o O YIHIEREE IXH X 1T M o &
AR S 0

I £ & » &

R, ISR X 2RI\ T, PIMIBUIEIEIER & L L E R R E R BY 52 5. YN
BREL LD LHM BRI /5 Z LWL TH DA, YEERENEL D LEOBERERET I
EER I ET %, FTCHFEOBEANCSIOTH, HBHRCET 5THIBLER L UEELTbinidh
s bisv, FERDHRICE W ULTIHIEIIC oW THERNS  OmERDH 55, YHIRECET3L0
EAE, CHIXYIEIREOUEHELRETHHD L, BHAKLOLONEHRTH AL L OBEHRT LS
LBbhb,

70, YIHIBC OV T ZOMBIEL LCEFSORES M AL, HMt skt 0BRERDCD
DX PIgdsDte, TD7cd RERI I Tl SERDOYIBIREORE EFIC O T b & & © BfRERD
1o FREBRCIAFELRAV TR D, ERL V) RCEETHIHECD ZOEAISLTIEZ LE
2D, BOBMBAREEZ ABEO—DOOEBENLER L LTHRETUIFE-TH S,

8, FRRCHIO UL NMERRAMBELII LD, PRE—INTRHE, M TREFHE BAHK
B, SAEUNTEZER, KREZHNATRERO JHEOD LT, WEMREDHT 40 IHI Lo
TETINIIODOT, ThHDOHFACESEHOBERTS L LI, HCERBREEDWULTHEM T
REQCHEZHEECE D L ZAPNKTHY, FRERCHLO UM L TW RV CEBREE
CEL BHLEE L EFS,

o8] 8 5 &

2.1 SBEOBRERTERE
FEROTHIFORENECIIALSE Y — 2B, TOBSEHOEILY 0T A X o THIE L,
ZDEEY Fig. 1 O LB H'T, Photo. 1 CX D ERT, Tichbb, ASROEHIEE X>T

Stipring Ag-C
\ Brush
: || ||
Pt Gayge Strain Ampli - Pen
- — writing
meter fier 0scilo-
graph

Fig. 1 EEREBEOMHRS Schema of measuring apparatus

Q) AMENTARAYHREE
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Photo. ? 5= By # [ Experimental apparatus
ZL, OTHREMCIBERTRVRIEFAL, OTRPEBOA b v vy —2 L R UBE CERBOMR
bHCASHYERTILIARY — 2T, FRLCASRIIER 0.025 mm, B 26 0 T, ¥~ 0OH
B 2.2mmx8.0mm Thb, LIHAOTHEBIESEELY S ODT, O FHNLLBELRAZ &
i3,

7 - ORRERCEETABAIL, F—UBIVY) — FEMSER L EMLTVWX 5, BREYHIELLS
LTHEBOHROME B ML ERIZY, FOEELPHEC L TERBEBIETEE L, TLitil7 7
YOORAETHT, V- Pk =t reie - XEFRIC I OTHED Z AR, FCHES & ORGCHE
Blico V- FRIZ7 7 voRELFEMCHEET — 7 CERZE I, BB TITEC SR L hE L.

Hi#ET 5B SBRELMOMHTRIEAY v 7YV v 7 7o Avic, AV v 7Y VY 7IIEHE, 75
YRS F7 74 70 %, R 30 BOERE dmm, B 10mm OFBEHKOL DT, 7IVRATY VS
T EDTY VIZRELDT BN B, FORIIL Photo. 2 DX 5 Thb, HEE Li-BE A iiE
BErEL, BEMENEIEZ 2L THEPEEOEBICH SO TCHEZN, ThbOBEII L
WHER IBREDIRTE D, FLERREREYR LT valshd L5l tidiedsois,
B&R Y — o OBEHRELORETIZIEHRO T 4

10
o % heating
+ cooling
8+
Y
)
<
o 6
“~
= +
=
8
g ar-
£
]
=
2._
0 AN S N S IS N S|
10 20 30 mm 40

Deflection of record

Photo. 2 RV v 7YV VIS LS T .
T A YT T Fig. 2 WIEMKEO—BF

Sliprings and Ag-carbon brushes Example of calibration curve
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Lo EFIAL, OT4HY —CoRbICERCEE ALY —URERL, REMERY, -YKC
ALY RGN, AL -2 26 o RO CEKRIThEh 950 O Ahl, BREMEAD
5= PRRGFICHE LD CHEEOERERITRILOREEY T T I LT b, 0T RFOUEENRIX
BWELTRVEE Ay r /7 7CEREL.

Ry — L OREOKRERIY, ¥ —I%EELLMAEL O IESERBCARTHRAaCmETS L
LHiL, ¥—UDERLHOIUDKRE LAENHEEIL THEORELRD, HEMREYEL, £0
—fl% Fig. 2 KRT, §BIC X0Th BB AR T HCRRMC IO Mg & 705, MERBEORF
VWEASIHEOEE LERL AR LI L35 D,

7, YEIC L A0 THREINE ST, OTAERI LTHSRY —ORBEBTHILNELLID
72, BEBRTIRHEERC XA EAFCERTOTAR IS S DNV O TEATE S, BB, ¥—o%
FE LERCHYRGCERY 52 TALY, Ty ve s s 7RIBELRL» Ok FES & IIHEER
LEBMC LI OTHELTWSD D, BMMEEC L2BANEBEINDY, ChliEL A Lichol,

2.2 {HHAE

BMCIXFEXYER L, SEFOBEYEDD I L L, A LRI 5BR» DERNEWEY Ao, R
OEETH IV ZOFTRVEEIR AR, 7YY EOFEBAR 2K Lt ThEIHOXDEEEL T

YIRHZBIERE LhB I L, BEOLEETRBELETHD L &, MOBROTHIREOKELZI oy
R LOBAC I B, WL 54 Y F — 8 LOFOT ) TR Uik, WRUETH L e,

THYVEDTHBEIRGT 7Y & L, SRTRGT 7YV OFRAFTH IV XD 7T+ ) Of&H%
EDBONRERHIIDTHB, 7HVHUIETLARTLR 7y Y H LB X ol SR LEOKEE
Table 1 RT, ik, WEAITRD 0° & L1

Table 1. 3[4 Saws used for tests

4 g OE | B B MR A = B’iEA WA |7y ORTA
s Diameter Blade Hook Sharpness | Clearance | Height |Side clearance
aw of saw thickness angle angle angle of tooth angle
mm! mm ° ° ° mm| °
No. 1 300 | 2.40 17 51 22 12.1 0
No. 2 | 300 2.40 18 52 20 12.5 0
No. 3 250 1.64 15 ! 50 25 10.2 7
No. 4 250 1.65 17 52 21 9.6 17

5 — 0 DEEERTIFOROLINTIFEERA L 55K
Lo HEVEFEVE, BELTRIINEEThYSS
DL, FEHFOERCIE BEDSOREN ME LB 1DTH

Table 2. &Y —ONE
Position of gauge adhered

& A%qﬁﬁ ﬁﬁmbqﬁ%

%, ¥ OEEMEBIXKE Table 2 DX 5 Ths, Saw 2$;£ %ﬁgﬁmgm
. mm mm
2+-3 HMEHt No. 1 1.20 14

