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- R: Radius of die circle.
R’: Radius of eccentric die circle.
7: Radius of circular locus by center of
eccentric die circle.
a : Sharpness angle of saw tooth.
7 : “Slope of anvil”’.
0: “Die lever angle’.
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Hardness of bandsaw-blade.

£ = v Y 7 =) CHEE |
Thickness of saw blade Rockwell C-Hardness ] Bt
B.W.G.  mm S S S Note
oot maximum , minimum | mean |
9, 105 | sl .48 50 |
20 | 0.87 51 i 50 51 Munkfors (Sweden)
28 0.36 49 47 ‘ 48 ]
i ‘ ‘
21 0.81 50 49 49 . .
52 0.68 51 ; 8 : 50 ‘} Lightning (Sweden)
23 0.65 51 ‘ 49 % 50 1
25 0.50 50 48 I 49 ASSAB (Sweden)
26 0.44 49 ) 48 | 49 j
20 0.86 51 | 50 50 |
O R
23 | O: 65 | 53 \ 52 ‘ 53 Home preducts befere the War
26 ‘ 0.47 3% i 37 ‘ 38
2 0.89 44 ! 42 ‘ 43 gt o> [ PE S
26 0.45 45 I 45 \ 45 | Home preducts after the War
HEREEO TN X D &< el hudie Table 6. FARIOT v &L OFE
. . Hardness of swage die and anvil.
B, FhM A=~ oMTICLoTY  oroness of SWage dIe and anvin .
‘ X A TvENL
MEHA 5z 22 & X0, WA Die Anvil

! No. | w Y 7w CIEE

- | pes w77 = ClHiE |

T5z 2 b ER A=~ o MT0%F No- RO | = pockwell G-H | N | Rockwell C-H.
BEELF L. bR, WHEOL1 1| 4.75 65 Ill 69
. 2 6
BIO TV A ThER GBS L | o o7 | 8
3| 3.9 66 34 68
¥, TOBELIIHRE Table6 4 | 3.9 62 4| 63

|

DLy hT, EAOHE,LbVLE, S 39 66 iSi o4
6‘ 3.15 67 6 66

#4 No. 4 CREMOEHETRE ST R
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Nobuyuki EDAMATSU and Yutaka OntrA:
Studies on Setting Methods of Bandsaw Tooth (Report 1).
On the deformation at the tooth point by swaging.

Résume

For rip and log bandsaw blades the swaged tooth is to be preferred. This setting
operation is carried out in two working procedures, namely, by swaging and by side-dressing,
and in principle, the amount of swage and the precision of set are owing to the former.
But the swaging method in this country is solely dependent on the filer’s experience; the
fundamental mechanism of swaging has not been evident.

The main purpose of this investigation was to find out theoretically and experimentally
the mechanism of the deformation at the tooth point on a bandsaw by swaging, in an
attempt to improve the swaging method.

The hand swaging apparatus for the tests was the Akimoku type (Disston type); the
Rockwell Hardness—C of its anvil was 69, and its die 65. Adjusting method of the swage-
die is shown in Fig. 5. Relative position of the anvil was expressed by measuring the top
of an anvil screw with a dial gauge, but in OT'<OT (see Fig. 4) by the stopping position
of the die-lever concerned with the position of the anvil (6maz).

The tests were carried out on saws having shapes of teeth as shown in Table 1 and 2.

From the projections of the swaged teeth obtained by a projection apparatus, the fol-
lowing values were measured, by which the deformed condition at the tooth point after
swaging was expressed (see Fig. 6): c—depth of deformation, d—swaged spread, f—Ilength
of deformation, s—swaging dimeunsion.

The following points are discussed in the report.

1. The principal factors of a swage for swaging are its anvil and die.

2. The section of a swage-die is determined by R, R’ and 7, and its regulated position
can be shown by 6. (Fig. 1)

3. When thte section of a swage-die is constant, the deformation at a tooth point is
related to an osculating point of a die with a saw-tooth, which is changed by 6 and «.
(Fig. 2)

4. Relation between the swaging components and the deformation at the front of the
teeth after swaging, assuming that a saw-tooth is deformed plastically by swaging, can be
obtained geometrically.

5. It is considered that the amount of swage is directly proportional to ¢, inversely to
F. The former is rather less than the calculated value, but the latter roughly corresponds.
(Fig. 7~10)

6. Generally, the relative position of an anvil is expressed with 6,.., which is a
lever angle at the stopping position of a die-lever concerned with the position of an anvil.
If 0,0c<(ki+k:—a), ¢ decreases, accordingly the amount of swage will have the same

tendency :

R,2+72_R2.> kg:COS-l( R2+R/2_72->

where k;=cos“( Ry SRE
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7. If 6 was constant, the greater amount of swage was obtained as 6., was decreased,
being maximum at 6=0,... (Table 3 and Fig. 11~13)

8. At 0=0,42, the maximum value of s was obtained when («—6) was set at a con-
stant value, which was 20° for the swage in the test. (Fig. 15, 16) These maximum values
of s increased as « decreased and blade -thickness increased. (Fig. 15, 17)

9. Particular attention was paid to the effect of the tooth style at g>/ (see Fig. 18)
on the deformation at the tooth point after swaging, and the relations of such a tooth style
to ¢, f and s were examined. (Fig. 19~21)

10. The first essential for ensuring satisfactory swaging is that hardness of an anvil
and a die be suitable for the saw blades. The results of the hardness tests on bandsaw
blades, swage-dies and anvils are shown in Table 5 and 6. It was considered that Rockwell
Hardness-C of an anvil and a die to satisfy all practical requirements should be more than
65.

11. The sections of swage-dies practically used are shown in Table 7. Further study
must be given to this problem in the future.

12. Effect of 7 (see Fig. 1) on swaging is important in practice. From the result of
the test, it is clear that 7 should be set correctly for the clearance angle. (Fig. 22)

13. Effect of the ground surface at the front of tooth, with which a swage-die osculates,
on the amount of swage is shown in Fig. 23 and 24.

14. Swaging methods in 2 steps were compared as shown in Table 8 and Fig. 25.

15. Results obtained from the foregoing experiments demonstrate the relation of swaging
conditions to the deformation at the tooth point. However, from the point of practical
application, it is required for satisfactory swaging, that easier setting of anvil and die be
facilitated, as also means of ensuring the highest degree of precision in the finish of saw

teeth.





