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Table 1. #EFIEDOHE
‘ Characteristics of experimental saws.
[E] £
Saw A B C D E
<]
Number of tooth 10 20 36 10 20 36 10 20 36 36 36
§R & (mm) | 2.90%
Thickness of blade 2.12 |1 2.132.1711.941.90| 1.95| 2.23|2.21 | 2.28 (2.00) 1.78
L - S
Hook angle 19 19 S 17 16 17 20 20 13 15 16
wowm A ()
Sharpness angle 57 56 70 60 67 65 50 58 61 61 60
® BT A O
Clearance angle 14 15 15 13 7 8 20 12 16 14 14
& (mm)
Height of tooth 11.0 | 11.6 | 12.8 | 15.2 | 12.9 | 10.6 8.7 8.8 8.6 | 12.5 | 11.7
7 % U g (mm) .
Width of kerf 3.28 | 3.39 | 3.40| 3.25| 3.06 | 3.28 | 3.14 | 3.14 | 3.15 | 3.09 | 2.73
7 ) ORFAE CRMERD
Side clearance angle (°) | 0.9 | 1.4 (21.8| 2.5| 2.1 | 2.1| 1.8| 1.8]| 1.8] 0.7} 3.6
(Face)
v (EEED
P (Back) 2.8 2.1 5.9 4.2 3.6 4.1 3.1 1.8 3.5 0.5 —_
¥ A& O . N N | _
Bevel angle - 22 - - 2
Fy TDORIX (mm)- —
Length of tip 6.5| 7.5| 9.0| 7.5| 7.0 7.0| 6.3| 6.3| 6.3 —
Fy 7DOEE (mm) ’
Thickness of tip 2.7 2.7 2.7 2.0 2.0 2.0 2.0f 2.0] 2.0 — e
* hLMOEE, () WIIERLECBSOE S TERE 65 mm OE
Thickness at center of blade. In the brackets the thinnest thickness at radius of 65 mm.
Table 2. AV, FOKETH
Number and dimension of expansion slits.
£E & 4
Saw Number a* LA c*
mm mm mm
A—10 3 24 3.0 1.2
A—20 4 24 2.5 1.0
A—36 3 23 2.5 1.0

Fig.1 $£ADAY 4 b

* Fig. 1 M8 These dimensions are illustrated in Fig.1.
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TH YV Thbo FAVERBADRIL, FEHC Fig. 1 WRTIIEAY » PAUILDOTVB, ZDARY
F O & Fix Table 2 D X 5T, ZHIITIHIBNC X 5885 DIFRE AT 27D L vbh b,

Table 1 CROND LI, A—H—RIDOTEE, WENELDT5, A-36 FFITEEEEI5° 1
IDTWBS, ST DAL LTH S 7o THBY, '

2.2 SFEEOLLTEEORZE
M RBRICSHET DT, SMEOEEO L EITRE 2,
BARTTRERERCIOTHEEL, 7+ ) OXFA, MEAIEERETERVOT, € r - vikics

Expansion slit on saws A,
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BELTHR LR, EERZERLIOOEBOULE LM YAy —JKkXD, 7H VB~ A 772 —&—
CEDT, 7HYVOHRAT LY #1177 =-2%HTT, FRERBE LI T
 CDBNF s TRIVCERDH R, oy h— ABNEEEHC LD THE Lz F v 7D 5 2348
B 5 4o T 2 T ORDI,
2.3 EEAE
#hcis, ﬁEﬂ\E%%iklOf aiﬁmuu@/&iﬂ“zﬁﬁwmﬂﬁ‘.M&ﬁm Lt (Photo. 1)o ﬁEﬁh
3 25.4mm, T.51P O — 2 —EHETH D, 77 v OORL 190mm T, 7 v ORAMEITEE 90 nim

DL ZAHT 0.0025 mm ThOts, b« BHILEEFLND 135mm FTHRAET 7 — 7 AELCEE
TR, FSELFR & S80I EE S 87, SEOEERIE 3,000r. p.m. T, 31 HE 16,2 m/min T
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A—20 . B—20

» 4"‘ R £ to. . @ R "
A—36 B—36
Photo. 2-1 ’ Photo. 2-2

Photo. 2 £t R H 4E

Saws tested in the experiment.
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Cc—10

C—36
Photo. 2-3

Saw tooth

0 l \ Face
Fig.2 BREEEFER ORIEHE

Definition of wear of tooth point.

E
Photo. 2-4
Photo. 2 L3 MR

Saws tested in the experiment.
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F~, Fig. 2 O X 5 CHEEBAD 2 &4 Lo
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EERE R ERE R X Y BIEEL, Fig.3 ©
X 5 cEERER OP #WE LT, ZDER7 VD
Pt BT N TRIE 2 R -2 BB T 5
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L370T, EHOBED L5 2EH RN LMY 0k Front
Bighotz, WEZAFGECOWTSMDOEREL L Y, Th
LIOWT—EEBHMT 5L, FOEEEYREL T
Do THYDOBEREAFH, ROHT L SELRDTIROE -//
SR OTHETEH S, ,///ﬂ
(2) BMFTEED Saw tooth

BHEHNIERENFC LI OTHEL, —~ERHH S
L, BeRERLBNNEMRRRH (F F=v) 2 3HH
HLTRDR, TS EROBEC X 2 LB KT 5
T DIEETH o

(3) #HEED7 5+

BEEDT7 7+ OWTECIHRERERL A, LIE®c

Fig.3 7+ VEREORE &

Difinition of wear of tooth

IOT,ﬁﬁoﬁﬂwﬁﬁﬁbkavvaﬁ%Komtx corner.

iz, ZOWEH KL Fig. 4 CRT Lok, AETREHE Microscope | l
H% 40° 1T, BEELCZEHALYOANLYESE, —h

CIKFEHEH BRAXEEL S TTHRE OO LT
ETIBREOMMAEETANLLBE L, ZOBMLRED t

HFHROTTFI, B DM FTFICH LTHI45° I 2 D1,
| CAUSEROVIIFT, b tooth mark DHHICH L
TRIFEADKIN L 5 5720 Th 5,

BRI O hSAE T, WIEREH 15 mm, 15
BOMBRE 20 {ETHOR. 774 DEFL, HADLLE
DE Hpee(lmm) TRLID, FORDHEOEDLEHT
5%, BRERLEOEOEE L amm, BEBOEREY n, #

