245

FEEDH iy & EFEERRICBE T A HFSE
KR - Nl B -BEAE—

Investigation on Tool Life and Wear Characteristics

of the Circular Saw
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S Table 1 —(a) Circular saw condition
(3 @&.
Saw diameter 305 mm
[
Number of teeth 100
ﬁ b —{ el surface Thickness of saw blade 2 mm
) Amount of set(the objective) 0.6mm

Fig. 1. The position of meas-

urement on tool edge. Table 1 —(b) Tool edge condition

Tool angle Relief angle Rake angle

Cr-V
1 ™ alloy - Steel
* type A 63 7 20
type B~ 46 18 27

Fig. 2. The position of meas-
urement on set,

Hard-chronium

plating
-2
m/min.) T Table 2 iZ/R& :;’};Z g ?21 12 22
haglaeHmcET2ET Scelite
YHIT %, type A 77 7 6
Far D HERBEIBRT 5 type B 31 20 39
25, iU LR &
. Hard metal
VW23, BB 13 B BRI type A 75 8 7
B% % 2 inb i WR A& Fy
EHELR, Lo TAL g speed
FaOHET LM TR type A 73 7 10

BieEZrd b, FIAEMK
AL L TEBRERIRD

5 b OB - TH Table 2. Workpiece (plywood) condition

D OERBRON (LEE Timber Lauan and etc. (tropical wood)x
OME L) RBLD. Fic Depth of workpiece 12mm 24mm
bk HALEMOED L Depth of veneer Core 2.9mm ., Face 1.7mm
30 mm (ESEEM D % 20~ Length of workpiece 1,800mm 1,900mr;:1E
25 mm) K—ETH B2, Width of workpiece 90(;mm 950 mm
DEMLE 100 mm (EEE Density av.0.51 en®

B2 10~15mm) TH 5. Moisture Content 12.7~11.0~10.0%

Adhesive Melamine resin adhesive or

WEEL LT, Taegns
FRALTHELXBRFL Fig. 1
CiRT, 4 AFORAEDKE
BARE L, ¥hbXh08E, Fig 2 CRIADZZESDOEY HRESSELER L THET 3,
COMARDORLETES b X /MR TRERERRELFHL, HUBEES 8 Omm, Cut] off
0.8mm THIE Lz, M EOEERAAE & LCERRC ROk 8 Fol(EEEMD A10ME) o
WTHIER B I o WEH LT,

urea-resin adhesive

% high speed steel tipped saw
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Table 4. Wear amount of tool edgaé€ at tool life

Saw Wear amount of tool edge (mm)
number a b . c a
I-1 1.150 0.230 0.710 0.300
I-2 1.060 0.320 0.760 0.380
I-1 0.310 0.090 0.290 0.090
0—-2 0.230 0.110 0.250 0.090
-1

Inferiority of saw
m-2
N-1 0.510 0.180 0.380 0.250
N-—-2 0.440 0.170 0.320 0.210
V-1
e Breaking of tooth
V-2
-1 0.290 0.050 0.180 0.040
-2 0.930 0.150 0.690 0.230
i—-1 0.310 0.030 0.180 0.060
-2 0.290 0.050 0.210 0.080
-1 0.775 0.067 0.282 0.133
-2 0. 833 0.071 0.305 0.157

¥ a, b, ¢, d shown in fig. 1

2004 {——

displacement (km)

Edge

'H

[

at tool life,

-1t 1-2 0-1 -2 -1 V-

Saw number

Vi=1 VI-2 vi-1 VI~2 1IX-1 lJ-—Z

Fig. 3. Edge displacement (b) of each saw used in this experiment
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AF v 7 OYEIOBE L RKEMBIE OB E & H =
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. ) 10 50 100 500 1000
li@iﬁﬂﬁ@ﬁﬁfﬁﬁﬂﬁf& 7Y — 7@@%@H(L‘5o Width of wear on the relief surface (fim)
HEMGTHIREHHEYSOBRE LD TS Fig. 4. Relationship between number of
AF 9 7UIEIOE 2 HRBEINTEX 5, teeth of occurrence and width of

- . . . 3 wear on the relief surface.

- QVC%%L%LKIE\.@?‘-E\I H, AFEo Form of tool life, type 1; burning
#BBEDHK a/c & Table 5 @R d, ZDEMD on machined surface and buckling
HESLMAET LT, a/c DEN 1.3 U EEFRL, of saw blade, type 2; fuzzy.