MOEDCIZFA 77 T4 v 5 —D% D EBLFA L, No. 2 1.00 15

B ORCBEIRSEED BT TH O D JTE L EOEES P E No. 3 0.81 14

WIHIE TR B BB O T L EORL L ORI, T No. 4 0.87 14

BOTIBEIEL 76 mm, 7Y ) BOFIRCBEL 67 mm T
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Bbo HH UL 1EZ L ICEH A EMGICd TR THE Lic, e 1o TET BHROE SIXKHRD
R X O TR B, COTBMES 1~2 mm OFHET, E3T 1T MmN ORI 10em DL 5
LehR) 3EHE ) FATHEL, FEEASHE D RINDLDIDE T, HOXDIELEHELILT
B ) D BBERIFEFITL, 7V B0 WBAIH 20" BT CHREY LRBM L ABEREL LR L
720 HEDKTE LD LSBT L OBEBESNBET S L5 Th o, WEXF—RFHICOWT 3~5 |
oot
2-4 HFEHE

HRBEILT ) O BBEIAE, TH=y, 77, I XFFOABET, 79 o0t WBER
AEDRbIIR =V =Y BV, TRBIZEKEORBOIINHIZIKREIRET, ERALMBTH D05
PIHOR DI b B '

SEARHIAR H AR D GBI AR B ARBOF R T2k, EIITHIBORBKRIIML 10 mm &1,
E XAk 400mm 0L DY, 1,000 mm O 2EET, 7V OWEELEKROBRBREIENTOD
OEBG, WIECRBM RV, BB ETEE 7 v -7 —thEF L, FlttEFLAdod
HB, FHUEBHILZOROKIR L BELYEGE L

m = & &K R

3.1 PEEE SR
3+1-1 YIHIERED EAER
G OEROEE FADRBAYEZET S L Fig. 3~6 OO 315, ThbilFhd 7Y
DHLFETH B, DHPHE>THRET SR BT, P LML I THOHDP L0

°c
°C

) 4
|/—|' 2|0 | Iﬁ 1 1 B | I '

1 10 304 aec ¥ 0 20 ¥ 30 sec
x P
Fig. 3 BELADH (AF, FHEE v=49.6 Fig. 4 {RE LADH
mfs, 0 IEE f=2.04 m/min) (7 5=, v=49.6 mfs, f=2.04 m/min)

REHZYBI OB L OKRTERT,
Example of temperature rise (SUGI, cutting
speed v=49.6 m/s, feed rate f=2.04 m/min)
Marks show the start or the end of cutting.

Example of temperature rise (AKAMATSU)

oC S}
4 ®4
0
2
| | 1 .l L 1 1 | | | [ ! t
[) 2 304 40 Lec ) 10 20} Lo
iy x
Fig. 5 BRE LAOH Fig. 6 HEEFOH
(FF, v=49.6 mfs, f=2.04m[min) (3 X+ 37, v=49.6 m/s, f=3.7 m/min)

Example of temperature rise (BUNA) Example of temperature rise (MIZUNARA)
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WCEHMIC EARBIAT S, SHULS = COBEEE

Lt S roEEOS 5 - L, SLoeE @
HRAERRECI DT E Dk L Bbh §
g
Bo TODT LI ELY —SYEIAC L B0TLD g
o So
BB S LATHRN T ERR LT B, = L
. — 10— ]
BEE L A CEROC EAT B, oAk Time Eﬁ“
i Cuttin
RLUEWAR L 00T, Fig scEbRB L5 0“0 .
—ERECE L TEERIEL 15, &R BRI Fig. 7 00, 0m OWREE
PHE Fig. 7 O X 51cteh 5, UL, KEME The illustration of the temperature
. (& o L, [}

rise, 6o and 6

FERABC T B A OYIMIE KT L, Fig. 5,
60 L5 ih, TR OIES LEb BB EIHIRE, SRTAHLIZ DS, BOR#
BRC TR DX BHRA Y 57T, BE LT FRTIUIHBICARS L5 TSI E b5,

SEROGIEI=F ¥ —D—EITE L nOTREY LA X85 b Ch 54, BB RIEEIH Lick
MICEROBREN LA L, Z8+% 1 HETHHCEA L, ROYIFIK L>T iﬁﬁﬁﬁ:ﬁﬂ% PARLP 7
DEDVELTHA 5. FLTZORETHHBINT L OBREENKLDEZE hCHHINCE 5D L
£z b, LiatoTHMMOREDE Mt kbhsab 27 < T LA b AW TS5, HEEOR
EAEL DL, KbhpBEL L KOTYHRORED LA L HEHFOTEIF LD, RELF
BwETHLOLELLNS,

LicA o CYIERE 2 &b T DI, %zéé,iggi@sggoaf\f;\,@Jﬁu@w}@miﬁﬁv:ﬁu\glzmcou\*ckﬁ
FrEERb - ) ORE LA 60 (Cs) HboThBET Az tieLic (Fig. 7). ¥CPFERE ICELLD
DEDNTE TN SRE LI, oI Teh Dl

BONCRE B MBI OWCEET S b, LORRELRR 5 2NRE &L BHOMIC—EOBRL L 2
L3 7D CEDERERLI,

FTHEBEORACKT HRE LR C & %®E4b$%f—%lzu:“éﬂ%&), —‘;—g— L 6* LOBREAND
¥, <11 Fig.8, 9DOHID L 35 CERLE DOk, & TREBEAEELOTIDRbLIRAVDLI *
(mm) THRLUIs

DR —BERTRbT L,

ZTT g, BnilERETH B, BiR0 XS K-Z—tok 0! D EBRINBIRTH B L 2y (1) RTn=2
LB, Tihbb,

L S PPN e
7l ko (2)

2T =2 x LihS, Fig 8, 9I0d %45 2ibhaa, EHCMOBIILSZ 20%L, thb
DT rhb, 1<n<2 OFEACH B L 5T, Fh, BN B kb n REH TR 0L IOTIED
%15 Thot, Lin LEAEE 0D, HEEVEBENIVDOT n=2 & LTRY KT,
FhoeYIgiBamERciE =0 ThH b, (2) R
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0l

0 1 1 1 1 | | 1 1
|
o e 0 40 80 X 120 60 mmzz‘ﬁo

]
05 20 230

Fig. 8 OBRE:RELAROMRON (2 Fig. o B LA% 2 WHEE: OBKON
¥, v=49.6 m/s, f=2.04 m/min)

BEO{DDICT U 1 TRt (7, v=49.6 m/s, f=2.04 m/min)

Example of relation between temperature Example of relation between temperature
and rising rate (SUGI) and rising rate (BUNA)
Shown by displacement of pen x instead of 6.
do a7 B T T T T
a1 8

Lich, q REIRRIHOBRE AR 6 AL L Tin5,

it,mm&g%*@%ﬁm%bt&%mu,zf=0akb,:Oﬁ@?ﬁﬁguemf&bbb,

q—-kﬂm’=0

PRI Om= % ..... et seneiasan sttt arantaantitnarenetraetnaoses (4)

Eiedo Tiebb, PEREX ¢ DPHRICESITEE LEk D, FPERECELLSThbaL kb
B O IXHEETEHZ LIRARD, LML (1) %l

9_m=:/%_ .................................................... (5)