Light

. Fig.4 #0775+ O
SEOBME a & FHuY (Fig. 4), EEOZEDOREE hmm EFTtE

BRI I>TESRS, Method for measuring of
roughness of sawn surface.
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et 1EOEIIC X S THEELRHAL SRR L 1 D30T oo, WIERE o, FHHE b
ELEDEHCOCTHE Lo HICHRND L 51, MECENTIHBANLBEOT, Mtz LT
ML BICOWTRL T B0 ¥, Z0@MBEIICOWTIIARIC X > TEORELBE LA, &
heow Tkt 5,

2.4 HEMH '

EHMERRROEFMB L LT3, v BRI e5HT, ERVEEI 0T WIEY L X
T YWV mEXDARD, BRIEFREOC— BN T Lo & D@a ikt 2 BBRE Lic
z %&?'C, WML >, =2V, RhIvy, =vHe s e sBiiblizot, Chbshe, ik
DX 5'.01, WMITEEIRER L LT F= Y2 At :’ﬂwn\fhi)ﬁﬁﬁﬁ F Q¥ Table 3
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Table 3. HEEMBIOME KRINDBLEEHTH D,
Properties of sawn materials. bt B LA T D X 400 mm,
[ELE | FPHFERRE
i} Species Specific gravity| Mean width of & 30mm, BEKI 300mm OHHDI
in air dry annual rings AT, HEH FIAGEED D b
Todomatsu 0.39 3 72”"” .
(Abies sachalinensis) : : S EFENTWI, BIIRIERD b F=
Buna 0.61 1' ” YR, EE% 10mm i L,
(Fagus crenata) : ’ AT X T 1 E ORI 400 mm
Makamba
(]'Betuga Mazximowic- 0.76 1.61 Thot. B OBOHH LEIXTIEIL
L CTE BEAL OIS Smm B & 5
Red lauan 0.44 .
(Shorea negrosensis) : CH Lz
Manggasinoro 0.53 _ BHEEOIEFR UM EIXThE
(Shorea philippinensis) . . B
hORPIIR LI,
m X B & R

3.1 BT TOHEY
FEEHET » 7O N 2 L FOERRFERS LUEHDOH 24 %, Table 4 KRt EhBEOLDR,
BN BEERO KM BHCOVCTD H 2% Table5 ihhiF %, Table6ic Lo TEE A 35 LU BICfH
HERTW588EF » 7L, ~4 2— YV —DRSEBMBEEIRL HRTIFELHUEDETSH S 2 L2FEbA,
JIS® e\ THFED » £ 1% Hy 410~580 OFPHTH 220, XBNEHVETHZ. 88 CIZA, B
CHLTH Z+DECHEER BT 5. HWEOEEIZA—»—cLiufA, BIX H, CiX Gy LHL
T B3, Table 5 ICHBELTED H & HEIEN W TM T 5o EHEREILC DAL TH B2,
FEMAE L LTELB LA, BOHIWNCILD, BHDH 23 TiXA, CREBEMALEL D » 2D E-B

@%ﬁﬁﬁ LT\/‘ 6 o
Table 4. #REBEO» 2
Hardness of experimental saw tooth. (Hv)
B - _ _ _ _ _ _ _ _
Hardness _ A-10| A-20| A-36| B-10| B—20|{ B-36| C-10| C-20| C-36| D E
S =h ‘ —| —
4B 3 Mean 1,641(1,682(1,600]1,635|1,622|1,643|1,033|1,123|1,014
Tip Standard 101 143 77 931 143 | 109 82| 120 79 — —
deviation
& | F b= ] :
Blade Mean 399 | 867 | 361 431 468 | 434 | 282 | 287 | 324 | 463 | 485
Table 5. ZFELESEHHID H & D HE
Hardness of saw tooth material. (Hv)
& & &Y x #Y & & &
b3 v Tungsten carbide Carbon steel Special steel
Material H: | H, | G G: | Gs | SK5 | SK6 | SKS5 | SKS51
Hardness 1,800 | 1,650 | 1,500 | 1,300 | 1,200 | 680 | 620 | 450 | 450
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3.2 SEEOMELITRE

SEP DA ITHEE & U NEEOERREL KA LI, ZTOKRIIL Table 6 DEkHThd, Zh
CXiuIs—»—5, BEAIKI2THEDVERRVL 5T, HERRLEERTD ETEIRV, K
C-20 THEADOKEEMBICH L ThBh Dk, ¥ A-36 T7 4 U ORITAOEREREIA XV OIHIRS
G774 ) Db THS . BT 7V -~ 82—V —, TEOELERTHIEBEIENR G, 5%
BAERRBA L LURCER L T ETh 500, EBRHEAIRTN510 X VEENRFROT
i ELbD,

Table 6. SEBROL LIFIEE (EEREZR

Standard deviation of saw tooth dimensions,

E Saw A-10| A-20| A-36| B-10| B-20| B-36| c-10|Cc-20|{C-36| D | E
WO M (@)

Hook ngls 1.1] 1.3] 0.8] 0.9] 0.9] 0.9 1.4 1.5] 1.0] 11| 10
g ﬁ#ﬁ & ) 1.2 1.1 1.0 0.7 1.1 1.1 1.1 4.3 1.4 0.5 0.9

Sharpness angle

BB A @
Clearance angle 1.3 0.8 1.2| 0.5 1.2 1.3| 1.3] 3.2| 0.8 1.5| 1.2

Height of o (mm) | .08 0.06 0.04 0.07] 0.07] 0.04 0.02 0.02 0.05| 0.04 0.04

7 4 U g (mm) _ _
Width of kerf 0.01| 0.03 0.02| 0.03] 0.05/ 0.01f 0.01] 0.06] 0.01

7 Y O H EEHRD* (mm) :
Setting dimension 0.01} 0.03] 0.02] 0.01] 0.04/ 0.03] 0.03] 0.04/ 0.04] 0.04] 0.0t
(Material side) i

