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Stretching for Band Saw Blade I
(Running Stability of Saw Blade)

Rokuo KUNO
Osamu Dor

Abstract

Band saw technique has ever been dealed with personal experienl:es and not with
analytical methods. On view of stability of the blade on the saw wheels, stretching
of the saw blade is essential and important, every technician believes s0, but none
can answer how to streteh it quantitatively. In order to use thiner blade and to
improve working efficiency, we must have the theoretical formula. We offer in this
paper how to answer to these questions.

Considering the elastic deformations of the saw blade, we get the equations of
equiliblium of it at the state of no load running or various kinds of working. Solving
these equations, one can know how to select the tension radius and back radivs of
the blade and how to determine the inclination of the upper wheel and pulling force
ofthe blade, mutually related to the other factors, in order to maintain the saw
blade in a proper position on the wheels.

The equations obtained are as follows:
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where
a: radius of the wheel
b: thickness of the saw blade
h: width of the saw blade
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distance between two wheels

vertical distance between the upper wheal and the centre line of work
horizontal cutting foree

pulling force of the blade under the cutting point

l
l1
P
Q
Q' : pulling foree of the blade above the cutting point
et inclination (forward) angle of the upper wheel in relation to the other
r: tension radius of the blade
R: back radius (radius of curvature of back line) of the blade
S8: wear of the front fringe of the lower wheel
8’: wear of the front fringe of the upper wheel
t: distance between the top line of blade teeth and the front fringe of the
upper wheel
s: amount of going back of the blade on the lower wheel compaired to the
position on the upper wheel .
t—s: distance between the top line of blade teeth and the front fringe of the
Iower wheel
E: Young’s modulug of the saw blade
v : Poissons’ ratio of the saw blade
With these 2 equations (A) and (B), one can discuss the effects of these variables
upon the stable position of the blade.
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E=21x10° kg/em?
=08
. a==50 cm
122200 em
=21
h=10 cm
b=0.1lcm (8%, 19BW.G ki)
Q=560, 1000kg
7=300, 600 cm
R=500m, oo
=0, /100
8=0, 0.05cm
- P=0, 20kg
HIELoRERUL, % 1 2ot

® & 1 =
Q r R o 3 P t s
kg cm m rad. " em kg em cm
560 300 500 0 0 0 2.10 0
0 20 1.69 0.107
0.05 0 0.29 0
0.05 20 -0.08 0.105
51000 0 . 0 3.16 0:460
0 20 2,59 0.560
0.05 0 1.05 0.435
0.05 20 0.68 0.530
560 300 0 0 0 0 2.45 0
: 0 20 1.93 0.108
0.05 0 0.38 0
0.05 20 0.03 " 0.105
5/1000 0 0 3.90 0.480
0 20 3.00 0,570
0.05 0 1.28 0.445
0.05 20 0.82 0545
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kg em m rad. cm kg cm em
560 600 500 0 0 0 2.69 0
0 20 2.15 0110
0.05 0 0.89 0
0.05 20 —0.07 0.105
%/1000 0 0 8.80 0.470
0 20 319 0.570
0.05 0 1.43 0.460
0.05 20 0.90 0.560
560 600 0 ] 0 0 3.15 0
0 20 2.62 0.112
0.05 0 0.54 1]
0.05 20 0.03 0.110
51000 0 0 4.68 0.480
0 20 3.76 0.580
0.05 0 171 0.460
0.05 20 1.08 0.560
B # (o7%)
Q r R o o P t s
kg cm m rad. em' kg cm cm
1000 300 500 0 0 0 2.77 1]
0 20 247 0.102
0.05 0 149 0
0.05 20 1.22 0.100
5/1000 0 4] 3.68 0.440
0 20 319 0.5635
0.05 ] 213 0.430
0.05 20 1.89 0.530
1000 300 o] 0 0 4] 3.06 0
0 20 2.72 0.105
0.05 0 1.66 0
0.05 20 1.35 0.104
%/ 1000 0 ¢ 4.00 0.460
¢ 20 3.57 0.555
0.05 0 2.47 0.420
0.05 20 2.07 0.585
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Q r ¥ o b P £ s
kg cm m rad. cm kg em cm
1000 600 500 0 0 0 311 0
0 20 279 0.105
0.05 0 1.80 0
0.05 20 1.48 0.104
5/1000 0 0 3.88 0.4385
0 20 3.55 0.5635
0.05 0 2.56 0.440
0.05 20 2.21 0.540
1000 600 o 0 0 0 3.45 0
0 20 3.09 0.103
0.05 0 2.01 0
0.05 20 1.64 0.102
5/1000 0 0 4.30 0.450
0 20 3.92 0.560
0.05 0 2.86 0.440
0.06 20 2.46 0.540
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a=61 em
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L=21
h=141lcm
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5=0.088 (20 B.W.G)
G=1540kg CGBLH%E ML % &, 740 rpm T 1770 kg)

