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Saws for tests on power demand of saws.
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Position of saw teeth to timber when
sawing to obtain power demand
of saws.
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3.1 £ B & #

3.1.1 £ & #
#agE &« LTik Table 1 4EfE A #f\, Table 2 IR d 1 5 AL MAT SEHEOHMER LT
DT,
B No. 3 DAL HASMNC X b Rie b8 ond, No. 1 XU 2 Oo8gik ThFRF—D
SRR H, I X v EAKERIHAELE sz L L LT,

Table 2. WAEZM («:M00MA, 8: WIRA, v : \EMH
Tooth angle for the test.

(e« : Sharpness angle, g: Hook angle, 7 : Clearance angle)

T No. \ [ [ [
£E8% No. el E\\ ~— gﬁ;wi?;l ' 1 ' |
. — g No. | i : ‘
’lll}ejt Tooth angle . 1 2 [ 3 ¢ ‘ 5 6 | ! [ 8
(in degrees) | » | \ | |
| o o e lsolao a0l — | — | —
| —— - T - . ‘ -
o B Lo\mizo}so\wl—‘—[—
Y I constant (20) —
@ .70]60\50[40}30‘20]—’—
2 B ' ‘constant (20) '\ —
| 7 |o)10'20‘30{40;50;—'l—
@ 1 constant (50)
3 B ’40’30’2@'10'0‘—10 -20 | -30
| 7 o‘xo‘zolsollzoiso 60'70
3. 1. 2 btk Table 3. BT D\ T DOEBR O E
Table 3 iz 3 % Material for the test on tooth angle.
Ao g = SEIEERIE sKkFE | B R
. N Average width | Moisture Depth of
O Y HEL TT M . of annual rings| content |timber cut
aterial
3.87 mimin ¥ L ($ESEOD - oL ,,,(ﬂm),,V‘ (%) | (mm)
. 2 ¥  SUGI
TAHEEAES (2890.26mm  (Cyyptomeria japonica) 1.49 ‘: 17 30.0
Li8%), BHMIELD ET >y AKAMATU | 82 5 0.0
BHROE 12 1.70 mm (Pinus densiflora) B
- - . N 7 > BUNA
b L5 Lic, ek, (Fagus crenata) 1.25 19 20.0%
X b SR Il R
i L b SRR # 7 NARA 1.32 \ 17 15.5
BLILESIZoDE I (Quercus crispula) |
HRETHIICEREL *: 528X No. 3-OE&D&HR 25mm » Liz,
. 25 mm at test No. 3.

3.2 £ B & 2
B L A FTEEI ORI Fig. 5, 6 XXV 7 DLEDH T, ThLOFEREIDRDZ &b
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Relation of tooth angle Relation of tooth angle Relation of tooth angle
to power required by a to power required by a to power required by a
saw employed at cons- saw employed at cons- saw employed at cons-
tant clearance angle of tant hook angle of 20°. tant sharpness angle of
20°. 50°.
60
(1) #EEHE—E (20°) D&, WIhoBELEEE 20° §igt (Lo T, B 50° §itd) <
T EBI IR TH %,

2 HEgE—E (20°) oL, ML V& R 5y, WHEA 30°~40° (LAroT, Wi 40°
~30°) THHMTTEBIIE -,

(8) wEERA —= (50°) D ¥, BEC X2y Rirshl, HWHA 20°~40° (LicadoT, HEH
20°~0°) TEEMFTEBNIEL

4) THTYBICFFRAFBIVOTFTHER, PROAELHEEAD & &, BHITERHOREEY
xZbha,
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DOHRICOWTEEL LS & Lichid Th 52, ZOERIFEEOME, SEELHUIEH, BEEkx L oR
FORERRES BLS5RLTTORDTH BN D, ThbOBEECREBICEROMMCEETS
LIETER G, LU, REOHEEOXCET TS L ¥, —0oWAEE)N—EThHIUT, @ho 25HE
DFEA R OB X v BRI AL, MR —20R/MEEET Al LTAbhb Z ki
—RRAERO L 5 THD, L CHEHEADKEIERTRET, k—ic, SPRE O —ERITHEE
BTHDHLEZLN TN L) THHA, HEEOTPRI TN TOEAEEDOREC I\ TEL bRl
bt Bbhbhs,



B RgEE OBk Gk - £ - K5 — 39 —

THATYBIVF I, 350 2BECHES, BEFAEOKE VL RN LV O, ERFILHADR
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HRE b bbeEL bl bt

4. THUEHFLERE

T VSRR OS R O AT T, SEHEICK LT R & D, WO A Fhw 5 L R
RS LEME OB IS 2 LI X VMRS C L ML TR LOTHS. LR
DT, TH VLM LEEROMERERD I, THIRETEHA7H VO L 7% Y OT BRI L
TERETI LL B, TTRERLI IR, SEROKXTRL, 552 OBFBIC R\ TELETS 2 Lo
BThbeEIDLND,

7 VB L COMEDOPIEREY &, 03 nBESA bV XEEFRHECZ LW 2EXbhB0
T, EHEDLIXT Y KRALIHEC U CHHFTEE RS X 28H3R% (BRI s JUHHERAEC
I HHHRR ERID 27\, EBO7H Y LEERE OBEREEPALMAICLLS & L,

Table 4. 79 VIZOWTOER TICkIT 55844
Specifications of saw teeth for Test No. I on setting.