2 CBMED  (mm)
+ (Sawn timber sidey | ©-02 ©.03) 0.03 0.02 0.06 0.02 0.04 0.04f 0.03 0.04 0.0l

74 ) O GEERD
Side clearance angle 0.1 0.4| 2.0| 0.4| 0.7| 0.8f 0.7| 0.4 0.6 0.3| 0.8
(Face)
7 (BEEHD @) —
2 (Back) 0.6 0.5 1.7| 0.9 0.8| 0.6 1.1 0.9 1.0 0.5
¥ A (@) | = = = = = -
Bevel angle 1.0 2.7
3.3 SREDEEE

(1) pEMOEE/E
F v 7OHEHT M BOE o T, B LT, TORED fl% Fig.5 TRt Zhbof
BOEREN,D, BEELIERD (MEOHMEY .
Rovtc, BORATES & BEIEEO BEMARESTE g
0

Face
Fig.5 BE0EFERTOH o . . . , . ,
it 0, 12, 300, 1700, 2500, 3500m 0 1000 2000 3000
&ﬁ‘fé%}—ﬁ‘?‘ Amount of timber sawn
Wearing stages of tooth point. Fig. 6-1 BEEEEESEOTESOME (B85 10 80
Figures illustrate after sawing of Positions of worn tooth point (saws of

0, 12, 300, 1700, 2500 and 3500 . 10 teeth).
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M, BRAD 2ENREICTAHODOE
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Fig.6 EEREMESLOTES ONE + ) OYFEAD 2 %—%ﬁhm;ofﬁﬁ?
Positions of worn tooth point. 3 X 57DT, O B2RDILIDN,
(2) HEREERER _
#hic L b7 ) BREERER O (L Ey, MXNE s 7 7IRTE Fig.7 DX 5 Thbo
C chERBE, ¥ TOWHE, B

o
3 T e ‘ /,x«’;-' bbTEEL LIt ORIEL 2 KOBERIC X
%%? o ‘ STELEND, COLSIE, TR T
< T RIS THERE 725 2 LIk, T, 7Y —
§ “1 T X% = FA— FOFHlick Tt
, P L bm B le] om FHh T 320, EETAK X 2&REIH
Wio % vt of tmber sawn KIWTHTEDY - 7—7 ¥ FLINEE
7-1 (8% 10 ¥ Saws of 10 teeth.) DBIENTRNE 77 7 L T2 ROERTED

®A-3% + P

& B-36 ° E

§ 007 x € -3

X 005]
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Y

s

$

1
007 F 030 mlo—l-‘—smf‘oo‘alz.
Amount of timber sawn ) Amount of timber sawn
7-2 (8% 20 # Saws of 20 teeth.) 7-3 (B 36 # Saws of 36 teeth.)

Fig. 7 ## R & BRIGEERER O BIMR
Relation of amount of timber sawn to wear of tooth point,
#H 1 Species f : Buna, [ : Red lauan, m : manggasinoro, b : makamba
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Table 7. MEREFEDERR W=al® TI¥kiT5 a & n OfF

Values of 2 and » in the formula W=aL"

£ 1 M E K N B2 H B &
Eo] First stage of wear Second stage of wear
. Saw a n a n
X 1074 X 1074

A—10 94 0.19 2.4 0.72
A—20 50 0.31 5.9 ' 0.60
A—36 105 0.20 1.0 0.84 .
B—10 110 0.20 2.4 0.78
B—20 76 0.20 4.6 0.61
B—36 120 0.18 7.6 0.58
C—10 150 0.16 47 . 0.42
C—20 125 0.18 47 0.36
C—36 220 0.10 63 0.34

D 260 0.15 — —

E 63 0.39 — —

EhBZeHEL IR, FZUHOERTEE 1 HIERE, KE¥OBRMLE 2 HELLHRL T, ZOH
BeED UL, RERTINE LWEER L v 2 WERO S BRI KT/ b, TOEMAIIEEA BT
% 1000 m HijE%, $ECTIX 100m RiETHOTC, TOROWHE#ELF » 7OMERC X 3K 0.03
~0.05mm Thot-,

Fig. 7 DE#IX

W=alL" (1)
REDOTELENDG, ZIT W: HIRERE (mm), L:#HHME (m), an: ERTHS, ERICLOT
Bohic a,n Ofi%x Table 7 R T .

B 1, 2 HIEERE b nids o TOME, BBICBIRIL S RIEZE Lo 725 2 WIEEREIC IS\ TEECIZA,
B LB Th D, BHEOENEICOVTE, ORI\ TH» 2+DENCHEKRT, 4B
A, BiRzhXv/h&L, ¥mETdE vENEbLRE D,

DERHREO¥EYRL L, EA, BTIHERKERL YR bERRIF UM TH DR, §£CTik
BEEAY 20 A& 36 BLTITFEL WSS, 10 BTIRE 2 HERC S W TESRIIE LML, =D
ERTINEHEE, RV EEN—ETHD0 b, HEIVALAEICKEAT S, Lich>T, TIRALRERE
DRI DIcHCERREIEN LI E XL b5,

73 PIEIRRED 7 » FICEEOTSNATNRLNIC, ZONTIRYEIIcsZ 5 X 5T, B -
F v TOHILEL, BCEEBR S MO, BRERERADTF » 7RATEHEUIHARIE, FOELBRAL
7‘:.;

HMHR I L AEER, &7, 7V -k bbE VEbLIT, HHEE 2 EHLOTh H—ERTRIN
foo THULF v THEDLDTEGLDIC, HHROMEOENFE LV O TIXAV21 L Bbhd,

<4 2— v = DX OBEENR LML, 7 7% 88m WM LR THREMIBZEL, RBvHiL
foo SHRTH Y DHTEIVIED Z 2 HFEEAL T3 X 5 THOTe, '