Table 5. The value of 24,
Saw number| -1 |I—-2|I-1 0—-2|N—-1{N—2/I—-1/VI—2/VI—-1|Wi—2|D—1 0~—2
&% 1.66 | 1.46 | 0.88 | 0.96 | 1.35 | 1.41 | 1.65 | 1.47 | 1.82 | 1.48 | 2.79 | 2.79.
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Fig. 5. Amount on set (k, I, m shown in fig. 2)
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5 VIl o HfkmBEREN ThiEE H X BT VITIVIi2 v1.1§3_v1.1.;1 V“‘f V&;LG VI17 V118
ign of saw too
USRS E}%X" HD ?:ﬁﬁ@ﬁ%fgﬁ@’@é Fig. 6. Amount of set on abnormal* side
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BRIV R VI-l 2 6E25 L TREEEE *:abnormal side ; burning on machined
surface,

cLdPhicxh, HBIHBORREC LD LS
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B DR ALETH D, 20 M The value at tool life

value (/ll)
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Résumé

The purpose of this paper is to investigate tool life and the relation between wear characteristics of
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the saw and rheological behavior of wood.

In this experiment. we machined plywood (table 2) with a circular saw to tool life. The Circular
saw used in this experiment was made of Gr-V alloy steel, tool by hard-chrormium plating, stellite,
hard metal and high speed steel, and had tooth shape of type A and type B shown in phot. 1. Saw
condition was shown in table 1.

In this experiment, we observed the form of tool life, wear characteristics of the saw, the wear
amount of set, machined surface condition, ampere variation during cutting and roughness (centre-
line-average value) of the saw teeth.

From this experiment described above, we gave the following results,

1) In this experiment, we determinated tool life by finding troubles on machined surface as shown
in table 3; fuzzy, burning on machined surface and buckling of saw blade. It was found that the main
limit to tool life was tooth wear, but a few reasons also were faults of the tool ; dropping and breaking
of tooth, buckling of saw blade and cracking of saw blade.

However, we had to consider that, as a factory laborer determinated tool life by his subjective
judgement, the certain difference of tool life came out among individual saws.

2) From fig. 4, two types of wear amount on relief surface could be distinguished (type I; judg-
ement after harsh cutting burning on machined surface and buckling of saw blade, type 11 judgement
at relative light wear: fuzzy)

3) As we considered the relation between wear characteristics of the saw teeth and rheorogical
behavior of wood, we made the assumption that elastic recovery might occur on the machined surface
during machining and the expansion of compressed material might cause the friction between the recovered
machined surface and the relief surface of saw tooth, With these assumptions, we could explain that the
wear amount on the relief surface was larger than that on the rake surface.

As we considered the relation described above, we estimated .the ratio of wear amount on relief
surface to that on rake surface, a/c. (table 5). From table 5, it might be found that the value of a/c
except for saw number II was larger than 1.0 and the results might support the above assumption, That
value of saw number II was smaller than 1.0, the results were not consistent with the assumption described
above. Then, we tried to explain this contradiction. It might be concluded that, because saw number
II had small tool angle as shown in tabe 1 (b), it was affected by chipping on tool edge.

4) Amount of set on circular saw was not arranged in order at initial condition before machining,
but was arranged in order during machining. It was found from fig. 5 (@)-{(d), that amount of set showed |
a fixed value at tool life, and the fixed value was different with the tool material and tooth shape.

5) From fig. 6, it was found that amount of set was one factor of burning on machined surface.

6) From fig, 7, it was clear that roughness (centré-line-average value) on tool edge increassed with ‘
wear of tool edge. From the results, it might be concluded that chipping and/or dropping of small
particles on tool edge part was taking place during machining.

7) From fig. 8, it might be clear that ampere variation during cutting almost coincided with wear
amount of tooth. From the results, it might be possible that we judged tool life with ampere variation.

8) Machined surface was affected by wear amount of tooth, machining condition etc.

Phot. 2 showed the variation on machined surface during machining (saw number V-I)
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(a) Type A; hard tipped saw (b)
Photo. 1. Tooth shape.

Type B stellite tipped saw

@ Cutting length; 3.6m () Cutting length ; 288 m

(¢) Cutting length; 450 m (d) Cuttig length; 715 m

e) utmg length : 900 m
Photo. 2. Machined surface (saw numbe; V-1.)
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@ 200« mje

(b) Cutting length; 900 m
fuzzy on face

Photo. 3. Machined surface (saw number; 1-1.)