& Eﬂ%g £ @‘%ﬁ‘i%‘)g H Ty o
No. Angle of ' | Side Setting dimension for test
g’ | Sharpness
Saw | Setting | Saw angle ‘ clearance Cmm)
No anvil tooth ! I angle | I L I |
(degrees) No. ] (degrees) | (degrees) | 2 ] 3 ¢ | 516 |7
1 } 47.0 ] 6.5 { 0.44 | 0.41 } 0.37 l 0.31 ' 0.21 * 0.10 1
1 10 e
’ 2 ! 48.0 ‘ 7.5 |O42 039}0351031{020‘011‘
1 47.0 l 10.0 ‘081}069’055'040‘029‘019]010
i} 15 S ! R —
2 49.0 ‘ 11.0 \082‘070'056 041'031‘018‘010
i 1 ‘ 47.5 13.5 ’0861071‘055 0391027|020fo1o
L 18 B
' 2 i 48.0 l 14.0 ’083’071‘0543038\028\021’009
e
! 1 E 48.0 I 17.0 1089‘077’062‘047‘026‘018'008
iy 25 R e —_—
2 ' 48.0 17.0 ‘088|O75\063|045[027 0.18’0.09
1 } 50.0 l 20.0 |O63‘051|035|031}019 0.09l——
v 35 _
2 | 49.0 | 19.0 1 0.61 \ 0.51 | 0.35 ‘ 0.30 \ 0.17 | 0.07 i
1l a0 ] 26.0 1 0.82 } 0.72 ( 0.55 | 0.35 ! 0.25 | 0.10 |
v 35 e ——
2 l 46.0 i 26.0 ’ 0.81 ‘ 0.71 ’ 0.54 | 0.33 ' 0.24 ‘ 0.10 !

E D ERA=10° 2) 7YV OFFATEEAClE,
Note. 1) Angle of hook=10° 2) Side clearance angle is at the front of tooth.
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DRGNS & SRR O BIR OB BIFRL E 0 A TH B LEL B H DT, COEROEEE, oy
79V I oW T O EEBR D L AT,

4.1 £ B I

4. 1.1 £ B % #

{isA¢E » LTk, Table 1 o#EfE B %\, Table 4 IR T X 51T, BERIASNC X HEBED S

WELIT7H Y OXTEHN RS 6 BOETT ¥V OB ¢ T ERE T2,
SAW TO0TH ‘ 7% UL Teble 4 1RT BITHEE A, eSS

= e e DSV DEBIC b, v~ — THT OB IC SR
057%%%23%27 BHTRWERD, Fig. 80X 5 EITH LIz dbAHA,
i TRGT TV THBEDL, 2HOBIBIFFICHT bt T
WHEDLITThb. 79V OMIE, BERELIAIETS i
LB, P UHERIRITT, ~ 1 2w 2~ 2~
TroFTEZHIEL I,
HERAE LT, KK 17% o 2¥F (FEERIE 1.89

i

—3 mm) 35 XU 5 (PRI 1.28 mm) B\, HORD
HOOK ANGLE
Fig. 8 HiTbhuk WEAL N FEN 83.87 m/min X O 2.11mimin & Li-. i
Setting method. RS 30mm & L, B X o CTETHHROE R
. WHEIC 3.0mm kb X 5 7Ty Vv otk oTHH LY
ﬂ T !
DFA LT,
BT 79 os, Al 2R 5%, Fig. 9
IZRT XS HEAEOMENC X b 79 v 0EIREHRICT 5 &
LN B, FIROERRKM-CIL Fig. 9 OWFEH (6) T~
T 0° ELEDTHDA, ZOFEDOERRICTT 2 EE O\
6 : BEVEL ANGLE TH ETO BHEBRARE T, = ORI 75 Y ORFE
Fig. 9 # & 7 20°, 7V DH 0.98mm OFEEFIL, 13HORMIE

Bevel angle.

&
2
°

POWER (W - NET)
g
<’ Q
£
>
(

S N S WO W | n s
T 00 O W0 M0 060 O 7 R S
SETTING DIMENSION (mm)

Fig. 10 79 v &M L SHPrEE o BIER

Relation of setting conditions to power required by a saw.
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T orF & SUGI (FEED: 3.87 m/min)

o : NARA(FEED: 211 m/ mim)
Il ] 1 1 1
% 20 0 20 40 60-

Fig. 11 W& (6) L HFED

IECER
Relation of bevel angle (8) to
power required by a saw.

TR Fot R—E L, BN

DU & D HEEOIMIRE(L S - T Phot. 2 WF&f (0) t#EAL (Fig. 11 8
ot Effect of bevel angle (8) on the sawed

surface (see Fig. 11).
4. 1.2 £ B & £

TV Y OWF R L OT VY O L WHFTERAOMRIL Fig. 10 (1)~(6), WFEE L HHFTEEHo
BIfRIE Fig. 11 WRT R0 ThD, ik, MEAOE(L LPOBERIZ, Phot. 2 KRENSB, *h
D DFERD-DRD Z L 3bh D,

1) 7%V OHPE/NTLBERTIHEMFTERNIAREL, AF, 7723, i 0.3~0.5mm
DL E, FHEEININE v,

2) 7Ty OXFEHAKREE EREOMHATTER/NIBIRT 5 & 5 THB A, HIIBZANC E 2
bhariithb kol

Table 5. 74 Ve oWTOER N ICkT % EEERME
Specifications of saw teeth for Test No. Il on setting.

