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Stretching for Band Saw Blade (III)
—Again on Buckling of Saw Blade—

Rokuo KuNo
Osamu Dol

Abstract

In previous report, we showed the buckling force of a saw blade was obtaind by

solving the following differential equations with energy method using the first term of
Fourier’s series.
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These notations are showed in Fig. 1.

Though the equation of condition thus obtained is brief, calculated value is smaller
than the experimental value we gained. In order to calculate the buckling force more
accurately, we try to get a new simple conditional equation of buckling, neglecting
the rigidity of saw blade (B,=0).

Owr experments verify the critical value obtained from new equation is good ap-
proximation in spite of its brevity.

A new equation is as follows.

where C= %— b3 G

thickness of saw blade
width of saw blade

distance between tow wheels
modulus of rigidity in shear
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Q: pulling force of saw blade
P: critical horizontal cutting force (buckling force)
M: bending moment of saw blade at both ends
Moment M is determined by the back radius R of the blade, distance I between
2 wheels and inclination « of the upper wheel.

Concerning with each value of M, critical buckling force P is determined from
the above eqution on account of the value &.

| =N
Low = -2
2. M- - 4
4o# W s 10
1 % E

HROL UNHBICOWTIE, 5 23D Tl 7clin R O#5 TR Z v T BUBRTE Z ko
BHNCTR B0 FFE I 1 Rlicowd.

% 1 ®
P P/ |
BI%:; =% (—2 - z>3 +Qu—BM
g Pl du P d )
, v P i
EE““Z(\Z_‘>Ez"+z<"““)+Mdz



3 woW oo B A (ESH) 3

P: 2bNn 1w FOEEH
Q: BRN B: b
M: @igpchhsliFe—2v 0

E: vvrE /¥ #15’9."} O
G: TGRS b BROIEE

I HEoRmES
R%%®Ny7‘ % R &9 M%~6Rk%@ HHRSEECED NaREd 55
B, X M gElcdscEdze—2v

HARE LS.
DS HRESICi T R B = 2 A F —iE R s, BB,

_Qﬁ.ég)?dﬁmﬁ LN +pj‘/adi—(l ~z)ds

ap
dz dz d /
refr(a)e

c ORI MEE o, PINE T~V =

Il
&
Sy
S sl
/—\

QX
w
R
\_/

3r %4
= @, COS lz+a»;cos ; z+ascos~z 2 e

AN L CHIB MR RO BIL S,
UL, D THBMERTEYSZ RO TEP R WEEM LH#BZIEF 20T, fiRcEoD
7= Y =R OE VIO E I WTHIL LD TH 5. RDLAUIEAERO I { b i

75 BP0 R 2 TR F IO CEIL LC R me@mkdm@m@m<w®f&mmﬁ%.

/:. ® - 72 2
o g [N 5 I ey 22 (500 )MP T8 _ Byl

47 4 4CP Cl 32 5 3r
e e G e
A I Aty

'
T 15 on®

T UCH TED T W07l & 88 13 2 W 2 Weo/e s iie U U siiocl s, ¢



4 ABRER-LRE & 4

ko OREEF UME T REc e~ 2 v P 2378 WEA v\f}zlza‘“nﬂi@uﬂu)c” CHT b
FEEcHs., ol M, P, @ & | b 2 6 EHOEHOMBT O EE M7 BfR TRy
Vo b CETRERFRETH 5D, MOMREELREZRD LD LT 5DTHS.

2 5

FEROML 2in hARE RESENO MO T2 G EHRORONN: B, ORI

B3EFz 3. W2 KGR KNy 2 PEOKOEET @ CHENE P oMERITd 3, !
Kg oo a6 04 oo o_zRKm 0.6
3000 /
2000 / / / £
// ’
Q N\ / // / /
\\\Z ’
1000 \\ / / / 02
// /ﬁ // ,/ /
N~ % - S P Z
= b )(\\ — _/
g 20 40 P 60 80 /00 Kg
g 2
HL
2 = 140 mm E =2 x 10° kg/cm?®
b =10.89 mm G = 8 x 10° kg/cm?
I =200 cm

GERE 7 — U =S LD & ZIO7c A, SEREHT LI 2 I o/ A cE OMick
ERIENDS. hO M=0 ()b R=c) QOUIIAAE ODDIHEED Q=0 OLEMAE
P=0 EroTEHs, W2 CANZEACIEER Q=0T P=0 CAbRETHS.

Hoind M oE»s/hE{ Q hiik ) RE WEHACEMOREOREBIITIMA EELHTE
I DEEDN, M opSsiirEmitoig i L cksbosigans. ducd 1k



5 WO oo B OA (B3 5

& LTHoMzai L, =t (1) © Bi=0 & &,

P/l
0= Qu—ﬁﬂ([+?<—2—-z>

ry
a8 _ du bl du P .
Caz dﬂbﬂﬂf”adz+?”“@
IT"mJO)/T*“ E LT
l
2 = E : u =0 R B =0
st (1) i M-5(5-z2)=s
2\ 2
Wt E P =0Qu
as . _ duw o
C iz T a +0—u
z@u TR
dap Qs
dr -~ CQ-z*
= N — /Q ) ]’ ~1 . .xA — -1 M}
e A= ;/ Fold ltan h VCO tan h: JCO 0
)

o 4T M
U = ;/CQ {tanh lx/CQ tanh 1«/CQ}

D z=0 s x=M—pl/4 © u=0 K234 ANIHIC L Y B ESKE 5. Ak

. PL
W T 4 M
pi =tanh VCo tanh /CQ (3)
4
FEDOREDEMEE LT
—p. G _, 4B _
z=20: p 0, i =90