LiBhb, n IWEDOT 0m Lq OBIRIIERLDZ LIRS,

¥l (2) ARBVTgAALTH DTS, —kovaJ:")“C%ﬂiﬂfrbZ) LY, —ke* OEIT#K
TEIHRBC L DEAPRERTLEZOR, ¢ REOHRYELTRE L 2 3h5, BIER<S X5
ROBEMEHCIOTIREED, ¥ 0 I2TEEDLS L5 Thok,

DECRE EAMEY > i (1) REx (2) XeBEATHE I v L L—#i7 (1) Ric
PUWTEAT S 2 LI OISRz BER 0T (2) ROV TES Tk,

Z DS BRIERES M TH I OBHICM Z LN TES,

do_
dt

do  _
el I

%‘5‘”

=q—ko?
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Bz 5dt=t+cl ...................................................... (6)
o _ 1 R L T T :
E =R - tanh-! (‘/?0)+c=; (7)

TRL €20, k>0 2 T%, (6) K& (7) ARF LV B,

1 _ tanh-! («/go)=t+c3

VvV gk
Thib o ,
- 9=/% tanh &/ gk (FHCs) seorreere et (8)
(8) RREWT t=0 DL X 6=0 THHND =0, Li2>T
0=/%tanh VG B (9)
Fichb, BEEAHRI—BENCEIROIICEETRLINDZ LD,
O=@g tanh Df «cccceerittetnitetetoesseeesseosnesasssscsncnsannnnns (10)
eyl
/D, e/ et e,
a /k N an

10) RCREFL o, b D2ETH 555, (10) RiZMB LD 282068005, ZLTa b ik
A1) R &koT g, & dHETH LM TESB, ¥ (10) R T t=c0 Kir% L tanh bi=1 Kigh a
X 0 IRIFHEYT B,

ELEDERRICONT, 74 ) 2O BE0EEE, %) EBEOERKCE\WTAFY, 77, 1 X575
COWTHELTHI, 7H <Y ZRBMOME DD E LI EN B S0l D Tl Ve, ¥
79 Y DRGBEHIIERO R HHRAFEECARUNC D7D TEATE ool s, HEOS

& RN LA L Y, D BAD L F OBR Y 0-0 DR X OTAE =0 £ Uiz F12 LT
o
5| x 'c Spec.es N
o SUGI
T, b x BUNA fx x
+ MIZUNARA
i 12+ *
2+ ¢ * 10 e
x én °
e L N T °e/0
L x,,” r
e . x ol :&
Ry x L . RS
x - e
o0 ; : : % ! [SR i :o é .; é é 12) |I2 1I4 c k!,
% . a
Fig. 10 JEME 60 LFHEME g 2 DHE (AF) Fig. 11 BIEME 6n LEEME e & DHEL
Comparison between 6, obtained from records Comparison between 6, obtained from.

and g calculated (SUGI) records and a calculated
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Fig. 3, 5, 6 I Z D EMER S TR LA, EBREMR L 1IF—% LT\,
FLHBER IO THEL EtRENLDLRDI 00 LDOBEFRY AFIONWCREIT Fig. 100X 51t h,

U=49.6 "%

0 10 20
t

Fig. 12 &P ORERET O]
Examples of cooling of saw tooth
at different rotation

Lec

V=0 M
17.9

[}
a
a 283
x
+

42.0
49.6

1 L L
0 200 400 600 800 1000

Fig. 13 @izhoRERTRLIEE LD
BRDH

Examples of relation between the tem-
perature on saw tooth and its depression

rate at the rotation in the air

| 1
1200 1400
mm?

KE—FHKLTVB, 77,
»Holz, B aL on DONTH Fig. 11 D LH
TRIFLMEEZR T, ShbozZ eab (10) Rtk
KURRYUTHD LELBNS,

BED X 5 iERAD gk 60 WREZELV LR
¥50C, RN L 5 EBIRECSVTIEE
MHRDI 6 WIDTHETHZ LZL, BETG
LT 6m b 2R®HBZ LI LT,

3-1-2 $FEOLH

FEROBEIIVIHIOHET L L dLFHEL 1852, Hic
REOE okt EREIE5 & LEWREBHLT
%, T TZOPEREBELBETHLDROX I Iz
EBREFT LD THRI,

EROWBEE X BR = 7 I L 2>THEL, —ERE
CELLAEDIIEDICELEERIR, TOREETO
RILxsEk Ui, $EEEEIXE No. 3, No. 4 Tid 0~
49.6mfs, No. 2 TIX 0~60.9m/s DFLFH T 5 BRI
Mz, BEETHROMAY Fig. 12 AT, Thh
SREDOMETINEEBENE M EELL, ERFREK
BLASANERS DDl SHITEHCERTS
TERENRL VI EHENSEEDLRL LD THS Y,

WEE EAOBAE L AL DL 00 L OBFRERD
%k, Fig. 13 OO X 3 x> CSIEER 25,
Thbb,

I XFFROVTCHFEET

TEbINS, ThidmE /NSO TERTIE(2)
ROELDE 2HL AL T, KB OFEFBAMHRELY
RTLO LBz L L —HKLT5B, LiL Fig.
13 DERIEBZ»LL LTh T AR Mo
LT, ¥ERIEALZEDRRV, LARDTLIE
il

49 pon

dt

TRIND L5 TC, n i 3KEFE1<n<2 OFHT, 6
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E2THELD, 6 BMEE ZFZ nI3/NTo N
Saw

RELILBDLE2ICEL LB LT, k §odUh O No.2
No.>
No.4

S
+ x O

TEREL, 0ES D LPMEIRB L5 T
Hote, ThaEic (1) RiowT n, kB A2
—E T\ BRRIe— DD BB TH B,
HEOFEEE (12) ABRILTHELT K
kb b, mERDB L Fig. 14 DX 5T
D, kb om RBEECK L TERICHEALL,
t3s, §% No. 2 TiX m=0 Thotk, hhr
DEREENE T Y, AHREKLD, & % % e g °

T R M|E2D L —% 15, HAHBBIT Rotating  velocity -
(12) Fax (13) REBHTH LR L DT Fig. 14 ZERICET S b m L EEEOBERK

Relation of 2 or m to rotating velocity
Bohs, (12) RELPWTEASLTARB L, without cutting

]— N
T
[ )
AY
\
N

I
N

9_=‘/% tan {tan! (‘/gea)_\/m‘ 28 B R R R R R 14)

Lieh, TZT 6a 1L t=0 DL XORET, m>0, k>0 L35, ZOHEMEDHE Fig. 12 KATH
EL

(12) AMRELT B & FThiE (2) R LD TERHINDB 1%, BHOFENIV-OTW B LE 2 bh
Bo LLANOENELVAE I HRETHY, Fhe 60 RRICITEBIRC ERIEH HEBIETH 5
b, HBEL LTI THA S, 2L 6 KHBHOBENIWDZ LiZEL bR,

3.2 RYBFELIVBEEEOHE (THIDBHBHE)

P EEC B\ TUIER LM T RIS OBE 5L bhah b, GREE LX) EEN—BN %
£Erinsd, ThbDUHRECHT3EELER LI,

HFEEREEI No. 3 ZFVy, 79V OIS — 2% DUHCHIL 0.54 mm, D\ 0.57 mm ThH
Too SREEEIL 17.9, 28.3, 42.0, 49.6mfs X L, D IEEIX 2.04, 2.66, 3.70, 4.92, 6.25 m/min D5
B foo BERMITAF, TH=Y, T, I XFTD4EET, FOHHEIL Table 3 ©FT LS
Th b, RBMITHIBELO mm, Hobh Rk