Si}%v E?othNI(ifo. 1 2 1 2 1 2 1 l 2 ‘ ! 2

B i |
Sharpness angle (degrees) 58 50 50 20

B B #
Angle of hook (degrees) 14 | 13 13 | 13 | 15 | 15 | 10 9 | 14 | 15

T H Y D% ‘ i .
Side clearance angle 23 17 13 15 | 12
(degrees) ) | ; ;

7 ¥ v D

Setting dimension (mm) 0.18 | 0.17 [ 0.17 |} 0.12 | 0.14

o]
0.82,0.69]0.32 | 0.36
‘ |
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saw  SETTING SMMMEﬁﬁﬁﬁx 8) = OEBROFMATIX, TV V&ML EERO MR DO
et ' TOBEML, BEC X 3EAILX 5 Th b,
1 0.75 : 7.8 ] @) TEfE 0° LLECT 5 = 213, Hb oA iERT
I 034 €9 ] 5D EELLND D, BATHD Lo 2> THHTETN
T,
w020 Lz ' 65) BROBHATER L =TI E A, ML ->TR
VAL s w— Y, AFOHE 20°~30, FIOYE 5°~15° TH
o
LR E— A (6) WFfs e SOl BRI, HOHATBEE A R e i
=1 VC* °
Fig. 12 7% v &M L ke g Th s
- DRk 4.2 £ B I
Effect of set on sawing efficiency. 4.2.1 2 B &

éﬁﬁa 2. 2 TEWTHERE X 512, $EE 18 BWG ofO4E 5 FEx M
W, IEHBERIEC X 5 M ERE B L. £ DSEEAMHT
I Table 5 RT LRV THB.
THIVHLUFEIERI OBE LAKTH B2, —BOTHY
I LB I HoT, B bW —EORED & = A9
LifhiiF sz LcoT, 7Y oHREHbEORAELE
2B EL X OTEI R, LD TC, Table 51277 X5
s i, 7HYVOHOKRE I LSTTV Y OMFENEL DTS
b Tths,
4.2.2 £ B # XK
v T R L BHRER (THRE0 A oM Fig. 12
RTERDThb. ek, 7Y V&M LHILOBIFHIL Phot. 31
REND ZhOHDOERNLRDZ ENdh 5.
v

(1) ZROFATIE, 79V OKEE EHHBERIZ L
2) 7%V DAIE TP X

Phot. 3 74 v &4 #60L
(Table 5 % X v* Fig. 12 £R) 4.3 BRI BLV T ORRICODVLTOEE

Bifoct of setting Conditions (1) 7oy ol & 1308 2 HOBITE & OB A
(see Table 5 and Fig. 12) L, #K7 & F3WL oM EHRER AT 5700, & LT
FBEENNRE LB b D eELLNS,

(2) EROWHTIX, 79V OFH GERACRTZ) AAREE LUFEEHIOHESH/ NS D &
5T, IO RERERT - VI OL TOERER BV THAKTHS. LirL, HOMHED
b bHFEO L b 5 ZHHARSOTFALREIND L, b, RINPELT 2HEHOFFOELE D
ERLTHYRT VY ORFHOKRE JBI N bl

(8) HoofAkRh HEISEOMWERECHH I, FEORER, FEHE O S EIEIHH & ki L oT
FRICETHELIC I OTHD EEXDND, BT, ZOBEX, HEROEMIC X Y &ET S D LEEFOH
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MEE DB I D ETD b0 Ibil b, ERIKK T, $EORERENC 7L E- & BEbh
LRBREOHHSEML LIcDT, 25 icHHTTER /T 488 O 2 GISHER & 458 OEESEH O
HEORERTIOLEZLNRDY, ER I T 5IEHERAIEET, SEOMEELEORAIIE
ZRTDIDEARDRETH D, 79 Y OHNKREL % L LD THEERBIRELDH D, HEHOZ
7 % BIEEHC & AT SEET S MBI R E < e B 2%, SEE LHMTIOBERIERI hE 2 #2 i, 5
BRI RBWTE, THIYNREWECEHEERR LD D, Z OBESEOREICT M O% ) REY
ERIT HRARERIES L BMEOBEE TH O LRI ND, 3 bHA, EINHEH TSR IS
X D Bic2 L, SBOMEER LT, SEE, St LFmic el ) Bisbd Thonb, 79
V OEHRERIC s LIETHEIERCIBFE T E o L, EEoBIC R T, #HEERO AT L,
PHFTERNS, #lH0 S, RV L bERITRETHS. ER T IO T OREL Znb0pRE
XEbEDLE, —BIZ, T¥ ) OHIE 0.3~0.5mm Dk ¥, MO L CRIGREEY 7T LRI
%o

) WEEIENTH D L AETRIOEIAAZ LD, BATHS LTV Y OEROBENMETT 5
72, TR GEHFTEEINRE S RB D EELLND, LIcai>T, MRbt & T+ OISR
DY RIcH2 b, BEOEHITERN % RTHEROKRE JXAR D, WIUIFERIEH 2T 5 55
GRBFLIEB I 5> THS,

5. AMOEKRFOLE

EEH DYIRRIZ O\ T ORER DOHMRR TR & L TREM ORI O ot-hs, A OBEHt e L
TOMHE LT, 8KEOHEIEHLDTEETHD & & bic, EROBHMIEEAT ST L BFR
B DTHD. ERROBFCE LIFTHHECOWTUL, T CIRSEERWAE LT X 52 REREED 19
RIBAVEE KR D b DIT DV TOHERERS » 23550, WTFRBIFEEEC S W TO L 0T, EHEk:
CZLWEEXBRLDT, HETOHHERELEHML, SkE L EHITERIOBFRE KD .

5.1 £ B & #%

HEREEL LTIk Table 1. 04ERE B %\, Table 6. it X 5 AefRESM:0 2 FDETHHER
L e S

Table 6. &7KZDOEEIC DT OERIC KT 2 SEHELM-

Specifications of saw teeth for the test on the effect of moisture content.