=700 cm

=200

m

a=1%/1949

Ol=0=

0.02 cm
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i : 80.8cem
EX: 350m
# 2 =
: Pkg bem (UA) | tem (3D | sem (R4 | 2oRE,

0 G 2.34 3.60 0.12 -
0 10 2.24 3.50 ) 0.14 35.0
0.05 0 2.34 3.50 012 -
0.05 10 2.24 3.40 0.14 35.0
0.20 0 2.8¢ 3.27 0.13 —
0.20 10 2.24 317 0.15 35.0
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#l 8.

FARIC, LB AL B R LR B A I TR R BRI R
%émfa%akabf?rﬁtt%‘%la, %08, 4, b FCE LDTRT, 8 8 =L, EHeH7H
DFE, HATE, $B KB, SEEATEEL, BELTELRY LORBOEDRE
B, 55 5 RSB TR R RO B R L 0 Th b,

==53.4 cm

{=200 ecm
2

l,= 5 {

Q=430kg (EOHA ML D&, T00rpm ¢ 560 kg)
61:“/1000 cm

=5/ 1000 01

B bR, D ICHEHEE DR,

@ | r R 1‘ b 3 B
BW.G | cm m ; cm em cm
20 300 940 0.989 138 11
19 270 610 0.107 { 12.8 1.1
# o4 =
# @ Q £ () t (3H5D) s (#159)
hBJN G kg o> 1000 em em em
20 430 6.19 3.22 391 0.604
20 430 257 2.66 2.26 0.247
20 255 6.19 3.43 3.85 0.603
20 | 255 4.57 2.98 2.36 0.448
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% Q : t (3T t (3 s (3HED)
B.G.W ke %1000 cm em cm

19 430 4.10 2.60 218 0.390

19 430 3.33 2.30 1.95 0.316

19 430 248 1.70 Coim ; 0.236

19 255 410 2.48 1.55 | 0.390

19 255 3.33 2.20 1.34 ‘ 0.315

19 255 2.48 1.00 1.09 0.235

g 5 F
# B Q| eq000| PVt | EGHD [ s G0 | Gam) oo % b
BWG| kg ke em em cm cm cm/s em

20 430 | 362 | — 2.90 2.73 0.356 — - —
20 430 | 862 | 10 275 2.49 0.875 | 295~2.98 | 22.0~268 | 809
20 480 | 287 | — 2.65 2.26 0.247 — — —
20 480 | 257 | 10 2.58 2.06 0270 | 2.67~280 | 19.8~840 | 309
20 | 480 | 257 | 10 2.60 2.06 0270 | 280~283 | 151~179 | 27.3
20 380 | 257 | — 2.60 2.08 0.250 — - -
20 380 | 257 | 10 2.55 1.84 0.275 2.80 26.2~30.2 | 27.3
20 380 | 287 | — 2.55 - 1.87 0.250 — — —
20 830 | 257 | 10 2.50 168 | 0270 | 280~290 | 262~281 | 27.3
19 43 | 814 | — | 210 1.89 0.298 — - —
19 | 430 | 314 | 10 | 190 171 0.325 | 2.30~2.50 | 225~318 | 80.3
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b



66 AEESR - R B 14
BWWT 260 BT REVELT { } N0 2 Hy 1 WL TEB L. & J0EY
E=¢~**(2+ cos 28t —sin 2/31)
LR, B2 8 T, 28=11~12 OBET, t=2~3cm ¥ L, §=0.06~0.04
(AL, #1 8, 19BW.G o8 LT, 45 0.07~0.04) BEDHEERT,
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