1,000 mm G Table 3. #RMBOHE (THVOHBHE)

Properties of tested material (spring-set)

3:2:1 RIVEEOEE - o ?ﬁ%E h?ﬁ@@ﬁ
. . o pecific ean wi
MORYHEEE 0 OBERIL Fig. 15 Species gravity |of annual ring
- . - . mm
18 DX 35Dk, ZhbOERNMLK 2 £ SUGI 0.3 .14
DT EHGL D, (Cryptomeria japonica) : ‘
 DREHEIE 33 Ls = 7 # <=y AKAMATSU
(1) oBECITHEIEEENRR UK (Pinus densifiora) 0.51 3.47
BIE, 0 IXEHVEE L LR BEMLI, - + BUNA o.62 228
SHULMIC b R BREY Kb B, XD E (Fagus crenata) : '
EOHIC L O THRSRRI MK LD, X537 MIZUNARA | o 1.44

(Quercus crispula)

YIEHER A WAL THFEE D S 2 B ed
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TDLIRIBEELLND, BEEDRBVGEAI, %R LEHIEHAAE L B dhEM R T
EVZifhy, FBLTCWEWEESH B, BHELEL THETEETSH 555, 0IMEL Bbhis,

@) 0 DHEMORKEER S5 L, FEEEOEVHEITTEERCE AL, BEEE T3 EEN
R/ LEDEIRD, ZIUTEROBENFEL T 530 Lt BRINS,

(8) VINIERELFORRLNBB=RANF O TELTLD L, BHBOBR=FL¥ -1 LER
=i rF—Linh, IORBRERTEOTHS0:0, FIHBE D H B Ui I GIEIRTES /T
EYHIREE & ORI b DOHEBIRERN D 5 & LAMERIND, T TYIHIFTES T L% 0 HEE L OER%
BARBE, RELRELIER FE IR, WEIPTNRBERCS S Z LB TFRIND,

3:2+2 SEHREORE

SEHEEL 0, DBSIRIT Fig. 15~22 OFRT L 8D ThHot, ,

(1) ZBELIXYEE—BOBAWIL, 60 (MEEREOHME L DTHITHH, TOBIRILE
WIZNETRB, £ LT 49.6m/s TIXHRBEAT5HBEbH 5, ThULFERENEL kDL 25850
THTH B, EATAHEACIRD DT BGHEINS,

AU EECREREENHET L, VIRAZRBEIIPIL o TYIHIEIULET 5 TH A 5 2%, RA—RHERN
OYHIEBIS b bafke LTOAERILHFIBELAEVTHA 5. L LIEEELHTLBH
BB BNDEDIDI 00 BBATHLADND, BEEBIEEE LLICHETEELLADDL
b, BWEERETIEOHELITHLDLHEERINS,

Eie, TORBRPLYIRIBMECOWTOLEL DL, FEENKLDIHNIVGI LRRDN, Ty T
X 40mfs S HDWCRIELRD, HEVFEEENETECIAHEYARI LERLT WD, TDZ LIXRE
BICISES I VEEERE L LRIV EVWbhE? 2 RBAHE LT 5,

@ HEMFEHIOBE LR L TARD L, # T

{a x
© U =179 Bz
08+ a 28.3
08 x 42.0
<, 0 u=17.9 g I + 49.6
| A 28.3
I x 42.0
+ a49.6
o6t
o6
e\) -
- +
Qo
04t
OA-
/x
- x/
o2t
021 - % —
0 1 1 1 1 1 |
0 1 1 1 I 1 ! | 0 2 4 6 m.
0 2 4 6 m Feed rate min
Feed rate f min
. . Fig. 16 60 LR DHEE L OBR (7A=Y,
Fig. 15 0, LXDEE (A¥F, &ASFT7THY) ‘BAYGTHY)
Relation between 6, and feed rate Relation between 6, and feed rate

(SUGI, spring-set) " (AKAMATSU, spring-set)
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1.0F
z
08
0.6
) 90
04}
© U=17.9"M%
o2k a 28.3
X 42.0
+ 49.6
0 I L ) I 1 | 1
6
0 2 4 T

Feed rate )
Fig. 17 6, L XD HEDOBR (77, RSP 7HY)
Relation between 6, and feed rate
(BUNA, spring-set)

X

{=2.04

n

o+ Xb O

04

0 | | 1 i 1
0 20 40 "

5
cutting speed v A
Fig. 19 60 L$EHE + OBFR (A, |HTTH V)
Relation bet.ween 9o and cptting speed
’ (SUGI, spring-set)’

08
Z|
0.6r
[*8
04
/
© U=|79 %5
021 s 285
M 42.0
L + 49.6
0 I 1 I | 1 1 s
0 2 4 6 ;
Feed rate P
Fig. 18 60 XX HHEDOMEK (3 X775,
WASTTHY)
Relation between 6, and feed rate
(MIZUNARA, spring-set)
08}
%
061
eD I
04
02 o f=2.04 Bo,
o 2.66
x 3.70
L+ 4.92
. 6.25
Go : ) ! AIO kA t;o' '

20
Cutting speed
Fig. 20 60 LEEHEE L OBR (TH=Y,.
BT Y)
Relation between 6, and cutting speed:
(AKAMATSU, spring-set)
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A

=
<

1.0

06

%

/ o {-2.04 Tgin
2.66

o \/ o s
B x 370
¥, + 492
04l ] 6.25
% : 20 : 4‘0 - eJo
i ' ; %%
o $=2.04 M Cutting speed
s 266 Fig. 22 6o L$EEREDORR (3 X7 7,
07 x 3.70 BT T )
: Z'Zz Relation between 6, and cutting speed
B ’ . (MIZUNARA, spring-set)
O T W T, e MPTERIGEEEE 2 LTS rvbh
Cutting speed “

Bo TOEIETO LY O T THERED bR

Fig. 21 60 LEEEOBRK (77, &S Bo THILHTCRA X 5 SR OEEI T
7

gy Hled L BBRENG, L LEMBIIICOWThEE

Relation between 6, and cutting speed
(BUNA, spring-set) EHEDBNFNREL bW EY bbb,

3-2:3 YIRARBEIOEE

FEHERIC O\ TR ZOAE ITERAKESC LOTRE 59100 ¥ £z HRTW52, FMERECD
WCHERARER & 2D X 5 eBIRIC s 5 R Thic, DRXESITERE, %0 RE, @ OHE
L, ¥#BMMBEC X DHERTRO, & OfRIL Fig 23~26 1R 7,

(1) HBELD 060 FEAKEICH LTRIEERNT, SERE, %) HECHIHLT, URRES
X 2oTRED L AR D B, LEL7FTCREEBEC I OTCELEND D LX) THDO, AF, 7
71 =Y CREBRCTIAREIRKERD LELTRD L5 ThbH, IR X 5 ICEEROMEN
BETH0THED, T, COEBIEALEBLL. U EOBRIEHFERICOLTHADS
RBYO %, B CIEREOES D L 5T 6 OBA LIROTL B