42 No A R - B B OMBE
Saw N;). Setting dimension | Sharpness angle Angle of hook Angle of setting anvil
) (mm) - (degrees) | (degrees)  ,  (degrees)
I 0.40 )
S 50° 10° 157
I 0.60 :

RS L Lk, 25 CEGERIE 1.49mm), 7r~y (EHERIE 1.82mm) 8 XUF 7 (EHE
HlE 1.32mm) %V, 0 HEEAIHT 2 HDBE 5.00mimin, HBEOE 2.1 mimin & L7z, BRI
TRT 30mm L, T L OTETHHROEZILFIC 2.5mm L85 X 5Ll

SHLITOSREOIBRERIC L D, KHL LOGKROMIKECERET S 2 icrhxikcd
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o su6 " DT, EKROMIERIEOHAMIC S THIE L 17
“or %H BRETH %,
NG 5.2 ERERLSLIUVER

A R= 0.40mm

4= 060m HoEk# L BHPTERIOBMRL Fig. 13 1)~(8) i

s FRT LB ThH B, FFOBEE, SkE 10% WL
TTREFIIIRILE LM T E oD ThbDE
BRIEREDDB RO EELBRS .

(1) AFBIVF FOHE, GRBOHEKRIC L HinH#
MITEBINIET L, EROBME I EATEL LT
OB X 5 ThB, Ik, ZOEE, $EE i
HORNCEFLATRE Lich o,

. , . . 2) TH=yoHs, SREOHERIC L o HEHETE
. B AL, SEEREP CllEfEAafa L L Th Z oHR
400F T . oS\ iee ZhUE, EUKROBINC & i ER T
BT BN ey, JHE - OFEENIIIIELLD
TBHD L 5T, ZOERREROS - ARCH b BH
FDL3CELLNS. ok, SEEOMNEIT Y OKE

200

400

POWER (W NET)
>

(=}

T

s
(3) NARA

200+

20 6 & 0 = T N 5 gy, Ak 3 hu
MOISTURE CONTENT. o0 JPEFEND D EEZLBNEY O T, FRECIEI T
Fig. 13 AREOEKkE & #p Y O 0.20 mm OERC X B LR TCA, B7kEK 25%
PTEm DRIFR BLECIRRBDNT I L L, #bT X ieh o,
Relation of moisture content R ‘
in wood to power required (3) 'ﬁ%ﬁ?'ﬁ' ) @ﬁﬁ@f&i, ﬁ7k$?:§§j{;‘ﬁ7‘£ < ’ ZFR
by a saw. I T H=YTIE TV OKRE SR80 HFpHEHIV X

S, FITRFOMTH oM. i, —IRC, B LTIk L D 79 0 2/ LT3 DS T
HHEVHBRTWAPDE—FHTHLDLELONS,

6. SREOLBAFEOE

#i9s X OHRIR DGR —E OB, SR O EINIMEC IR B EAMC R TFIIA OB b HEES X OSEE
EThoT, IhbEHOTNILHERELS OO THRARIZIET 2HEN LS. Tinbb, SO
ARE DR E JITEEE OMWEIER IO O% ) #HEC AL, $EEEECSILAIT 205, WS —E (HEE
EREWTE, X OREERER XU b —&) 05, $EEOTHAREXILHD HER X ORI L )
PEIND, HRAESOARE IR O RS nPREL S IET o L3, ChbRBFRT2HED
BERAREIRD 80 10 15010 20 30 30 2 B QPRS2 TAH B A, Zb O 2 BEN B HHAR I DR E I B PET
BDHRTHB DD, b5 WEETARIN—ETHOTh, ThERET5EM0NReug, SRtk
CERLETD L ONTBIFE TR,

EELIM O HES X USRI BT 5 S5l O EAGE S L GEIEOBIRIC oW TIREN RN 5 e
3, HEHETEEIIEERT X 5 i ERR e 7ok,
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6.1 BRI —EYREDHE

6. 1.1 % 5% & #
4R LTIz, Table 1 0@ B %\, Table 7 1033 X 5 7e8EM&H 0 3 O THHER
o, ok, THIVHLIE, BELEAE 15° 0L, TWEOFETEML Iz

2 Loz 170 -
Table 7. 30 EEQEEC SWTOERTIC SERp & LT EKE 17% DA%

35135 SRS CEEFEfFIR 1.81mm) b L0V 7 (F
Specifications of saw teeth for Test No. I HEERRIR 1.32mm) T, HRXT
on feeding speed. RER 30mm X 15mm &L,

GNo, TV OH | WA WA IHCIOTETHREORESREC

Saw No. Setting(};l}igension i Sh:trlzfx;.:ss A?l%{)i()f 3.0mm kb X 51, TH U oL
1 0.25 1 1 T IoTHHLEATALE,
Ir ‘ 0.44 50° ; 10° BT, HHEROBEHEL X
Cow *| ok i CHHED 7~V ~REX B LiC X

D, 1.20~5.00 mjmin OEET 6 B
o b3 R, SREERT—E (42.4mfsec) W LT,
6. 1. 2 SEBRRESSS L OB
OB B L HHTTEE I OBRIE Fig. 14 (D~8) IKRT LR T, ZhHDOFENDLRDZ LN
g,

(4D (2) (3)
400~ -

(?O.Mmm

©

i+0.25 mm

| 2 0.63mm
"} o

-

3001

&
2
=200} L 4 L
x
S
& 10| X L
A SUGI
o : NARA
0 | 1 ! | | 1
2 4 2 4 2 4

FEED SPEED (m/min)
Fig. 14 20 B L WMFTERAOBR (R 1)
Relation of feed speed to power required by a 16 BWG saw. (Test No. 1)

(1) HMFTERI L D EERCHA L C, (RIFESRARTHERL, COERTERTI L 0R YL RbT
Vo Ziuk Endersby HEEL T 5 X S, HEMATEEIING 0 i Z IRV HETEE TS 0
LREBIND,

2) 5 TIXEDMEEAT S &, FERIOBMBAHETEMCSHD. & OB —RANCHERY
overload 1/rofc k ZICiEAHE L EL bR, ok 5 RiEs &, EFOMENRTIER I
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R HIRWTHS 5o LI 2T, SREOMBENWRTOMEYEAL > 25613, BIEESIVTh
WAL THE S h 5 SR O BHABR S & HEMTTEEEIT (S ORIRIE SR HIFITH S LIRL
TIWThhAd.