LEFAEERTF, THTF Y vHEHMTIE, BREERT. 7Y -0 2BECL & VBRI TES
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RETHo2s, YAV rE B LRECERIES,. ~ v v m ke 12m HTo, BEDULE
D TEL 027D THM 2 hiIk Ui,
(3) 7% oYeoEER
MR ET V) OYIROBERREOML, Fig. 8 0L 5 Thotm, )
7 ) OUROREREECE, RICROI5 X 5 RO hElicis s —Eic i 5B 5 & 5 T,
%ﬁk%mcmﬁ%ﬁ&b,%CJQCdOTR%@ﬁ#ﬂﬁ2@&6I5f&oto:@—%ﬂﬁ@@
ﬁéﬁ%ﬁﬁoka@%b<,Q%~&%mm@ﬁ@ﬁ&0to%C@%Z@@~Eﬁﬁo§ﬁ§u
ﬁOﬂ&M1%%Lto%§©§ﬁmﬁﬂﬁ%,7#U®w%%tékkaﬂ§§%btﬁ,7#9@@
%@@%m—%w&b,@ﬁ@&ﬁ%ﬁ?b:tﬁﬁ%éﬂrvamm,+7fy~mow1%ﬁ&&ﬁ

SbobOLEES WD, BEREEROEANLE CEECa BN R >TH BT Ly,
%ﬁ@ﬁ%iuw&#oﬁv%Cﬁﬁkkf,%A,B?m¢f&6oA,Bﬁf@&ib%mtwﬁ
BMEIKICID L, BOHILEHCERET 5 EFN DS,

mn °A-/0
§ O/ )93/
S X
Q
Y]
Q
L
NS
Q
§
géo IR AT l 4 ".”(.I"IW.J’L"‘,[

05 ‘30 50 100 300 500 /000 3000 m

Amount of timber sawn
8-1 (BB¥X 10 # Saws of 10 teeth.)
© A-20

AD.’;[ a8-20 ;
L)
§ xC-20 I
()
< O
N G ——— D v
= - .
\003 " - /@
°© g od -
§ ) /‘/.
) L
gao/ ./I IfJ Lt el , pIAIJ "nll.lbll’inlJ;IIIMALL

30 50 /00 300 500 1000 3000 m

Amount of timber sawn
8-2 (BE¥ 20 # Saws of 20 teeth.)

nn 0A-% + D
AB-3¢t e E

0.03

wear ot tooth corner

1111l : FJ L '{lllfit'rlll {J‘”I*‘

o 1
005 30 50 Joc 300 500  w0c 3000 mt
Amount of timber sawn

8-3 (HE¥ 36 # Saws of 36 teeth.)
Fig.8 #MEL 7+ ) OY0BEERE OBE

Relation of amount of timber sawn to wear
of tooth corner.

74%—7-D?R§%§H%y77
—LRBELL, T oD
ABENRKTH B DB DI A0t D
TR & Bbh s, EMEE OFE
FERIISEE K THOMM, Ziuks &
FOENZ L DIENIE, BHTFTHID
DTSN L AERL W5 2%
ZbhB,

3.4 IBHFREEH

BMTEB ) L MR L © B R,
Fig.9 iR 23D Th 5,

COHELRIRERBEOE S L A U
<, WK S57 ETC2ROBEHRTRE
hs,

R CBRE T, BERELR D AT EC
BOBIXABINEL, A, Bikchd
DEEL, 2DA, BRI hootee
BREAS 36 MDBE ANDREND, &
AUXA-36 YURSIT 74 ) Didb b &
2bhb, $EC LA, Bo=Ez, MHn
Wt B L/NCiE B & 5 Th B,

RCHEDF » 7T, BENSIZ
EHMFTEBNEE L eon®, ¥
BREL 553 E, YISIRHICE LR
BHNrmT 5. Bl AOMEBEIZEC
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42 100m FIEE TR, A, BirihiX
DBLET D, 0L TORERIINNE
i XoTHin Y, 104 T 400~550W,
20 BT 700~850W, 36 T 1,100~
1,200W Ttk

<4 £=V—DINI L LB
PREL, WMRIATH B, LEMALE
Eix, #MFTEENIR L E,I DR, &
7y VEORENZ &, R’OF T
VThHBHEDERI X% L Bbis,

3.5 mEW

(1) #HBEXHEHD7 F+

BWEEORKT 7Y Huos LHHEL
DEERIL Fig. 10 0 X 5 Th 5,

ZDORERIIBEHTH 5%, C-10%DF
WTE D2V T S EIYIBEIAE Huoo
b ENCTeh, ZoREND LR
TSI lc ML TW 5, o7 5
FOETR L TIEEF » 7V —ko
WTHIE S HE I N TV 5, Huoe @
EIRBLELELTHBH, B T—
TEMER 7 RS D, BEIRTH DT
CDRET V) OYFOERE L 24T
W5,

WL 5212 VMWD X 5 T
<, 10DBEMITHARTRRRE
ETTRETHS, ¥ v TOMEMNT
%, BHEEE BEANENT, OWTB,
COIRIC KI5, $8A & BIZDOW Tk
Bkt E, #MMTIERICiid ¥ hEsts
o, T I TIXADHMB X b/
ThDOleo ZHITADEYHDEI DK
B2k, Ay IMbB LY ORE
TR 2 BRI R B,
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= 39 aB-/C
3 R x c-10
s
2
100 1 1 {I I ] | [I || ’{l 1 |Hl’lnjll [J_lm li
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10-3 (BE¥ 36 #% Saws of 36 teeth.) S

Fig. 10 #HHEL Huos & OBIR ZOEDETBR
Relation of amount of timber sawn to Humaz. W+ ) DYEEDOREA WL &, Bk E

EENTW2 DK UTHRM LR & L 23% 2 bivs, Table 8 IR LMD 7+ ) OHORE
BEOEXRLIY, ThhbRBLAGT7Y ) OHOEED IWHOENT 7 HINCiRd X5 Thb,
7L, B-36, C-20, C-36 Tk, 7+ ) ORFE LIIHRBHPOFIVINELHTHWE, ZhbDZ s
b, WEEOT FHITIXT W ) ORE L & bICHEROTEEDOHE L b oT\ 5 LEESND, =0
L3 BE~A =V BV TR EE LRBARR bR, DTRECEA RO EECORET,
FRANCIRRE TRbRer Ok SRR EKEE S TR L BEET 5%, BIRIIEET S
NDDOTEENDILHDOIIDTHS S o
(2) BEC X #HEIlogE

