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Table 2. Table 3.
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Roughness of sawed surface formed at various
angles (0.) between cutting direction and
annual hyers in r1psaw1ng (91-—90 )

Roughness of sawed surface formed at
various slope of grain (6,) to cutting
d1rect10n in rlpsawmg
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(deg.) Cutting | Cutting When cutting | When cutting
i direction | | direction / ;from inner to | from outer to

| annual rings | annual rings outer surface ' inner surface
I
15 0.29 | 0.38 15 0.32 0.32
30 0.35 i 0.38 30 0.34 0.38
45 C.30 ’ 0.36 45 0.29 0.33
60 0.31 | 0.34 60 0.34 0.46
75 0.40 0.36 75 0.31 0.35
90 0.28 ! 0.41 90 0.27 0.31
105 0.33 ! 0.38 105 0.29 0.36
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135 0.40 ! 0.37 135 6.31 0.40
150 0.39 ! 0.36 150 0.30 0.34
165 0.35 0.33 165 0.42 0.36
180 0.40 0.27 180 0.43 0.43
iy : i
Average 0.35 i 0.36 Average 0.33 0.37
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Table 5. R 7 v v 0 B OE
Experimental data on precision of the swaged teeth by a conventional setting procedure.

(See Fig. 4)
— ——= == T = '| |
|

Saw teeth* ' A l A | B
T VBROEART 59 (R,) yoniomiow

Max, roughness of operative set teeth line (R,) (mme) . Pl

CLARARE 4539 40

Number of operative set teeth |

0~ 4 31 25

BT 0V O T ) EROST (BB [ s~9 |1 s

Set teeth distribution between two operative set teeth 1C~14 1 3 i 4

(Number of times) l 15~19 2 4

20~24 o | 1
BTV EOT v EOFEEEK

Average number of set teeth between {wo operative set teeth

* A : Saw teeth on bandsaw after sharpening.
A’ : Dulled saw teeth after sawing with A.
B : Sharp teeth by re-swaging and re-sharpening A’.
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Table 6. 79 VEEL#ILOT 53 DRIFR
(Ry: #ALDTFKRT 59, Rot BTV VEREOERKT 79)
Relationship between precision of swacre~set and roughuess of sawed surface.
(R Max. roughness of sawed surface, : Max roughness of operatlve set teeth lme J

7I\Hi D » zﬁlJiED?& bR, Ol
Sfagvéﬁt%f& Couverting ' umber of Average of R, R,
method | measurements (mm) R,
et &
A Ripsawing 24 0.35 ‘ 2.1
Al 7 3 0.36 | 2.0
i 7 ‘ 24 0.35 ’ 2.1
‘ i3k ;
B Cross-cutting | 14 0.45 ‘ 2.6
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lNARA{‘ 1.62 A 032 o, :
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2 | 1.66 | oo | e 000 { e B ozs 070
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! | | ‘ ’ ‘ }
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Formation of Sawed Surface with Saw Teeth.
Yoshio SArTo, Nobuyuki EDAMATSU and Yutaka Omira

(Résumé)

When cut by saw teeth under precise conditions, it is possible to build up a picture
of the sawed surface (Fig. 1), but the formation of the sawed surface, in practice, is
dependent upon a large number of factors.

The direction of cutting relative to the grain of the wood affects the formation of
the sawed surface. Furthermore, the kind of set, the setting spread and the precision of
set have a marked effect upon the result.

To obtain information on these matters, studies were carried out in bandsaw cutting
at various directions to the grain and setting conditions.

General method of test

1. Preparation of the saw teeth

The saws used in the experiment were 19 and 23 B.W.G. bandsaws and conformed to
the following specifications :—width—5in., length—6.91m, saw fitting conditions—Table
1, tooth style—Fig. 2. The sets were given by the conventional setting method.

2. Estimation of set precision

As a means of estimating the precision of set in relation to the sawed surface, the
roughness of an imaginary sawed surface was measured from the front view of set teeth
(Fig. 3) obtained by a projection apparatus. This is illustrated in Fig. 4. From the
profile of the imaginary sawed surface made by each tooth engagement such as Fig. 4,
the number of set teeth operative to form the imaginary sawed surface and the maximum
roughness of this profile were obtained. The value of R, is considered to indicate the
ideal loss with planing.

3. Estimation of sawed surface

The sawed surfaces for the tests were made on a 42 in. bandmill with gear feed sawing
equipment. The saws were run at a cutting speed of 3166 m/min. and the sawing was
carried out at a feeding speed of 5.94 m/min.

The following two methods were chosen for the estimation of the sawed surface.

1) Measurement of the profile of sawed surface

The thin sections of wood (5/100~10/100mm) cut by a plane perpendicular to the
direction of cutting were made by a hand planer for measuring the roughness of the
profile of sawed surface. From the profile obtained by a projection apparatus, the
maximum roughness of the profile (R.) for the distance each tooth engaged once with
the wood was measured such as Fig. 5.

2) Measurement of loss with planing

Sawed surface on the strips of wood removed by each cut (3x30c¢m) were finished
to the minimum extent with a hand planer by a woodworking specialist. The average

loss of planing the six sawed surfaces wzs obtained by subtracting the thickness of the

finished strips from that after sawing.
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Effect of Grain Direction on the Sawed Surface

The cutting tests were carried out at various directions to the grain in the following
general conditions: —material—air-dried SUGI, thickness of saw blade—19 B.W.G., set
(swage)—0.5mm, depth of cut—4 cm, length of cut—6 cm, thickness of strips—8mm.

The results are shown in Table 2~4. In ripsawing, the effect of the grain direction
on the roughness of the sawed surface appeared to be masked to some extent by changes
in the wood, but very small in actual practice. In cross-cutting, the observed effect of
these counditions was a little more marked than in ripsawing, especially at ¢ of 45°~90°.

Effect of Set on the Sawed Surface

Experimental data on the precision of the swaged teeth on a bandsaw (19 B.W.G.,
223 teeth) by a conventional setting procedure (Table 5) show that the number of set
teeth operative to form the imaginary sawed surface is about 20% and the distribution
of those is not even.

From these results, it could be anticipated that the roughness of sawed surface was
not only far worse than that in the ideal counditions (Fig. 1), but these operative set
teeth were overloaded in cutting by the side edges of the teeth.

Values of R obtained from cutting SUGI with these saw teeth in Table 5 were
a2bout 2 times those of R, as shown in Table 6.

The results on the relations of various setting conditions to the sawed surface are
summerized in Table 7 and Fig. 6. These results show that the effects of the precision
of set teeth and other cutting factors must be considered in order to analyze the formation.

of sawed surface in the side cutting with set teeth.