@) BILEZANZ EABND X 51T, BDHEOHIRE L I /), &< k#kd overload
ORAED A I EECRR Th D,

6. 2 R I—2VEESLCEEEOKE

6.2.1 £ B & fF

EdkDSER T e\ THh bl overload OMGE 7T 57D, BETHMERELITOR. Tk
b, Teble 1 OEE A 4# (FEEC X 180 By, WAL, HMA 50°, W\WEAE 20° 2L,
—D DL OWFTERIE S & & I IRERIES < 22 LT

#5r & LTIz Table 8 125RT 4 MO KERIED LA Ao,

Table 8. HHARI I OWTOER II Ot
Materials for Test No. II on tooth bite.

ik 3 - i & 1 L]
Material Average width of annual rings Depth of timber cut
(mm) (mm)
% ¥  SUGI |
(Cryptomeria japonica) | 1.82 28.0
T A = Y AKAMATU
(Pinus densiflora) 1.73 : 29.0
7 5  BUNA
(Fagus crenata) 2.28 22.5
> > NARA
(Quercus crispula) 1.23 20.5

Mk HEL 2.04~6.25 m/min OFEIT 8 BiFhic, SEHERY 15.54~55.89 mfsec (ZefmmgnEEH]
i) OHEE 5 BB ¥, W X o TETZMROES X 1.70mm 127eb X 51 L,

ZOERDOGEL, FHEEREI 0T, WHTTEEI CHEEOERR (MR RHETL
ETER G, SEEOER L RTEL LTE, 2.1.1 THERLX S, HEAFEEHNERE) SEEE0E
GBI R LA

6. 2. 2 ZEBRRERS LOEE

BRI D\ TR Fopk b i & G110 % & OHHTTRE T & o BRI Fig. 15 (D~(4), X btz
D OFERD 5 R D TSI OEITABRE L G4k X OHEHTTERT & OWERIL Fig. 16 ()~M) &iT &
B Tho.

(1) Fig. 15 25, HERMEECISE %% D HEEE & G003 X CBUMTFI ORI, 2RI 0%
FfRC, HIRNTH 22, B—EYEETIE, SREEIRE G SENIN/NT, SHMFERDR L e
B e

(2) Fig. 18 o887 L GHARE OBRIL, H—SEEOCHES, BV I OTHIEI NS ELALEE L4
BIADBIHRD F DI EBMITH S 2 L BZRL TV BIEN D TR, SEHENRALIEE T, THAESR
X 2 WHAOMEXER UCBGRERECH S C L2 RLTE D, ZoEARWThoBEOBE LR
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Relation of feed speed to cutting force
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Relation of feed speed to cutting force
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CUTTING FORCE (kg

Relation of feed speed to cutting force
and power required by a 11 BWG saw.
(Test No. II—material, AKAMATU)
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oo
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Jdo
1 I 1
200 400 600
FEED SPEED (M/MIN)
Fig. 15 (4) &b HELEHIAB IO
A BTSEEN 0 o0 BGR

(BRI —E M+ 7 OHE)
Relation of feed speed to cutting force
and power required by a2 11 BWG saw.
(Test No. II—material, NARA)
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(@) Fig. 16 DEMFTESIINL, XOMEL OBEI L MREL SIS L5, H—
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foh, R—EBABEETh, ThiatheEts&ftoERic
XY GO EREY R B b0 L BBIhD, h
HIXEEE DD L S B L USRS OB EET 54, D

60
40
20+ d(""’_"\’<—)<—><_,<~>P
T —
0 I 2‘?_"'—"’_!:—
AKAMATO . 5
601 5 ©
40
e )
20 +\XWM)‘_
N‘*\P—+—4_
0 Il Y} -
il /Q
—0
40 °
R
L + XX X .
20 \+-+\+:i\: :\x—
0 I
NARA (3 ihetd o, 20megh
+:30 — 40 mesh
60+ a:Passing 40 mesh
ok ’00/0
A X X X ey
20+ J%w__*ﬁ_%_h_t
—&A—A‘A_A—A——A—A_
L 1
0 20 40 500

FEED SPEED (m/min)

Fig. 17 2D HEE » SRR AL D BIFFR

Relation of feed speed to composition

of sawdust.

AMOUNT 0OF SAWDUST PER CENT

HHALE X TIi24E

%| SUGI
30
I}
40r
"
’X/;+/+’/,,—;—
0 1 W/’TA I 1
AKAMATU
801
3
o | >(
B /X/(
x + F
:C+/ A
0 = T & |

- [
4ok \\E\\\
O

| */i +
0 1 %‘ 1 L L
NARA ~ e :Hefd on 20 mesh
30! x :20 ~ 30 mesh
B No +:30 — 40 mesh
& :Passing 40 mesh
- [}
Q
40 _
X x/
X (o]
- _
w N
I :(/f/f/u | 1
0 0 20 30 40 50 60

CUTTING SPEED (m/eec)
Fig. 18 SEHPE & SRRE TR
DRFR
Relation of cutting speed to
composition of sawdust.