3.2-4 GMZLOBRELR 0. LUAKES

00 IZEIMITHIO 1 HHOERORE LR LRI, FORMAC ERITME S YIEE 772000 5,
ERT 6 121 EOTMOREEAOTLEL, NS 2 OREER 0. (C) &RdI, Tibb,

9,,=_9°—=_7r—D_60--~---~---~--~-‘ ................................ (15)
n v

22T il BEMOEEH (r.p.s), Dt EE (m), o2 SBEE (/o) 0, & IARES L OBRY
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283
42.0

49.6
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Bite of tooth

Fig. 23 00 L YIAZREIDOMFK (R,
|G 75 9)
Relation between 6, and bite of tooth
(SUGI, spring-set)

|
Bite ot tooth

Fig. 25 60 LUAAKRBEI L DR (77,
BT 7HY)
Relation between 6, and bite of tooth
(BUNA, spring-set)
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x  42.0
+ 49.6
I 1 I
00 | 2 mm

Bite of tooth

Fig. 24 00 LYIRAREIOBKR (THh<v,
‘|ATT7HY)
Relation between 8, and bite of tooth
(AKAMATSU, spring-set)
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0 1 1 1
[}
Bite ot tooth

mm

Fig. 26 0o LYAARBEIOBR (s X+ 7,
W7 V)
Relation between 6, and bite of tooth
(MIZUNARA, spring-set)
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Fig. 27 6, LYIAHREIDOHER (A F,
\ATTHY)

Relation between 6, and bite of tooth
(SUGI, spring-set)
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Fig. 29 6. LYIAKREIDORR (77,
BT T7HY)
Relation between 6, and bite of tooth
(BUNA, spring-set)

3
-2
x10
]
c
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a 28.3
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2r + 496
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0 1 | 1 —
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Bite of tooth
Fig. 28 6, L PIAHKEIORBIR (7H~=V,
WAT74Y)
Relation between 6, and bite of tooth
(AKAMATSU, spring-set)
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x10 oV =179 My
. a 28.3
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o+ 49.6
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O |
X
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|
Bite of tooth
Fig. 30 6, LUAAREIDOBR (X7,
BSTTHY) , :
Relation between 6, and bite of tooth
(MIZUNARA, spring-set)
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%%, Fig. 27~30 O X 5 kicot,

(1) &EELD 0, IYIRLRBEICH L TERNCHEINT S5, AF, 7 <Y CRHRALEINK
Wi s L EMBIAHCKE L ItD, CHITRREINKRC S L IHIERSHL, BROBENYE
SNBDTHHS, TORFUIEHENKLDFHENL 5T, THIIFAEOERBENEREL L dIT
BT A2 LRI,

@) 0 LYAHRBEIOBMRIIEEEC I OTRRD, ALYURAREITH FEHEIBVWHTN EHWEL
B Eic, SHEEDR 42.0, 49.6 m/s T 7+ 2BV THA—ERTEDLINS X 5 TH Ok, Y
BHCIEREDOHEN L Wb B DT, ZDARRILDT 5,

¥, ThODERIEAIFERAELEDLT, YRAREZ 0 TERLDTW 3,

325 a, b, kZoWT

A¥, 7F, $ XFFEONT (10) RPRZTHELT g, b kD, LR EEHELI,

10F 10]
[ AU=2837% cfF @ U=i79My
C X 420 Sf & 283
’7t + 490 X [ x 420
sl SL t 496
a | ,{+// a [
2 e 3¢ 2
I 1 1 1 ) I ) 1 ] 1 T |
al 03 05 07 % ol 3 05 07 %
S0 Q¢ 2

Fig. 31 a & 6, DEFfR (R¥) Fig. 32 a & 6 DR (F7) Fig. 33 a & 6, DBAR

Relation between a and 6, Relation between a and 6, (s X+3)
(SUGI) (BUNA) Relation between @ and 6,
(MIZUNARA)

(1) @ & 6, D rBYR% Fig. 31~33 LFT. HBCBRIIIK a=0m LEZTI\, Tl bo=q &
HRISRE, kB R—ETHIUE 0n i3/ 9, CHATEHITTHE, RALRLRL LI, 6 D1~
1/2 FHBIT 5 X 5 Inf@ /@ TH o,

@) b koW TRD L, FEERE—EOBEIE Y EENEL 185 L HVREILBEAND B2, KER
UCholc, SBEE L OBIRIX Fig. 4 R TIH KD, b 1X -2

<0 F ©
Vo RBEREIT S X 5 THok, (10) A2 b7AA5 & 5 i bik %@ :EﬁﬁMA
FERECETHRECHELATS LAesh b, FERITE b . &
RECET BRMBEEOFHRCH AT S L EX bhb, ok ¥

B) BB X 5 ATHEHEHCIOTHRAED LS T, /2
k LEVEEL OBRY Fig. 35~37 KRT, SEENALS sH
B ER D REAKC TS L BOT HEANS S, LLA 10 C;ﬁmz_}'o B ENE
FCEEENKRE L ERTRACIOTN 52, BIINE Fig. 34 b L EREORR
{1eDTwB, FIEEENECFARITKRELY, KEXHE Relation between b and

FEC R LTI DT B cutting speed
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e o u=(7.9 my o ov=17.9 %%
x5 a 28.3 =2 a 28.3
s x 420 x1o < 42.0
oF 0t sk +  49.6
%
8 b
£ 4
ol 5
4 s
2 | }-
N T % % s
Feed rate finl Feed rate “Fin
Fig. 35 & b EEDORK (RA¥) Fig. 36 & L) HEEL OBR (F5)
Relation between k and feed rate (SUGI) " Relation between %k and feed rate (BUNA)
6~
2vogge
sk X 42.0
49.6
J{S * ><|EJ7

_ 8
4 \ : L ° SUGI
x c-s X BUNA
sk \\ o + MIZUNARA

0 2 4 (I> n- 0 20 40 y 6‘0
Feed rate o Cutting speed %
Fig. 37 k XD EEL OBR (: X5 5) Fig. 38 k X ERHEEORIR
Relation between k and feed rate

Relation between k and cutting speed
(MIZUNARA)

EREEES L L THRB L Fig. 38 DX 5 ICicot, Shad BIRSEREC AN & 2l Xh,
ZEOBELALTHE0ERHEIE 22T %, THXER Fig. U B3R bRB L5, 0 AU
JWHRKEIEDIDEEL OIS, RNBR% L, 774, 1 X+FRALLS kfEicich, AFiizh
LOBEE ok, E, TOEMIEEIEZThY, HRERETER0ITRBA, B D EHEN
N LB ETIEL e b D L Bbhh 5,

FDGBHRRC KT 5 kREDEERILT B L THiE, b IXEEEOLOBRL 525, Fig. 35~37
CREOIB L5 CHMFHC I OTRRDH, IR ORIOTELL, o 3HMHF4 XOTRR
b DBRIREENT DL IELZ BB,

3.3 RYFELHIVBEREOKE (7v ) DhVEE)
FRICT ) 2O I WBEIROWT S, XDEE, §EEE L YNEEOBREY KD, BT
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74 ) DiWBEERERL, EROEE Table 4. #HEMBOUE (79 ) O\ BE)
PRI BRI D CHIC R L 517 %) Properties of tested material (no set)
o) htoN = DT SEHE SFH IR
P TERRORRLIDTH 5o o & Specific Mean width
HREE Y ~Y, Ta~Y, T, Species gravity |of annual ring
¥ <> EZOMATSU man
s XF+5T, ZOMEE Table 4 DL ¥ = (Picea jozoensis) 0.04 1.30
DTChbH, FHEIL=Y <Y T No. 1, 7 s <Y AKAMATSU 0.52 2.20
fid No. 2 Thotc, 749 BDOF7E 7 7 BUNA 0.61 1.65
R D IFEE &8 D TR L#T 20 BT $ X7 5 MIZUNARA 0.70 2.12

