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Cutting Moment Analysis of Materials by the Saw for Force Display System

Satoru Honma*! and Hidetoshi Wakamatsu*!

Abstract — In order to represent different states of materials in a mathematical form, their precise dynamical
analysis is given according to their physical characteristics including their irreversible transformation. The real
time operation to their virtual materials by a saw-type edged tool is discussed for their force display system. On
the basis of our previous studies, the practical analysis method with more degrees of freedom and less calculation
is proposed for well attendance to the reality of cutting them by the saw-type edged tool. Consequently, it ensures
the better real time simulation results in accordance with the experiences of their physical operation.
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Fig.1 The equilibrium state of the moment when a tooth of
the saw enters the object.
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Fig.2 Cutting condition of the object by the saw.

o T Trunk of Saw
L ¥
L ; ls-ﬂr(illé"
Gt (S S Eeaorrrd
board1x { £

B3 EEOMEICHEIN MDA D =2
Fig.3 Bending of the object owing to the force at its
arbitrary position.

o T eMAX e,
i L 5 j e d |
& MR e &g": —=

B4 EIBEEALIZINT D Te bR DERRITEL
Fig.4 Approximation of the bending by linear lines at the
cutting position

SHAHERIE, K4 HFHRNIRT LI/ axIo
FRIEIZOWTDOREETS.
IDLERRMEN ) aX) LEMLTELDE
FKEEZRITEBESMNILUTOXA)TREINDLDT,
KAD2)ZAWTINEERICEVERES 25 5.
S=D" tan(&z _51)/2
72720 DIm]ix® 5 IR $ LI/ ax ) oFEH
SEEETHOESdm], BLIW/ aXV D584 0
ZHWTD=d/sind THS.

-321-



BENSA—F¥ILYTITF 1%L

EREY c- CFERICETRME IZBITDN
F(OITHOIBEMIR DRMETESL v [Ns/m], / 2 ¥V IZ
X A UIBEEE vim/s]Z AV T TORTESNS.

F(5)= ED’ tan(éz _61)/24’7"

Jaxy OIRIZEITDEEE— AL b My (TERE
By 2 EEL, SEIZOWTXRE0, o] THES LT
UTORA)EES.

M; =J.OG/~LF(5)d5

= UED*a tan( 2 —51)/2+#wa
LT AT, WUBEHIEICTZbRhE2 AU ST DHE
F\INNIZE, B2 FORHITR LT View2 FHH6 R
BRI SITRT LI, /7 ax Vil amiEoy]
BERED 2 DDE—A Y b M [Nm], M, [Nm]ZhZE
NICE VAT D, 2 DOWE F,p[N], Fiu NID ¢ i
FE~OHIDOEHELTHELNS E L. Thb
bigem 2 HAL 7 5 7o OIS TIEfT E 2 gk OBk
WMEDERZH L THEIZSMLTWNWDHELEDT,
EEE— A MEB4IT LD M, =J0C‘ F,pdp=F,,C,
M= JOCL Frawd0 = Fy,,, C, ﬁ‘%ﬂ%‘ﬂﬁkﬁ'ﬁqé o
THE FINIIZLLTOR(16)THE X 6N 5.
F,=(M,sin6+M_, cosB)/C,

REBMEOHBMALOR S CmlIIMEDES
am]lZHWTC, =afsin@ THEXHND.

= F, ..cos §
= F,psin 4
= F,

Object

X
C,=a/sin ¢
D=d/sin ¢
Fi=(Fpan€08 0+F,psin 8) / C;,

B5 E—AYbEHDOBEER
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Fig.6 Simulation result of the cutting moment.
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