Table 8. H.,—H, DHEEE

Difference of roughness of sawn surfaces between sawn timber
side (H,) and workpiece side (H3).

o A-10/A-20| A-36| B-10| B-20| B-36 |c-10|Cc-20|Cc-36| D | E
Diﬁfence (mm) | 6300.007| 0.020] 0.017| 0.019|—0.002 0.034| 0.034 0.027|—0.020—0.006

7 K ="

Significance of diffe- O X @) O O X O O O X X
rence

7Y OH*ROBED
= (mm)
Difference of standard {+0.01] O [|40.01|4+0.01{+0.02 —0.01|4-0.01]" O |—0.01 0 0
deviation of set di-
mensions

¥ O =% Significant
X 2/ Insignificant
¥ HEAlo 7 v ) O OEERFEY+ 2T 5,

The standard deviation of set dimension on the sawn timber side is positive.
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BEMMO7 741, BED X 5 CETMIRC XOTRE LA, L ORR) SEREEREOEREL /15 X
37 mBHET S LXEEThH O, L LEBIRIL, RV TLLdchENlobsiksz L
PHEETTHLIREAR I T bhic, TOBEYPHLORELB 01X, HiEus, High, B TED
RIFILET, REUMEC L 2EEMOMMDOLORETIIE S, ¥i, ERAMCIBHIILRT, %
DR OERMEIRD LN EFEIL V. THhT, BREEBCI2HEXPOBTFHEL RS,

#ENEZRFLFHLI, O, M, VO 4EFCFE L, TOBIOBIUL, Kvivo¥DX 5T
5%,

I :JEEREBEAMET tooth mark $47c<, FiEub, Bighilizr AR bhitw,

IO B E LCE@ELET, REOSHER L Yh T3, HiEas, BighilgsPETTn5,
tooth mark IR HIZDTK %,

10 : 2% WECHEES X S U 3 hT, hidd, BEhABRE2TL . MR TEOMINSL
HTL %,

W HY%bAVET, RUBHEROTEZILZET, HERDELV, B TEOTIAREL A,
ZORIBKRERLD,

Blbo &5 et & PLoHEERE L EHIIC OV TR, Photo.3 DR Y ThHb,

COX SRR LIAOTh F v BB OB ENEHEL, TOREL F LHieDt Fig. 11 TS
%o TNHLOBTLINHENL S DTIESH 52, R O ETS Photo. 3 D X 5 AR & B bR
LAELTW L, ORI EEETII . 1285, Z OHETREEHAIC Lot T EORE
PR, TOUTHEDEOT B LNELDAR, + Fvy TlrE: LTHILS ORER Lo
TE LA, LS REML Y TRt oX L BB THA S,

B EDHER» bEROFERBAYE L TA5 L, EHEMXb5WETIIS S5, EEOMMS L LTIk
FAETELIBETHY, T L TSR IVIIERRE LTER L THRCEML bRRWEBETHSL, £
T, ZOBRBEPNERIVCE LKL O TEROBEROBRAK L 2T LR Lz, Zhick?
&, MAKREEATR LIRS, BRRREL, CRVWBHL UL LAV, ZDEFRF » 7D » 2 HicidiE
HELTRD, F5 7YV —TRF v 7O W 2 BKREDFHHERCK LTHAINS S 2 Lambib,

grade I
7z II
7 10
2 v

Photo. 3 #XPlLo—4)

Examples of sawn surfaces.
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Saw Grade of sawn surface by visual inspection
A-p [I]"T | *° @ | ° v
A—z20 |17 I *°m |2 v
‘A 36 I r T | X0 I | A W
-/ [1] 1 | T * °f v
- 20 1+ ] II | X0 I Ar W
B-3 |T'| I ° o ‘T‘ v
c-s0 [T 1 1 v
c-20 |ITL|X i
c—36 |II°T le L
o I
£ |r|mfw
Species |t|o| m ol m | ¢ | | , mn ‘ J
0 7000 2000 3000 m

Amount of, timber sawn

© BEREEERIC R A5 1 HIBEREOK T Ao
Inflexion point on wear of tooth point.

A T ) OYSERCET 5E 1 RERHOKRT &
End of first constant period on wear of tooth corner.

X HEMETEBC R DR A,

Inflexion point on net cutting power.
+ HBEE7 BT HE 1 REEHOKT Ao

End of first constant period on roughness.

Fig. 11 #MRLBEIOREOEK

Relation of amount of timber sawn to grade of sawn surface.

#BENI2 B, A HIADEER A S RARSEACSH 5,
ﬁﬁ@%g?&ét,B%é%@%VT%%V7&%ﬁ¢§ﬁ©%bﬁﬁﬁﬁu§m;5f,:nmg
Ers g, BEEOENEIRLAIME DL O TREN L LD Db EL bh5,

<4 2=V —DRIZBEPUIEDLDTHIET, £0E» LHETHEMABNKLE1D L 5 ThHB
23, RERCIAFEIC R & i 0 2 £ CCHEOEMIE D ErDfce 0L 5 BariE, HEIo
R E LI BRETHS Y,

HBMAEE TR, BWHOHEPURL L /8 T TH DR, MAtEE~T £— Y — X h B2k,

3.6 FHEEFEIOMHE

BLED X 5 T, 7 — DRMBRRIRICOVT, Bl X074 ) OUSRORIER, SHITER
71, BEEDT 743 LCHEPORBICOWCTERERIE, BELFRO%k. Ui Lishtis, H#Hic
L BEROBERIC LOTHNBHML, BEDDE £5bTHEND, ZhbOAETOMICIEEA
LAODHERENL B D LHEE S, 2, 3 OELL ML, SEBROFAA & BIE L T i3 tic 3
b, & TRERTHOEEDBECOWTHNS,

(1) BEUREEEER L 74 ) OYBROBEREE OBIR

BUREEIER & 7Y U OYSROERER L OBIRIL Fig. 12 © X 5 icinot,

ThBOBRE, s LT EACOEEIRIGE . LivL, e DECoWThs L, &Ml
DHESCOREIEEREZ L LT Y, b D HIMBEIROBEREIELM, 74 ) DO —E -,
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Fig. 12 BEIGEERER & 7 ) O YO ERE OB
Relation of wear of tooth point to wear of tooth corner.

