 | 014 | 005 | 073 | 024 | 0.15 | 006 | 051 | 027 | 0.12
SRR | 013 | 048 | 035 | 0.1 | 009 | 072 | 033 | 0.16 | 0.04 | 052 | 028 | 0.13
SERIANT RS E—| 098 | 1259 | 933 | 344 | 562 | 388 | 122 | 638 | 485 | 63.33 | 13.64 | 12.66
SEFAXT RSB ] 0.65 | 891 | 597 | 246 | 29 | 268 | 725 | 425 | 2.63 | 43 | 866 | 8.74

Friiaes 027 | 09 | 053 | 018 | 028 2 0.81 | 036 | 026 17 | 079 | 032
BaI% (=X) 0 93.1 | 47.13 | 3321 | 10 | 1392 | 46.69 | 35.38 0 115 | 36.96 | 27.16
FEEOIES

0 144 | 29.08 | 38.68 | 2.58 | 1500 |176.64 |283.43 0 1190 | 193.95 | 293.18

8 (2K 50)
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