TRBM ORI L DT, %D EELT _
YV EOFTBE L RUL 2.04~6.25 m/min OEFE T5 BEICE:, SEEIFEEERNRLSOTHIL
&\, 22.0, 34.6, 51.7, 60.9mfs D 4 BRI DT,

Teds, 740 OFRGBEIEE EALAEL, TOLAMBLEBET 10) RebHTIDBC LA
TEIDT 80 DARICDWTHIE LI,

3:3:1 FEERICRIEEOYE

Fig. 39~42 1T 60 L $BEEDOBRERT,

(1) 00 LBEEOBMRIBMEIC LI OTEHVENDD LT, =V =Y, 7=y CIEERENEL It
BL 0 ZRRKRLEBNTEDEIDI G, TN LTS F, I XF 7 TRHEVEBERC I DOTHES
BEEL L O ABCIHEINT B, T, T TR EOWMBIIEIEEL L BIKEL DM, X+
TRAERL L5 Tho, a8, I X577 TEIOBRCBEEHEINKT 6 2MELR2TWBH DI,
BRADEINE D EEZBNRD,

2 7HVOLABECHNTLB L, FHEL LI 00 BNARCLHZLIFLWEETHS, T
EOHRAM BRI B OEERKT S 2 LIXERETHBY, TOMMEDZIH1EEL, 10 MRl
Bo TNBIRTHY DIWEE R EEO ZERLHLL0 LB, BCHIS BETA L5 ThHD
oo L LRSS v=34.6 m/s TREMERT LD REHAE S H2BEHILS hdibhb,

8) EEEV—EDOBAEEHEL D 0 XXV FEERKCE DL ONTHARCE L /b, THET ¥
YV OHLBELARETH D, LY =Y, 7H<y CRERENEROTLRIEFRTTHED, 77,
$AFFTTIEREN R D L LAREYHEEC L BENKREL RS,

3:3-2 YIARREIORE

00 L PIAREX X OBIRIL Fig. 43~46 O X 5 oot

(1) ABEL LERE—FOBE, 6 ITRAKEICHFNCHEKRT 5, Z OBIRITHEMFTERI?
DERRL TS, iz, YIRALREIRERESNRA L THINIRE D BECKHAT 200, ZOFERIAR
1 00 A3 D BB LERIC NS5 Z 2 2R LT %,

@) RAUERAREITHEEREENKRTRDBITY 00 13EL Tnd, ZIUTSERE LB L CHIRARBEEA
S2BTE, BEELS DI LY IBLBbhS, 7Y ) O SBEIEREC X BEL D7D
7o, ZORREL DTS,

@) 7, I AF T CIHEEEDEL 22.0m/s T, FAREIO/NIBAIL 6125 DTV B,
COEEITHE LA TRV, BUEEE CRYRAKEINDE VNIV E, YRAZDEABCVWIENT L
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Cutting speed v 2 Cutting speed h

Fig. 39 60 L§EHEDORR (==,
THY L)

Relation between 6, and cutting speed
(EZOMATSU, no set)

g
c . had
7 © f-204 M
L g 2.66
A 3.70
x 4,92
o + 6.25
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4_
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G 1 I 1 1 1
0 20 40 w60
Cutting speed <l
Fig. 41 00 LEREEOBR (F, 74

el)
Relation between 6, and cutting speed
(BUNA, no set)

Fig. 40 60 XSEEEDOBER (7TH <V,
T7HYIEL)
Relation between ¢, and cutting speed
(AKAMATSU, no set)
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<,
61
6 |
s
ok
% : 20 : m : '
60
Cutting speed >
Fig. 42 60 LEHEEORER (3 X7 7,

7H VL)
Relation between 6, and cutting speed
(MIZUNARA, no set)
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0 a2 0.4 0.6 08 i -0

Bite of tooth
Fig. 43 60 LYJRARBEIDER (= <>,
THYIRL)
Relation between 6, and bite of tooth
(EZOMATSU, no set)

o U=220"%
- 8r a 347
% X 5.6
60.9
oF
6o
ab
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o } ; ; ’ ;
Bite of tooth m
Fig. 45 60 LEIARBEEIDOBER (77,
7H VL)

Relation between 6, and bite of tooth
(BUNA, no set)

PHEBIIB,
3:3+3 6. LYRHKEZ

G — 97 —
5
%
a4
35
N
2
@ U=22,07";
A 34.7
T x 5.6
+ 60.9
0 il 1 1 1 {
0 02 04 06 08y 10
Bite of tooth
Fig. 44 6, LYIRAZREIOBRK, 7H <,
7¥ VL)

Relation between 6, and bite of tooth
(AKAMATSU, no set)

0 07 04 05 08 . 10
Bite of tooth
Fig. 46 60 L HJAKBEIOBR (1 X7+ 7,
THYial)
Relation between 6, and bite of tooth
(MIZUNARA, no set)

P 1ES L ORELA 0, LYAREI L OBEEY KD, Thb% Fig. 47~50 R T,

1) ZOBRIBEC X OTRRY, =V~=Y, 7H<YTE 0, BHALREIL L LTHKT BN,
FEEECERL KRR 1 ODERTELIND L5 Thb, FLFEAXELTEDMHELLS, Zhbidd]
BISH L UIRAAXRILE L X 5 IR TH 501010,

@ F¥, IXFITL 6, BYRARXEINWT LA EROCKREL %A, BEECIOTRE
BEREB, T L TR LYRAKXESI TIEERENEL BB EEL LD, FLWMBELIRE,
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Relation between 6, and bite of tooth
(EZOMATSU, no set)

Fig. 47
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| x 516
+ 609
0 1 | L Il ]
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Fig. 49 0. L YAREI LOBR (7,
TV L)

Relation between 6, and bite of tooth
(BUNA, no set)
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Fig. 48 0, LUIAAREIOBER (7H~>,

TH VL)
Relation between 6. and bite of tooth
(AKAMATSU, no set)
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Bite of tooth .
Fig. 50 6. LUIALEIOBR (3 X5 7,
TH VL)
Relation between 6. and bite of tooth
(MIZUNARA, no set)

BHROB L LM L OTTELMEDOHRDEIC, REBMDOIRDEITIERV, ZOERITEL L
TERKUEYED D BT DDT, RHEHMTERHELE L,

7Y DHBHE LINVGBETDOWTITR, #HERIIThZh No. 4, No. 2 # iz,

BB

Table 3 tRAUCAFLTFThHbB, 79V DOhSBEITIEEE 49.6 m/s, X0 EE 2.04 m/min C, 7

YY) OIRNBEITE D EEXF U CHEEREY 34.7mfs & 60.9m/s IThxeh,

BEIAFETCHD

oo BROE SIXFIEIRD D 10 om OFLE & ApLD 3 ERTZIIE L L1,

Z D#ER%Y Fig. 51, 52 &R,



SERDOYIHIREC Is LIETHM FHORE (FLD T 99—

QT o SUGI
%4 ~ BUNA ' o ve 609 ™%
o4 BF x v=347
% x
N x X x ®
803 r N L x o 2 121 o,
o ° x ° x e B, . N x
o} o 8% e 0 o8 o, Tk
° o
(U 041 °
0 L I L L I L 0 L L L L
0 iR 9 3 0 I 2
Thickness of sawn strip Thickness of sawn strip
Fig. 51 60 L#EREIOBR GRAVT 74 Y) Fig. 52 60 LERE IO (74 V7% L)
Relation between 6, and thickness of Relation between 6, and thickness
sawn strip (spring-set) of sawn strip (no set)