EbLDTIRAREN L, HROEH1ALIBET L, 74 ) ORI BHCERT 5. COX5E
£%L W2 LT X 5°C, Fig.7 OHEROBEEI EFHICETT 50 LT, Fig.8 O74 ) OY)
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DTEbL LIV, BHEOEFIVARBINKICBIZERELLB L5 Thb,

(2) BEBEERER X WM ITER OB

M L b7 5 EREERE R OB L MATTES HORE L 13, EWRELL w5, £hT, HEOH
ROV TRD . TOFEIX Fig. 13 KiRT X 5 Th b,
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ZOERRIIRDL 5 Thb,

5 1 R OERIBIZOVTIX
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Relation of wear of tooth point to Wear of footh point
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B 10 KoHBEe  P= 3404 5325W
» 20 2 P= 390+11500W (2)
2 36 2 P= 400+420455W
8 2 ROERIICOVTIR _
WX 10 foBEs P= 720+ ISOOWI
2 20 2 P=1110+ 1500W (3)
7 36 7z P=1450-F ISOOWJ

T P BHMTTERN (W), W: BIRERE (mm) Thb,

Tieh b BN TR IERERERC K L CERNCHERL, TOMMRIIBEOLWHIRAE . £
U CHEREEER A B IEICET 5 L TOMMBIISCI U548, £0D & ¥ OHINSRITEBC GRS AT
Thbo COBHMAIBEDOL T LEIREEERO/NLBHITEL, €D L & OHMFTERNIEEOS
WHAE '

Fie, W=0 TIRBEHEAEERE LT BAORHTERN LTI L), BEOSWHRE i
DTN B, ERICIFENEE S b i fFflobhin & &, RRMVISIBCERETS 2 L olkdic,
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5%,
$EI LA M X TESEEOAEYIMIC Lo CETEDTHEND, 79 ) OUGOERLMEIEDT 54
ERFHRL S LXBSCEBINS,

3.7 SEEOERRRLEHE
CEET . 7Y — DEMIC OV THES KO T ) OYSROBERER, MMITERS, BREEOTIVRX
CHENORELNE, BELTELS, SREBEhLORTORBE ARC, Th b bR X 5
FRAVHETS Z LB—2D B TH O, TR TENUERFOKEMIRI D, BELILIELAELRK
BTHIze FRBIZKD X 5 I8 AT bo

(a) PRIREERRC IV 5E 1 HIEEHOK TR

(b) 7Y OUROERCEIT 58 1 REFRMOKTA

{c) HBHMIEBHCBITHERL

(d) HBEE7 7 VBT HE 1 RERHOKRT R

(e) #HEPOLEHF Vv OHB LA
ZRUACH BRI D, TOMBOLBEREE2EL CHUED S K HEOEERL LIz, ZhbD
F¥ HORER & T S ORDOBIRIL, Fig. 11 OHIR Lic,

COER»D, FTTHEN IV OBBAL 7Y ) OUMEEBROBLENEBN L —8T 5 2 &9
IBo ZhBEEPAEROMUEIEIC Lo TERINE T Eh b, 74 ) OWRRS 1 HE Il B
BENLBTHS S C LIAHCBBEEIND, 20THh TS Z 213, BRANTTIRERCITHRC
LT3, 74 ) OYUHROBEREOWEREL, HBEMOLLEDOLN WL EDOEENEL bivd,

D FICHRIROEERE & M FTEB O BLABE E YL L OBFEIX R bhig\ 28, FEIL L —~HL T3,
ZDZ LT TRACHRARA X S, MRTRE—EOHEFRRLSL Z LhHUREELDNS,

WEPL7 7 OBLRE, FRURBEIIER I oL D, IR EIloRFcREHET S
DT EBbhS, Tiobb, TEWHCEBEENOHELLIISE VELRVWOT, BEHDO 7
SHORBENEDOE FRE LORENOBRTC—KT B0 THS 5.

PDEnXse, v EF2RFREDOTEDOEMENELDTV D, LT, EEOMARR S
ETHHEEL LCENERFRAT 300 MBI 55, BRACV 2 IE2PERN TS5 Hh E b EEK
I HEPOREBLBET S L2, ERANASURKMEL 5 BE bRAYR L 5 Thot, BHE
Tk 79 Y OFROBERITINRET OERRER Th 55, BREEH S SIXENET3B040%5M%
BETHS, FOBLEN LEBEENENT 570, BHBOBALY LARCAS Z tyRTets
o BEHTEBICOWTS, BERUBIBIOMMES KIS & L2 BERT 5 DL T, FEOR
R LCEBROB AR L OBECK B 5 THS 5,

COETE, EANCRCERRECIOTHETS L RdHULEL bR, Lo T, #E
o7 74 LHENORBIEEEL i 5%, HMEED T 7 LI OLERD YN D RIF IR
CIBHELIAES L5 ThHBH, FEROTNKIET LCHELBIETS X 5icinsd &, HUMEC
IOTHRLBIERTELRVOT, HECISHEL BiD>TETEY, i, Huwe OREMED S
S YERKELTHERT, BENKCES LENRLE OB LE LS,

PEoZ it ZTRERERL3HENORBOUEC X > TEROEHDBROMKESY X b,
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ZOHEA, BEPD IV EHcin oty L ofkedt, BEPUCTTHEREORCRITER I, I
BLALERIOTRRLAEBTHAI L, %k, LEENOIYENLTZOThHIUL, 1A, BiX
SEMTIRE TS b, TOVEMIIGECTHARRNEDLS Z L35 £ THiRv.