— 50 — MERBLNEHE £S5

b, ThLOEXERL > 24T, FEOERER,LXOLRIRAD UL EL D0 LEL
bhbo

4) RIROFHPLAE S OFIHE, SEHIRE D M L BATIFEOSEEES L RD L OT, HHC I BA
fiaZ s, BEREDO AV v 7B, SHEERLRDT 5. Lo L, R HWEEISKENH 2 BE
BSIC oW TP O BB ORERIC X i, BRI BT 2 KA RO MR R OBMANIH 3%EE T,
HEVHEIRNELEIONS, Fig. 15 8LV 16 RALNBAEMOE L XX, s L AR S
T OMEEREE ORI, RO ST WTEE M, MEEIIHIE EoREL L1t 3L o LK h
%, ‘

6. 3 BB N—XV FELLUREE LEROBFR

6.3.1 % B F %

SR I TR BT X o TET 2 BB LT, FHEOUIARS & gIFAE S OMHBEBFRELRD X 5
L Liend, SER—ERHOEMTIVTE, BADREEDLDDESKRTHEN D, T HEEHIISH
LTERBHIRE RD D L & L, bbb, R I BT 5 E&MOHMIC X o TES BB &8
WEL, 20, 30 XU 40mesh D 3FEDEFTL 7 A~ 7EBHIL, FhEhOBEEXHIEL THEBH
ROERE % R, FEMEMATICRS Iz Dz R ) MR R X OEREEIICEEL, chbnfE
%, BOYHED D VESEEREORIIC S &L SEEEFOEIAEIOREINED 2 LI XD TRI WA
issEBOME 2 H b T D EE L.

6. 3. 2 RN L OEBLE

B0 HER X OEHE : Hiphe o TET HEFOBERIMEM % DKL, ThZh Fig. 17 X
18 ZRT LR DT, BT X ) SOERITRC BN, WER L EBEINER % (35D #EE, 55\ IR
THEE & IR IRIC D Do ZhUT, RED D B WO BT X B SEFECRIEO I, £
BHARE DFEERADOZI L &3 DT, BRAWLENIIESHEORch L3 D Thvwz e xRT L
DEHEIIND . O L, RICHERICEEEOTLARS L EMINDOREEYE ST B —20HETHD &
Exzbhb, ek, HEEMHIEELOWE I EEC X2/ PRs 0, FEEOHEOER b L3\
TUMIREE S D R e LIRE N D,

7. i OLROZE(L

Hith oS T 5 L, FEROUBRIIETL, BEREZEHT 5 1) Wiy WHEL e uliebic e
%o ZOEEEOYBRAELL, HHBERIMETT % & TOMMIBN ¥ ki B ER OF G L\ H S
ThbbINBH, EHOEGNELROMHMIEEC K W TELD THEELIE TS Z L1235 ¥ T
Vo 2 OFFED BRI HEINEY H B, SRR OBk L\ I MRER TE B IHER L, B/ FRTEAT
Bl DEMEBNET L H BN, TDORDITIERE OYPRE(LOEEA B O ICT 5 = L puEAH
BEEZDOND. FEHDIX, BT X 2 8REEERO B & Thiuc & bix 5 g IRIED L 2 BIEE T % 1
%, HHERIIEC X 5 BB EH L 12,

7.1 £ B /5 &

2. 2 BIUOTYV Y EEERICOWTOER I (4. 2) TR\ TIHlARIEREMT, BHLMCEER (R
HEOHED) WMETT 2 THME-SIF, i Lic (1EOHEHE 300 mm) BHFTERRTLIIET 2
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L& diT, 20~100 EHHT 5 & LSBT O BE
FeEh Ao B, WO BMEhC X
h, Fig. 19 IRT X5, WAENNROERR «
BLOT YV EROERER b %, FHoOWT,
Rl DO DRIE L, Tols, HEREE
HERT3s X ORI TEE D HEHESE D profile Aipf
BEHRTIN0/CELE D, BHLRORE B
L7z
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1
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1
1

7.2 R BB R

(1) #bHc X B EREO AL W R Drine) ol
ZHGREE (Table 5) oHipfic & b7 5 €18k (# Fig. 19 #H1C & % 488850 0 BT
HIFFEERRT) O%tis Fig. 20 D E 350 Th b, Wearing of cutting edge by sawing.

. 1 Fig. 20 2R 2% 50T 20 [EOHk O FE b AT,
i - T RS AR EBR O T E DR AT L 0T, 1

ThofOLHE L, UERETOHSIZEL, FhETil
FE TR B b a7 <, URRIETAR 5% T
DEMEL, THIVOHNKEWIERTH DL,

3} m (2) BN X % HESCEERER O AL
4 a0 !
‘:3 ot bt i S«
R . § oed-
&i 5
& ! S \QQ
2 | S oar \\\\\\ .
v, 5 / \\\\\\\\\ \ i
e § 201 o
, i © \\ ‘b '
1 S L S ) L L
Noreer oF swep mes 2 400 B0 200 1600

NUMBER OF SAWED TIMES
Fig. 20 #EMAT3sio %t . e i
Variation of feed time Fig. 2,1 W = b5 5%5&;}%%;0)7&&
Relation of number of sawed times to
wear of cutting edge.

Fig. 21 Zhic & g 5 MAEREO B2 7T —A T, SIS ICERRETAME ¥ o iiti%
AT LD THD, RBC LT, HHEHOEEER X OEEHIicoLTRD R, WThd Fig 21
LEBRER A RL, Fig. 21 ThAbh3 X 52, BEREHOIUDICAICERL, FOREER
BEHET5. Rk THRTRENDERFE 0—0) 375 VIROAKEY RTIDOLELLRL MR,
ZOED IR & L BT 5

(3) BERE T OHEAEIEIREE

BERIETEICIIGE U 7ot OFEFERE Table 9 © L kb T, a OEA I & BN o\ TIRiS
B, RS L, W & b o THEMADIRIETESR EXBEIT b0 L ELLN,
72, (b—a) OER L OHERCE T HRERL, 0.20mm FHETHD 2 Liibh b, Ibic, GRRET

for ripping.



HESER R Ve

FEITHE

BOWMAR LT ) OHEMHTTO TG LT 5 &, Table 10 ® &3 b T, HHACIEHIC
BT 5 L Bbha iz b OB, 7Y%V OHIZFOREINKELIG L EERD
fods, HEERANL, BRE DY 1mm ETOEGZITONWT, BERERTHEARNE LD THS,

BENRKRTHOR.