PSEMEREIL LB X7 RO TH 545, T OHEOM S OB Z M Licha i
TN BB R 20T EHR WD C ORI 5. O DI Lfazy 3 K
DEBECHR L7, 7 — ) = 2 TERO/AR 2 KO B R LT d 5, TOFMC X 3 ML En
RO Z MR L TEs»DIRARM L b/ha (s Td 5. L L IR TH25HE
AT = A — R TIWIHIRIFERE L Y K& AoTESETH 30 DIEMREIZ COh



i o R 6

o4 0604, 02 Rim

000 e
/ / /
/ I ///,lj
.
/
i)
2000 / ’///,/

/

/

£
T
/
/

~/

[4f7

/

/000

/
/

.

/

]

-

DB 2% TH 5.

20

40 P

= 3

60 80 100 &g

=

2 R BREL ENECOEDHFRIERETHS L, @=0 OfELTHE =

ag:
6,
F00 /
// ,‘
) / //
X
7/
1
100 /
/
/
0 00 po? 200
JBC
g 4=

ANF R X BEEEO B SIEETH S, M

=0 54, (3) K&

Pl T
1= Wtanh . 4./CQ

VCQ = 1.1997—!24

Chd. COEARAIRROMELE LD
WA THs. ApHREAZAECI{ADTE
3 GEFrRAROmZT X 3).

MNDOHE S P& wh LGB 04, =
— 2 v b M —EOWsS A TICTOTHESD
Fe— 2 v PERETESBICHELRLTHE
BLOT, EFROEHRCEED R\~ BEERE
s Bl LTRRIbkE D=~ 2 v
FRIEFUKRE 2Dy 28E R OFHTRT,



wom o B OA (Gp3s)
SRR Q TRITIRMIE RS

Y H P T, R UEIR)T Q og, =—2v 1 M
WIBRHJER D J) P B3 HReHE 2 bnsds, chicldksllBisds. Alb
UTHRZAEIRTHE, Rviz 5 LflRcitd 5

B

, SROWZ [FHE
PO DA OB 0 TH 2 L35 HE&F

S du d _
o dz dz
DFABT— AV YRERTHS. oid (3) KT @ pv—iEs LT P DEkickhs M 3k
HTH I FogEptx
1 1 1
’ 2 2 2
(m IZZM) CQ — M CQ_<M“_13_1“>
4
P!
i N CQ‘ = 0.9045 4 \/CQ = 1.3960
EhB

TOP & Q OBRIRE R 3 RO EBIRC RS DI TH 3

3 = B&
o Eﬁ s —~ 7 30 T

42N DT HE
’Cﬁ‘ G

T [ CHYERTIE
BB DAY, HmEE & MdhE Tile
THOIh D, Fic

D
LDTCHSB

WHEEZ 1T, O e T
& A—ERNIC KRS J5 TR, HIROMH % 5 R EAIRO M)
i Liz. Hhfi

HDOFED 5L E TR OEZD SN & 1T
ISR ORI 28T, Bl B
Bshbins. Bikh @ 282k

H BB s

A

m H“'

PE—& & o TR
A, RIS LB A A asis &
BRI T s DR 7 Bl Uie. R Ea S a8 izk s 0 B, B &
B D a PR A ERR T s M
[1 “}
M= E]l ;
AN TEDE ISR OERRClERar Bk E Iy 2R R 2HW3IET S
1 _1 «
R R I
HERIEICIE 2R o, B IR~ KB LT EEaTh Y, #2fkdcyEi a8
BTH 5. B IEEAHIBRF R U CHYR TS, M siis

SN TlEE D TR



3 AR 8

$, ST O TCHESESNCH W T/E2ZOTH 30 DGOl & 22807 358 X
FHREE L TSRS T O T T A LR E A DY, T OHE L IBE & OO b ke
Rose—2v r2ENL, cO'—2y rOENEHECHT 23 EE L, L DAEnHE
TWEZLEETIHEC R DD, WBWEOR ~ 2Rz ) B ic KEEOEKROMECE D
THID TAYOESROHIEASIE 3 TH 5. WCHIEET=— 2 v M sShld b Ttk
NTIBSRECHIRZIR L 2 b D 10 RIS & WcRE CAYOMREZRBT O T
5. H52 DYA R SHE & OB 83 R A DO Tz D 25 BV, WFER &
D ERRC VI LARMEEET I 0EFELBNLE

BRI SR D Be s (T 75 3 AR C SN LT T s clRoTlks. ILOER
TR EER S T L a2 D CyB i Lie & UCHERTEZ k2. cOffic L
T ARG L ARSI b OE M 2 b FOFHERZRT L TOEOMTES. B
MR T BRI L TTFSE X VRWECE 3

(A b=0.847 mm (21 7) A =10.2 cm
I =172.6 cm 232 m
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