(1) 7H Y OB RIRDOE R 0.5~3mm DOFEFET 06 ISHE H LAV X 5 THOk, L
HL3mm B P LEDRIED XS5 TH5,

@) 7HVDINEEE ATV FRKTHHThED, BEED 34.7mls T 1mm ¥ CRUTHM
L, 1mm 55 2mm ¥ TixdbE VBRI X 5 THDolk, 60.9m/s Ti& 1mm XHEL2>THP
LS5 X5 flATh Ok, ¥l 74V DHHBACHRTAT YRS, TIIERNS O
T, HWEREHEHFHEDOLTHRELRIFBEINLT VO TRV L Ebh s,

A EDOERSSHROE XL 1~2mm OFFEL L, RA—RIIOERTIL £0.2mm OBREIFEL
o

3-5 HIEOKE

iR L XBE L, U TWABAM OEESTIEI L TW B RS DORIZ VL, RKERTIIHBRM ORDOE
BRHlcb, HEHKRTD L TIEET S B LHMERCKE BB ERIET, ThTHiE L IR
DWTER LT,

BESRERIT No. 4 TT7 ) D% 0.8mm & 0.4 mm &L, BERBBIIAF, 7H=y, 7, I X
+ 35T, TOMEX Table 3 LT TH%, Mok, 77, I X+ 7 T7H)OH 0.4 mm ORBIIEE
No. 3 AW, $EEEIX 49.6 mfs, % b HEEIX 2.04 m/min ThbH, HMRIK 1,000 mm T, #
@ 5~30 mm OFHEHT 5 mm Hfg: L,

Z DFERT Fig. 53~56 IR T,

(1) HBELL 7Y OHAR 0.4, 0.8mm DWTHOBED, 6 RHIECITITHE LTHEMT 5, =
XML OERER? &b —KL, BMEEHLIUTH32, F¥, I XFFTRTH ) OHH 0.8
mm DFH 0.dmm L H/WX DT, AF, TH=Y M THBN, ZhI7F, I X773 TIHFEHR
ENRTH VIO TRIL DD LIEL DR S,

() HIBHRKICILD L EROVIHIFMAS e, BEREMABT 21OHHCEETIIOLELD
b, ThT7 %Y O 0.8 mm KOWTkERDThic, ZOFKERIL Fig. 57 DL 5 Th o,

Rbbiod b X5, k IZHBENEL BN D, LELEDOBEIRILENEL 8D X5
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Setting_
dimension
- mm 9
a8l Setting- °2.8 i O‘i °
7 dimension 4'_ 0- x/
- o 0.8 mm
x 0.4
06¢ sy p
B i eo I )
04t 04r . *
02 02 /
L L X
0 1 1 1 1 i — | 0 / i 1 1 “ 1 1 1 B
0 10 20 mm 30 0 10 20 mm 30
Depth- of cut Depth of cut
Fig. 53 60 LBIEDBIR (AF) Fig. 54 6 X#IBOBIR (7H~=>)
Relation between 6, and depth of cut (SUGI) Relation between 8, and depth of cut-
(AKAMATSU)
- Settin
dimenéi’on .
J2F g omm ) Settin
)74 Y A b dimersion
o ok © 0.8 mm
101 x : x 04 ‘
i x i x /
081 08r ]
eo B § i
06 06 x/
- x o) ~ M 5
04+ 045
02 A 02 7
o /4
0 ! ! i 0 L 1 L
0 10 20 mm 30 0 10 20 mm 30
Depth of cut _ Depth of cut
Fig. 55 60 XIFIEOBIR (F7) - Fig. 56 60 X H#IEDOBIR (3 X5 7)
Relation between 6, and depth of cut Relation between 6, and depth of cut

(BUNA) (MIZUNARA)
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Thbd, BELIBZEIATYFNSTRESAF
BKRT, 7FROBEAEL, THr=Y, I XF51X

™
T

DHMIC DT B, e > e
Z ORI >Tn 5 %A & AKAMATSU
3.6 SKEOUE or 1 BuNA

+ MIZUNARA

VI3 26D &l & LT 2o &KRITAE
BErdoTn 50, AKKLINE L OBRCO- 4
TERR Ak, s

AL No. 3 T74 Y OHIL 0.6 mm, FEHEE 4k
49.6 mfs, % HEEE 2.04 mimin ThD, REBEET
A¥, Th=v, 7F, 3 X+ 5T, $HEix Table 5

AT, RBFHIES 10 mm, BX 400 mm CHEX o

1 1
20 mm - 30

300 mm FHEOWER T, ThiFEaKER 8 12 Depth of cut
19, 25 %DOERERD MBW 1 £ E KRB L, ¥ Fig. 57 k :ipiEDOEK
#, EEKRORET, MEEKbEEL TSR Relation between k and depth of cut

ASRIR, RATICICCRRSE, £ Table 5. GEAFIOIE (BRKRBAM)

OBEHCHL IR TIHIRBR 2772 Properties of tested material for moisture content
1o, 2FIREIL, EREEF T 100°C i EE A SEBERIE

. ﬁ L Specific | Mean width
ZMBMLTHE, FERRFCIDH LR Species gravity |of annual rings
RE Ui, ZOEPEERED b DD =« % SUGL ! 0,45 7s ™™
THRBLL, SHEKRERNTRVT o ) AKAMATSU|  0.52 2.02
NHEREBHTHOMY HFT L &I E=—1 > > BUNA ‘ 0.63 108
DRCAN, RERICH L TERRICH Y : X+ MIZUNARA | 0.60 111

iz,

HXBROWELLEZ L ORFOEELY TSRHAY, FERBARTRDA, RBAARICIILR
ESRRBOEND BH, KEM SN DTeh2lz, 30 LU EDOBEKETIIELVENRBDLIAEDT,
ZOWEL 1 KCD\WTHM 1 MG L inok, ¥, BHEMMSL LTI Fig. 88 WRT X5, Sl
OREIMITETL 60 XEEIRY, Fh, HAEETTTIND LPERBICRS L5 THolke LAL,
LR EHT S LBRERSLVCLARBD D L5 Thd, TNT 60 DEICPEHREY Onin &
LTHIE Lz, ‘

ZRB DR Fig. 59~62 DX 5 Th 5. 05 e s P—e
(1) AEErD 60 1TEKEK 30 Z¥EL LTHANR -25 \——/ '
Kb, BEERANTCRETOMEBER EAT B B Y BUNA w18 %
ETRBRCROTEL Ind, o2, I X+ 7Tk 33 % fy ™
TER Dk, £ OMEMEL EoTh B, 2r SUGI u=B4%