Table 9.  EERETHEROHEELOERE
Wearing loss of tooth point to dull the edge of saw tooth.
; @%‘fﬁ-ﬂl T o §ll & WM T oo Bl & E
&% No. | gE#g No. Measured at back of saw tooth Measured at front of saw tooth
Saw Saw (mm) N (mm)
No. | tooth No. a ’ b (b—a) ‘ Py ’ b | (b—a)
1 ‘ 0.38 ‘ 0.57 0.19 [ 0.37 ‘ 0.56 ’ 0.19
I —_ . — e —— - [ —
2 ] 0.36 ’ 0.58 ‘ 0.22 ‘ 0.38 ’ 0.58 ‘ 0.20
N BT | 0. | 0.29 | o046 | oz
H B
2 ' 0.26 ‘ 0.47 ) 021 | 0.3 ’ 0.47 | 0.17
T Vs l 0.44 017 | 02 043 | o017
1 ‘ - - - . -
2 0.26 ] 0.46 [ 0.20 \ 0.28 ‘ 0.48 | 0.20 -
1 0.2 | 0.43 | 020 | 024 | o044 | 020
v R o
2 031 | os3 | 0.2z | os | os2z | oz
1 0.27 ) 0.50 | 0.23 | 0.2 ‘ 0.44 | 0.18
v -
2 0.28 l 0.48 ’ 0.20 ’ 0.32 } .50 0.18
Table 10.  #biHl & BISRIK TE D SERSETRAR O Ml
Comparison of saw tooth dimensions between original and dull edge.
TH YD 4w oo B | EUEE{EETfﬁoﬁ
4 No £E8g No. %k A Orlgmal edge Dull edge
’ ' Side |—
THUOW | ¥ YR A 7Y%y DH
Saw No. Savl&:lotooth cl(;iralx;ce I Sharpness Setting Sharpness Setting
N g ‘ angle « dimension angle a’ dimension
(degrees) (degrees) (mm) (degrees) (mm)
1 i 23 ’ 58 ’ 0.82 ’ 57 0.58
I
2 : 17 [ 50 [ 0.69 ’ 49 0.51
1 ‘ 13 | 50 ‘ 0.32 ‘ 49 | 0.21
i ' :
2 15 50 ‘ 0.36 ’ 48 ‘ 0.23
_ i _ :
1 ]‘ 12 i S1 | 0.21 ' 50 I 0.12
T I - L .
|
2 | s | 50 1 0.18 | 48 Lo
1 ’ 7 | 56 l 0.17 ‘ 59 ! 0.12
W ‘ :
2 | 7 } 53 0.17 ! 57 [ 0.11
1 ! 4 ‘ 47 0.12 ] 50 ‘ 0.09
v S ‘ I
2 ; 5 ' 48 , 0.14 ’ 51 ’ 0.10
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7.3 REBHROEE

1) FTTRERTCLSK, ZORMEROGET, EOBERENEBE MO%) EE ¥ HRETH D
DT, ORI, FEHOZT S EIEIEST L BED IR X UFEF L OB X > TETHE L 2 ERA
B rELLND, UERARET S E TIRIE—EOEWMEELY £ 5 5 DI, WLOER) S HHM
TH#EATY, LROBERRCHEVFE L2 L2 RT DT, D profile pVIIZ U &L
LABREHEE L T 5 & a0 b2 T, RRETOFRELT vV SOH0BERELICH 5 L HES R,
@ T VRHADEE, TV OHOBRE T Y R OBEREIE (b—a) ORI X ) RINB,
ERRETHRICET 5 79 0 O HOBDESIC N, RRETORENIRZELTES - &k L OERIE
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Wood Cutting Research with Mechanical Saw Teeth.

Yoshio Sarto, Nobuyuki EDAMATSU and Yutaka Orrina

(Résumé)

This report describes tests on ripsawing with mechanical saw teeth. The tests were
undertaken to provide information on the factors affecting saw teeth cutting.

The effect of the variation of these factors was assessed in terms of the power
demand, cutting force, sawing efficiency, quality of sawn finish and the rate of blunting
-of the teeth.

General Method

1. Test on power demand of a saw

The tests were carried out on a gear-feed sawing equipment (Phot. 1) with circular
:saws, which were run at a spindle speed of 3190 r. p. m., except in special circumstances,
and conformed to the specifications in Table 1 and the tooth style as illustrated in
Fig. 2.

The power input to a 2-h. p. electric motor driving the saw spindle was recorded by
a wattmeter suitable for 3-phase a.c. circuits (Fig. 1). The net power required by the
.saws to cut timber was expressed by correcting the wattmeter reading with the data
obtained from the brake test.

With one exception, air-dried timber was used at a moisture content of 17~19 per
cent. The strips of wood removed by each saw cut at right angles to their annual rings
had the length of 500 mm and the uniform thickness of 1.7~3.0 mm.

The position of saw teeth to the sample is shown in Fig. 3.

2. Test on sawing efficiency

The test was carried out on a hand-feed sawbench with the circular saws, which
were run at a spindle speed of 3225 r.p.m. and conformed to the following general
specification :—diameter—10 i»n, thickness—18 B.W.G., number of teeth—2, set—spring.
Although the sawbench was equipped with a rise and fall table, it was used with the
table 85mm above the centre of the saw spindle as illustrated in Fig. 4.

Successive saw cuts were made with most efficient and satisfactory hand-feeding by
the same operator, and sawing efficiency was determined by measuring the feed speed
to cut timber.

Air-dried SUGI (Cryptomeria japonica), 300 mm long, was used. The strips of wood
‘removed by each saw cut at right angles to their annual rings had the depth of cut of

30 mm, and the uniform thickness of 5mm by the fence.