FRRRARI- L 5, 79 ) OYEOFERBRRLBENOBRR LK Lrb, 7% Y OFED
BEHOE 1 KO—EHHOKRAEZ I OTERLTH LV 2 Bbhd, LKz, BIPOBREV3C
LBELT, BEOEFPC I HERENIE-H LTIl &2b, B1RO—EHMOKRE
53X 074 ) OUROERENS D —EECE LIRS Pldb s s LELLTNERTENO
TIXIEDD 5 oo

FRERTFH bA TN EFROFRBRR AR T BE% Table 9 ILRT, ShbikEhd, Knicw#l
FERT LU= BE L 75, BMTTER IR X oTRig%, RAUBKTRREELWRELR
Fo FEO LS BEPL T KELIL Z L7V ) OUREREOBLEANKT—HTIN, DOLEDT
) DY)SaDEERERIIHT 0.037mm Thoo ¥-BENIOBRFIBEET 7Y Huee 20 0.10mm < b
WThHBZ ENHIbIhAS,

¥, BENLBEHELIHFOWUERTFORMESL Table 10 AT, AERK TEROFHILERET »
TV -ROWTDRDTH B, L, EHTEBIL, B IO TRRSOCHEN Ligsols, E4
RIEKRGA7v5bb50, HHENOEEFCELLL FOARTORERL W2 OPIEELTT
BDEEZTIV, RIEL, TOROEXFEFICEZELHEOEEZONEHES: L 210 T, WEET
DRICEEEIET T 5 7cd R EDDMEER LT b, M7+ ) DEEFERIL Table 9 X h EigD T 5D
X2 DD THB,

&F 5 TOBEGRHET B0, TEOAELEEY LTHE &SR IV GET S TOMMEORR
% Table 11 205, HHBEIBEFTELO T 505, ZORFIBESERDOL 5 O TIXK
Wi, BEORDIRDI, FHEILUH»L0MMRE, HEl T 2EREOR -~ v h v/ v 2B
LThbDdDERDWTHE LA, i Xiug, #lEF » 7V —REEMOEC S bRTHALIRE
<, FRCEEMRIT T DB OB HBHE R L TE LAY TH D, T » 702 2y DR BIFEM
AR S.

Table 9. HRPEHTFOEMBR SCHBT HE

‘The values of each factor at its critical point of wear.

& oW oo m|TIOERR sy m o e E0 T 5
Saw _ Wear of tooth point corner Net cutting power Huox
mm mm w I mm
A—10 0.035 ' 0.032 520 | 0.10
A—20 0.043 0.037 860 ! 0.10
. A—36 0.048 0.038 1,200 | 0.09
B—10 0.048 0.036 540 | 0.09
B—20 0.030 0.032 760 0.11
B—36 0.038 0.038 1,100 0.11
C—10 0.029 0.036 420 0.12
C—20 0.030 0.036 710 0.13
C—36 0.038 0.046 1,080 0.08
¥ Mean < 0.038 0.037 — 0.10
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Table 10. $EIC L 57 72kt FRUERTF & OBIHK

Relation of sawn surface grade to values of measured factors.

THVERE | BMHTEB N 5
W m om|EEERE TS i 7 7 Y Hue
3 of tooth Net cutting
Measured item point  (mm) corner  (mm) power (W) Roughness (mm)
#EIo %R
Sawn surface I il v I hiis v o hls v IT il v
grade
A—10 0.032} 0.035| 0.072| 0.030| 0.028 0.035| 328 540 625 | 0.11 | 0.20 | 0.19
A—20 0.033| 0.040} 0.060| 0.027| 0.029| 0.043] 531 968 1,000 | 0.10 | 0.16 | 0.16
A—36 0.037| 0.040| 0.068| 0.029| 0.029| 0.042, 750 (1,157 {1,546 | 0.09 | 0.12 | 0.13
B—10 0.045| 0.045( 0.068| 0.034{ 0.038| 0.048| 468 484 578 | 0.11 | 0.15 | 0.21
B—20 0.025| 0.027| 0.063| 0.029| 0.032| 0.042| 609 | 484 | 906 | 0.16 | 0.19 | 0.23
B—36 0.033| 0.045| 0.067| 0.029| 0.046| 0,051 953 {1,421 |1,500 | 0.13 | .0.19 | 0.17
C—10 0.037| 0.067| 0.095| 0.034{ 0.036| 0,058 390 | 562 | .— | 0.12|0.15] 0.29
C—20 0.032| 0.050[ 0.060| 0.031| 0.037] 0.038| 681 750 |1,170 | 0.13 | 0.18 | 0.31
C—36 0.037| 0.053| 0.070| 0.035{ 0.038| 0.047| 984 1,484 |1,875 | 0.10 | 0.25 | 0.24
D 0.082] —] —| 0.026) — —I1,500 —_ — | 0.08 —_ —_—
E —| 0.042] 0.432 —| 0.069| 0.165| — | 609 {1,031 — 1 0.22| oo
¥ M # 0.035| 0.045| 0.069| 0.031| 0.035| 0.045 — — — 10.1210.18 | 0.21
ean
Table 11. {EEDOE MO HEE
Comparisons of durations of saws.
R % | A-10|A-20| A-36| B-10| B-20| B-36| c-10]| c-20| c-36| D | E
H #F EwXb) Ratio
(From the bigining) 5.7 7.7 8.3 5.7 | 6.3| 6.3 1.7 1.7 | 2.3 | 0.3 1
HE(= vy = HEE)
Ratio (After sawing of| 118 | 168 | 184 | 118 | 134 | 134 18 18 34 —_ 1
Manggasinoro)

Fig. 15 EE#E U7-4E88

DEWEE
Depth of grinding on
worn tooth.

DERLEROFHBCONWTE L TARD L, BEFELIHERITEN
B U CEERERT L M U b & el by, Z OFIFET
VIBRMETE, BT, MO 3 E oW THET 31 Th 528, & &
TIRBEMEE & EEE A ET 5 b0 L LTEBWBELE 2 Thlk,
RSB A BIET5 2 L%, 7 U DAY 0.5 mm BE T
CEFERTERLLDDT, EENTRRVALThHS,

EEsEE » EhTERE » ORRIL, Fig. 15 O Xk 5icib, DD
CHEHd L O°7 + ) DYDY EE Th T heEmEC E45H
e L, ERAMEOREREMROTES B ERAO SR Echo L
RET2) ¥ CHREE EEELHET S Thul, ZoFEOR
JFrdbrakinb. LiatoT

a =0Bsinf
=Isinf+ABsinf

1 [ IPRREEREEC, AB 137V DB L ANIEETH B, X
T 74 V) OYOERERE m (=PQ) LDOBFERDB L, Pk
AP—HTHELRELT,
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sin w

AB=2m(1+ sinw) cos B

CIT a=43° (B=30° r-tiud, LALOBEEAD, |
a=0.501+1.32m
BERFCELCRD L, m ZZhEh 0.070, 0.045 mm &3 iU,
a=0.084 mm
Lish, TichbEERE, HEEHEY & HIC 0.084 mm FHEETIUS, SRl rEE TS,
¥, BHBOMRELEREYEL Ta5b L, WEORRLKLDIDILF» 7TORIIVEZITLLD,
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The Blunting of Tungsten Carbide Tipped Circular Saws.

