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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.

Key words: Shuidonggou site; Paleolithic; Heat treatment; Stone artifact; Mechanical properties

LAl

i3 I A A NS AL s B AR SO E . A B R A N2 )
RESRICE Z R, $2m TR LR B HURI, W NISAEFT A s b R rh g i 2
SR ISR T — 52 (B, TSR A R TR e BRI AR T A
T ARHR BRI, RN EZ AT IR —.

H AT LN e A B b T JOus ARk AT #4421 7 w4 3F B9 5 /52 11 Pinnacle
Point i5thl , 75 iZ%sthk ok 3011 28 3ok $Ah BRI A o1 i R RN RRAE T LT AR RT LI 466 B
(R AT RHEAT PR R CL 28 AR R T AT W T ST R G IR A B DUIA 31 58 A
BHEBEMIFA P B Bk XA , SEMRRE. PEAAAIIE. ENRE. EREMrIH . Bl s v 25h X
WA R I T BAbFEAT O BY, 2003 4 2010 457 B KR MBI H A 004 4 SR
SRS AR, IR T BRI 2 R K IR S AR DG s, EEAN T HT AR X R K
AR AR FR A 1 25 o IR0 B R PR 2= B T g 1 o [0 6 7 b X o N R AT AR,
DA IAR AT S e o ) B R L3R I R T e gl 1

HWFT R, Gl A AR e R AR Y (B I P AR R
PR SO AT 2T EN I T il P . FR A BEA ) 1 B DA R A o SRR A ]
PEREMIMURE k. CAEMFTURIN, 2ot P B 1 A R A AN A7 55 22 e i i 3 2%
AR5 A BARHE A EAA T, KRN, 48R0 5 s, [
I A TN, A iR BRI, P BDIR i ) Le gl e e, R, AR
e i BT J LR BAG A A BB R, ) I R R AR R T ) N S P 4
SEIUREE, FTE AR R 00 B, S AEFE AR Fr AR T AR A

B R PR F AR S 24 M R RS HLEE, AR CEAT S 04 R 0 45 44 43 4T F
FRELS T ARRE BN, i KR B B R ARLFT 1 i 5O A B 3 T A A A 1
mnlEote ART, H O A EE 5 AR ) 25 M RE SO (1 AT MR WARIE, R A
DURFP R o, I AREE AR Z IASKEBUNAIR A CRZREL, 5 T#H602) , MR
GO, AN, AT AR PR BRSNS S A e L, HATR A A R A
T P A BRI E — A 800°C LB P10, it 1H A i I AR P K S IR AR SR, L AR e
{37E 600°C LA F.

FET IH A A A N8 I 1) WA A, A B ST S A St af A B ) 2 v ie AR T



©332. JNIIE B 34 %

EFERISE? ATOR L 2010 47 =0T H if DOKIRVA SRS RR A DE N &, 8
T A A8 S AR T 2 PR RE I SR 4 Y A R AR

PR RS

ASCATRII A 72 B A E R X KA s L 12 45 3 . kA7 T8 ) R Hh AR 5
%, BRI, 7R MK A G X E R8T B 28 km, 47 50X I8 R i I
M (F 1D . PR L 106°29', Jb4h 38°217, g4k 1200m. /K y4 35t bl 31 1 H
1984 4E LK, Zeid 22 VAR OO e 12 53t 2 32 B S04k 2 (IO AN 1.1 74 A A7 1P
WA R I IE X % B o HOR B A R AR Z, A2 B L, iR B R
o PR A SRAE IR R IUERAT Z AL T AR NI AE (0 B o A RS HE Ik 7K
R AT A% JEURL S

AR B DRI T M E A, I T AR ERL A EREN
(1) 3 PO A3 Tl Al R 28, GHEEA . FERE a5 AR A,
A REURCA S B X IR R I T B 5 22 16 KO T 28 A G FH K st 3R /KA
T NS RS K Pk g U, XA AR AR B T A

HRPE AT IR AR A BB, ASCHESORE Sk 2010 4775 SDGI2 5 i fH ¥ 2, 3
b BRI R R T R A (2, HEER AR A =S, X EKR
JRIAEERE AT A 0 T B e 2R T

AU T N ISR F K A M R AR, SEAEZKIRA s X A BT T 2 Ah ok i (3D
1 FiI TMO02C M35 AR 43 K K S AE S A B el P2 rP il B 1K) 40 A AR AL S S 8, SR (B 5K
6 =5 R Ve 42 R 1 KO I S B A b AT A B U NP B R S A RE

38°20'30"
(N)

38°20'00"

38°10'30"

106°20 106°30 106°40' (E)

| RSB R EE

Fig.1 Geographic location of SDG site'"



3 3] AR BHLAR AT A IR] Va 38 A ol SO} g 27 BE 1A S i +333

2 JKIEABUEREMNRRA (a) ALLIERT, (b) AREF
Fig.2 Pebbles collected at SDG site (a) before and (b) after heat treatment
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