Effect of Tooth Angle on Power

Conditions of the test
Saw :(—A in Table 1 Tooth angle :(—Table 2
Feed speed :—3.87 m/min Rim speed :—10017 f¢/min
Material and depth of cut:—Table 3 Thickness of strips:—1.70 mm
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Relations of tooth angle to the power required by a saw are shown in Fig. 5~7.

The features revealed are:

1) These graphs show the parabola indicating the critical tooth angle.

2) When cutting at a constant clearance angle of 20° (Fig. 5), the saw teeth seem
to have the best cutting performance for ripping at a hook angle of 20°.

3) When cutting at a constant hook angle of 20° (Fig. 6) or sharpness angle of 50¢
(Fig. 7), the power demand of a saw seems to be of little value at clearance angles of
20°~40°. It has been noticed that the bigger clearance angle would be preferable for
cutting resinous timbers such as AKAMATU.

Effect of Set on Power and Sawing Efficiency

Conditions of the test
1) Test No. I (Test on power demand of a saw)
Saw :—B in Table 1
Specifications of saw teeth :—Table 4
Material and feed speed :—SUGI: 3.87 m/min, NARA: 2.11m/min
Depth of cut:—30mm Thickness of strips:—3.0mm
2) Test No. II (Test on sawing efficiency)
Specification of saw teeth :—Table 5
Results are:
1) Relations of setting dimension and side clearance angle at the front of a saw
tooth to the power demand of the saws are shown in Fig. 10 (1)~(6).
2) Relations of front bevel angle (¢ illustrated in Fig. 9) to the power demand of
the saws and the sawn surface are shown in Fig. 11 and Phot. 2.
3) Relation of setting dimension to the sawing efficiency is shown in Fig. 6. Better
sawn surface was obtained at smaller setting dimension as shown in Phot. 3.
4) From these results and on a point of practical operation, it is considered that a.
suitable side clearance angle is 10°~15°, a setting dimension 0.3~0.5mm, and a front

bevel angle 20°~30° for softwoods and 5°~15° for hardwoods.

Effect of Moisture Content on Power

Conditions of the test
Saw :—B in Table 1
Specifications of saw teeth :—Table 6
Material and feed speed :—SUGI and AKAMATU : 5.00m/min, NARA : 2.11 m/min
Depth of cut:—30mm
Thickness of strips:i—2.5mm
Results are:
1) Relations of moisture content in timbers to the power demand of the saws are
shown in Fig. 13 (1)~(3).
2) The saws required less power as the moisture content in SUGI or NARA increased.
3) It has been noticed in the case of AKAMATU (Pinus densiflora) that the power
demand of the saws increased with moisture content, the reason doubtless being that a

great amount of sawdust adhered to the teeth because of its resinous property.
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Effect of Tooth Bite on Cutting Force and Power

Conditions of the test
1) Test No. I (Effect of feed speed)
Saw :—B in Table 1
Specifications of saw teeth:—Table 7
Material and depth of cut:—SUGI: 30 mm, NARA: 15mm
Thickness of strips:—3.0 mm
Feed speed :—1.20~5.00 m/min
2) Test No. II and TI (Effect of feed and cutting speed)
Saw :—A in Table 1
Tooth angle :—Sharpness angle: 50°, Hook angle: 20°
Material :—Table 8
Thickness of strips:—1.70 mm
Feed speed :—2.04~6.25 m/min
Rim speed :—15.54~55.89 m/sec

Results are:

1) Relations of the feed speed proportional to the thickness of the wood cut per
tooth to power demand of the saws are shown in Fig. 14 (1)~(3) (Test No. 1). It
should be noticed that overload conditions occurred in NARA (Quercus crispula) with
the increase in the feed speed, and under such conditions the sawn surface was very
rough.

2) Relations of the feed speed and the thickness of the wood cut per tooth varied
by changing the feed and cutting speed to the power demand and the cutting force of
the saws, which was calculated from the net power required by the saws to cut timber,
are shown in Fig. 15 (1)~(4) and Fig. 16 (1)~(4) (Test No. 1I). These results show
that the cutting force of a saw tooth is linearly proportional to the thickness of the
wood cut without regard to the feed and cutting speed before the overload conditions
are reached, and the power demand of the saws increases with the cutting speed at a
fixed tooth bite or feed speed.

3) An attempt was made to correlate particle size of the sawdust and the tooth bite
(Test No. 1I). The composition of the sawdust produced at the different feed and
cutting speed in Test No. II was determined by sieving on 20-, 30- and 40-mesh screens.
The composition of the sawdust was linearly proportional to the feed and cutting speed
as shown in Fig. 17 and 18. That may be considered to be one fact verifying that the

relation of cutting force to the tooth bite is linear.

Blunting of Saw Tooth

Conditions of the test
Same as Test No. II on the effect of set
Results are:
1) Variations of the handfeeding time employed with the successive saw cuts are
shown in Fig. 20. These figures show that the feed speed for efficient cutting is
constant before a critical stage of blunting is reached, but a decrease in feeding speed

occurs suddenly,
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2) After every cut of linear 6~30m, edge wear of a saw tooth, ¢ and b in Fig. 19,
was measured by a screw comparator. Amount of the edge wear increased with the
successive saw cuts as shown in Fig. 21.

3) Results of the measurements on such saw teeth as blunting occurred (Table 9)
show that the rate of edge blunting, (b-2) in Fig. 19 and 21, is almost equal at every
.saw tooth, and the displacement of a tooth point with blunting advances on the equally
divided line of the sharpness angle.

4) Comparison of the sharpness angle and setting dimension between the original
and dull edge is shown in Table 10.

5) Relation of the side clearance angle of set to the edge-life travel is shown in
Fig. 22. From this result, it is considered that the tooth life depends largely on the
side clearance angle at the same cutting conditions, and its suitable angle is approxi-
mately 10°.