Kiyata Yamacucur and Tsuneo Aovyama
(Résumé)

Tungsten carbide tipped circular saws have been developed recently and used widely in the-
woodworking industry.| In this experiment several tungsten carbide tipped saws were tested.
with regard to the accuracy of saw tooth dimensions and the duration of useful life. The saws:
A were manufactured in Germany, and B, C in Japan. A hollow-ground ripsaw D and an.
ordinary springset saw E were also tested in order to compare with carbide tipped saws. The-
diameters of all saws were 305 mm, and the dimensions of saw tooth are shown in Table 1.

The wear of tooth point, wear of tooth corner, net cuttipg power and roughness of sawn.
surface were measured at definite intervals of sawing. The definition of the above two wearing:
extents and the measuring methods of surface roughness are illustrated in Figs. 2, 3 and 4.
The experimental equipment is shown in Photo. 1.

The properties of experimental material are described in Table 3. All testpieces were in:
airdry condition, and the length of each piece was 400 mm, its thickness 30 mm. But Todomatsu.
testpiece for measuring net cutting power was 10 mm thick.

The rotation of sawblade was 3,000 r.p.m. and feed rate of saw spindle in cutting was 0.27"
mfs. The distance between the center of saw spindle and the table on which the workpiece-
was fixed was 135 mm.

Results

The hardness of tungsten carbide tips and sawblades are shown in Table 4. The hardness.
of tips varied according to their sorts. The accuracies of saw tooth dimensions were not much
different among the tipped saws (Table 6).

Fig. 5 illustrates some examples of the wearing tooth points. The edge of worn tooth moved.
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on the bisector of sharpness angle or slightly deviated to the face of tooth (Fig. 6).

The relation of amount of timber sawn to wear of tooth point were shown in two straight
lines on the logarithmic graph (Fig. 7) and the experimental formulae could be written in
equation (1), which constants are obtained in Table 7. The inflexion point of softer tip
appeared at the less amount of timber sawn than the harder tips. The wear at the inflexion
point was 0.03~0.05 mm without regard to the quality of tip and number of teeth. The softer
tip wore faster than the harder one.

Fig.8 shows the relation of amount of timber sawn to wear of tooth corner, having
constant periods between increasing ones, and the wear of constant period was 0.03~0.05mm
in every saw. The amount of wear was more on the softer tip than on the harder one.

The relation of amount of timber sawn to net cutting power is shown in Fig. 9, having two
-straight lines on every saw. The saws C consumed more power than the saws A and B, and
the latter two had little difference between them. Among tipped saws of the same quality, the
more the number of saw teeth, the higher the net cutting power. The roughness Hp.: of sawn
surface on quomatsu, which indicates the distance between the highest point and the lowest
one on the surface, decreased at first, then increased with amount of timber sawn, but con-
stant period appeared during cutting and its curves are complicated (Fig. 10). Among saws of
the same tooth number, Hm.. showed the highest values in the saw C, next B, and the lowest
in A,

The roughness of sawn surface on the workpiece side was smaller than that on the sawn
timber side, probably because of both the inaccuracies of setting dimensions on the sawn timber
side and instability of timber sawn (Table 7).

In order to obtain the limit of the cutting life of saw tooth, the sawn surfaces of Todo-
matsu testpiece were observed by visual inspection and classified into 4 grades of I, IL,TI,1IV
according to its quality. Grade I was the best, smooth and cut sharply. Grade II was normal, but
showed tooth marks somewhat obviously. Grade Il was a little poor, and woolly fibers were
lifted slightly. Grade IV was very poor, and had many woolly fibers and the detachments of
wood on the lower edge of sawn timber appeared (Photo.3). The grade of sawn surface changed
to lower with increasing amount of timber sawn.

The saws C dropped grades most rapidly, but A and B comparatively slowly (Fig.11). Among
the saws having the same quality tip, the more the saw tooth, the slower the lowering of grade.
‘The hollow-ground ripsaw D revealed smooth sawn surfaces, but burning on the sawn surface
appeared soon after cutting, and the duration of useful life was the shortest. The ordinary
springset saw E showed poor surface at first, but continued sawing until Manggasinoro, the very
abrasive species, was sawn.

The wear of tooth corner increased with the wear of tooth point, including constant stages
in curves (Fig. 12).

The net cutting power had a close relation with the wear of tooth point (Fig. 13).

The roughness Hmi.: Was approximately proportional to the wear of tooth cormer at first,
and then showed a constant stage after the wear became remarkable (Fig. 14).

As the indicator of the limit of useful life, We took up the next five points.

(a) Changing point of curves of the wear of tooth point.

(b) End point of the first constant period of the wear of tooth corner.

(c) Changing point of curves of the net cutting power.
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(d) End point of the first constant period of Hpas.
(e) Point of appearance of grade IV on sawn surface.
Their occurences are shown in Fig. 11, and their values in Table 8.

As the limit of useful life (e¢) was adopted from the practical standpoint. Table 9 indicates
obtained values of measuring factors at the appearance of each grade.

The harder the tip, the longer the duration of useful life. The tungsten carbide tipped
saws especially were effective for sawing of the abrasive species in comparison with usual steel
saws (Table 10).

The wear of tooth at the appearance of grade IV were almost similar without regard to
quality of tip and number of teeth. The wear of tooth point was 0.07 mm and that of tooth
corner 0.045 mm.

The depths of grinding of worn tooth calculated from the above data are 0.084 mm on both
the face and the back (Fig. 15).



