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1 EREEE A I & 7R 2 5] (Measurements of Bose heavy-duty tools)
1.5% 4 length of the chord: 2. 5% & height of the chord: 3. 5% J& thickness of the
chord ;4. 72l 7) 22 1 angle of left workded-edge ;5. 47 il 7] £ I /i angle of right
workded-edge ; 6- 93 7] i angle of two edges; 7. J1H f angle of two faces:8. Z{lll 7]
2K length of left workded-edge ;9. 47 {l] 7] 4% length of right workded-edge
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F 1 EHEIRANINE #4E (Measurements of FEM analysis )
{380 % /IME HARME FHIE o v e 2 1
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AR (1) 43

AT AT S a0 RRYTRE A |
Re % T AT S R A B, AT LA
%, T AL TR TRA P HIER FE
B o ¢ ARLAR A A6 L BSOS
A T B S I 2 e B T
73 B4 G G G = 7 1 B 2495 (P 2)
KT By — ) BB 7) B 2%
A" S RREITE % AL 100 28 7-(1000

) 9 1) 0L A8 (R B B e |

TV %k 21 A5 i b3S n 100 24518 75, &
frzg K/ Jy 2100 A=451, 73 Y AT Z Slohn 2%
P 00 SR B AU A 1] 4 B SR A0 AR A B 3/ {0
AR ] 4240 (&1 3 AR 4)

o W

| war wm

Pl 3 B SRR A A4 00 £ 28 1]
(Load simulation of splitting and chopping)

DT
T R

2 HEEHRIITARM 3D KA
(3D"Model of Bose tongueshaped tools)

Lt SRR =14
(Load simulation of digging)



2 RN HOAMER T EA T BA =486 RT3 - 115

2.2.1 FhRHRA

B ERTHWBIRE hAJeE S Rk BUE XA BR A, X L JFORHE T BURLIR
PARE: A e} 52 P TR IR 588 B 378 R 2 B IR BE - ELAPRLZ 55 D) A A B Sk 25 ik
FIf4) VonMises Jift IR #E AN 18 & X FibA#} K H DruckerPrager Jit R U 7T 45 31 4 4 K i
L5, 1E DP MRHEURR h iR M NFLR ) K R N R ARSI 1 B8R 2)

R BERAMENFEH

Physical and mechanical parameters of silicified rock

WA AR SR 4 i LT3 D)%
e W PORBREE RO SR WiEgE L ERD) P B AR
P(glem®) 5, (MPa) 5, (MPa) E( X 10°MPa) 3 (MPa) )
s 2.796 5.488 81.27 4.181 0.204 41.76 36.28
2.2.2 BT

TEREAT 4R, TR A SOLIDAS HITHY i #L5T SOLIDIS X i X K E A T A
BEATEERL, AT A IR . A TAERUENS BEAY Rl I, SR VEBE AR A FE AR B A
RIRERETAR, 10 T b S AL (R a0 RRA 5 S AR A Z LAY Bir LA
SOLIDYS HICtb i &iE., A~HIn 20 AT mE S AT A =4 A 0 I iR R
X\Y.Z =T s, ATl LU AEAT 27 ), BA BIVE 622 K AL R
TG RIV AL IRE A 25 Ty H e 001
2.2.3 BIERISY

X —ANRRBT 53 ) BTT AT A BUR A& R BRI s AR, A RS
o U A RERE I A B S REAE T L TR L N A TI2 3, X LB T e i )
LB AR R 73 B2 T TS 1l 2 KL s SRS B Az 58U 5 08
2.3 ANSYS ZER M

Zea i, niEl S AN 6 Bros. 2M4iE g M ak Dy 2100 AR, B pRAiARAU T 00 AY J)
G KN 709 1916 JKIA: S48 MU TOLH) 7) Gl K. 4 09 10224 Jk e, PR L0070 %
A R TLERAT B S ERIR, R IR 1 A % i JLIR Rt /N T Rk B b e 5 5
SL.27 JkA, XERMIAEX IR 00T, A3 T B35 CRI SE TN A . ey T A% S P i
s AR AR T A e B, B2 BRI 2 SO G I R LR Y %A TSR R IR
(4 02 Bt AT AAS ) ) T L KD Gl R BL G = th T3 O E L B, N = 7
Mok BHNREEOT A, W2 RO I, B 71 2 o0 25 b H At AL A4 B ) AR
FEJLIRMAERE R IL IR, R RATEERAY i 0 B R E ) G B A TR Sg 4] DUAE Y i
SEAE TS REE 2 IR RUATZ A A - B ) B o BB AN A A A A HEBBOR

3 itip

3.1 ANERMEBRBARIEY

B IHA AR RRURBI T By 3, ixX 86 T 249 Roji i i B BA I BAY 70 2, % Forp i
RUBRABEAT AN, AT LAz A BRI VA AR, A S PRSP 48 0 FE LY 3D ML AT
TR T SRIG T (A0 ANSYS AR {F) UEFT A 5, Tl RAAS L BRI 8 (e



- 116 - N 27 %

S5 BERL BRI O ) = K6 SR TN
(Nephogram of simulation stress (Nephogram of simulation
for splitting and chopping) stress for digging)
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Three-dimensional Finite Element Stress Analysis of Tongue-shaped
Edge of Bose Heavy-duty Tools

YUAN Junfjiel'Z’S, WU Cheng*hao4, HOU Yame’. XIE Guang*mao‘%, WANG Wei’

(1. School of History Culture & Tourism - Guangxi Normal Uniersity Guilin 5410015 2. Insitute of Vertebrate
Paleontology and Paleoanthropology Chinese Academy of Sciences, Bejjing 100044; 3. Graduate School; Chinese
Academy of Sciences- Beijing 100049; 4. School of Civil Engineering and Architectures Beijing Jiaotong University -
Bejjing 100044 5. Museun of Guangxi Zhuang Autonomous Region, Nanning 530022; 6. Natural History Museum
of Guangxi Zhuang Autonomous Region: Nanning 930012)

Abstract: In the mechanical process of tool utilization, abrasion or damage from counterforce on
worked materials can often occur in differing degrees on the effective edge of the tool - In this paper, a
trial application of the Finite Element Method (FEM) is applied to the analysis of tongue-shaped edges
that are often observed in large tools such as handaxes picks and choppers from many Paleolithic sites
in the Baise (Bose) Basin- Through a three-dimensional computer modelling programme the mechanical
analysis of 44 stone artifacts with tongueshaped edges (from 13 sites) shows that stress distribution on
these tools was not uniform with the maximum stresses occurred along the tongue-shaped edges- In the
FEM model of longitudinal and transverse load simulation experiments edges began to appear damaged
when the load was raised to the threshold but without destroying of the non-edge body part; an
observation supported with archaeological specimens- These research results also indicate that the stress
value of longitudinal load is much lower than that of transverse load, and under both conditions of
simulating tongue-shaped tools these shapes were shown to be more applicable to splitting and chopping
behaviors- This work demonstrates the value in applying FEM to the study of stone tool function-

Key words: Bose heavy-duty tools; Tongue-shaped edges: Functional simulation; Finite element ;

Stress analysis