(2) MHELAMELTROWTHRBE, TH=YFENT
_— - . Fig. 58 R&KRH OREET OB
ARRGH L R BICONT 0 UKL T 5o X LT Examples of temperature depression
BB LD LEL DTS, A¥D5 % THITK above F.S.P,
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Moisture content:
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Relation of 6, or @ui» to moisture content

WERBRBIRHE £ 1305

04r
% ] 9.
x  Bmin
02
B0
Orin|~
0
-2
1 | 1 1 1 1
0 40 80 2 120

Moisture content-

Fig- 60 6o, Omin t%7j§$@§§% (77]’\’7)
Relation of 6, or 6. to moisture content

(SUGI) (AKAMATSU)
04} 04 { o 6o
.% o 0o .% X @min
o X Qmin
021 02
0 6 .
Omin Oviin|~
0
-2F \/ ’(“\x Y : -
-4 O ) ! ] L L 1 1 1 Ly
0 40 80 120 % 0 40 80 % 120

Morsture content
Fig. 61 6o, Omin LS/KEOBIR (F7)

Relation of 6, or Omi» to moisture content
(BUNA)

Moisture content
Fig. 62 600, Omin &@ZK&@EE% (5 X+ 5)

Relation of 6, or 6mi» to moisture content
(MIZUNARA)

ELHROTWBEN, TOEBIFILN TRV, RFEL T 00 EL 2T 500, EREBPTHEL
KD TCHANEFLTRVWI LD EZLDLIBN, FHEEHIZOWTH 0 %8 TRRRD Z LHBEINT

Y- SUEUN

@) 7HwviMEEL BRich, SKRAELMBL 60 WML LB LS THB, ZOEBELHSH
TieWAy, BHERS WD TH S 5 2y, YIHIEHIC oW Th AR RES 235 %,

@) MHERFRLETIX 60 XKREALLY, FROBEIRE X VEL It —EECTFRE L ito
Too SOLHEM BT 2 LRELATIHEL SO, TOESIT 30 ZUTRCERNIP L1 TH

Lo N
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ZLT o, Omin & HIT HIKEH
B D L X DREHETRRRE
eBh, 7FEDOLNT 50 B E
TIXZDBEHEVENTNLST
bBo THwbiEE L FRRE
[ATH ot

DX RYMRENGEKET
RREM X VIEL 2B T LIXHE
FZOWTHREY INTW 5,

O LIXRBMEENTR LD
ETLTED, T, 8BRS
HPRETTOTRIRHLELD

AF
2 (SUGD

IVENEVCIRED L H B,
W LT b YIEIREEAMEW &
LIXBMTIIERE D L L, TORT
WREMOFN I LIS,

(6) = DEBIC Lo TEHMA

X EKRCIOTHBEBHBDOT
Photo. 3 KAF ¥ 7 FILDOWTH Photo. 3 &KKDORLDHEDHROH
Examples of sawn strips of various moisture contents

7
(BUNA)

T Thebb, 2EEVEHER

FEHTEHL DTN B X5 T, FIHIC X AERC L oTEhPe, THCHTEETRD L, GKRER

BB LIDX37Z i3, MR ET X5 R U TH Ol LREKBLEL b L HEIXED

BLhiXdinh, FELBLREL R0k, i, KELIVEVCEKETCIRGEECEBONET 5D

MNEEOK, 2D X3 KEKBIIYEIZDD DIEd Y T WHOMBACLHEETS X5 ThHhok,
3:7 FHUoHoXE

FIYHREEC R L TR ER I DREMEN e RUENBETH Z LI YSRTH 52, BTy ) ITEEIY#
BERSHHDT, 7+ ) OHIROWTERETIL Ok, MOWARGRLICOVWTL, §FThRX )
CYHIBI A OH ABREEHETE 0TV e EL S,

A L7cgBiE No. 4 C, $BHIZ 2 TR 79 Y & Lico 74 Y O 0~1 mm OFFT 0.1 mm
MR & Licdd, #Ie7 ) D/ 0.05 mm B ik, 12 EEE Lic, 74 V3% 1 mm H LUTH
B IOTRUANSOERLL, ZhEA—EThW B TEIRW D THD, ZOLDEEIMEL L
DERECHET LN, TORINIVOTERTE D, FHHEEIL 49.6 m/s, % EEL 2.04 m/min i
Lice ERMIZAY, 7H~<Y, 79, 1 X775 CTable 3 LtAUTHB, RBRHMIIEX 10 mm, FX
1,000 mm { BWTHBHH, 74 Y O 0.1 mm YT Tl B0 cm L,

Tig. 63~66 KEBFERE R T,

(1) ZHBMELL75 ) OHR 1 mm HEPRILRBICONTLIEWE 00 (XBAT 5B, 0.4 mm fHE
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(18)

0 1 ' Il I ! ! Il ) 1 1 0 ~ ] | 1 Il 1 |
0 0.2 04 0.6 08 mm |0 0 - Q2 04 06 08 mm |0
Setting, dimension ' Settin} dimension
Fig. 63 60 L 7%V OHOBE (RA¥) Fig. 64 60 7% ) OHDBER (7 H=2)
Relation between 6; and setting dimension Relation between 6, and setting dimension
N (SUGI) ' (AKAMATSU)
b (2:28)
12+
%
or
081
eo
06
04
02r
0 1 1 1 1 1 1 i 1 i 1 0 1 1 1 1 1 1 1 1
0 02 04 06 08 mm |0 0 02 04 06 08mm Ig
Setting, dimension Setting dimension
Fig. 65 60 X7 %V OHOBMK (F) Fig. 66 60 L7 Y DHOBER (3 X+3)
Relation between 6, and setting dimension Relation between 6, and setting dimension
(BUNA) (MIZUNARA)

TRALED NI D 73 Y OHIVNE L IeB L RRHML 0.1 mm LIFCIRBE T3, ZOREBIX#EE
MIREBHNOBEY " L BB Th—HKT 5%,

@) 3 X7 7 Tl & Bico TREMIL 0.2 mm THHbh T\ %,

8) EBEROFELFARBLYD, HHPCRBM ORIFFRTED 2EL IR TLOLHRELRD, &
Tl Oib L TRR TR OBEEERIC ST 2 B HRE L KR L, BAFEERRER X oTRR 0 bAKR
—RETHS, %Y R THL L0200 D e 3l o wRdi, —gCET
BIET5 LRERTAZTRES, 79 ) OHMANE DL, R REDTORENDH S LD
Foo Trds, TV OH 0.2, 0.4, 0.6, 0.8, 1.0 mm D\ THF7E\Ly, 0.4, 0.8mm TRHIELE % o,

7Y OB TR EDNIWBEIRE D 2 IEDICBERE EANE L WUETE oot
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Table 6. 60 & 74V OHDOEER

Relation between 6 and setting dimension x10°2 (CC/s)
7 U OH . . <
Setting # L] A * 7A=Y |
dimension [Depth of cutt SUGI | AKAMATSU BUNA MIZUNARA
1.0 ™" 10 ™M™ 1 ! 17 3 ‘ 0
0.8 5 -8 -8 6 ! — 4
10 15 12 3 2
15 24 —35 -6 7
20 -6 —13 -3 20
25 -5 12 15
30 ©s 54 84 -8
0.6 10 3 21 20 ! —62
0.4 5 -1 0 -5 11
10 0 30 7 -9
15 2 | 44 45 18
20 3 | 60 -3 53
25 26 | 78 89 77
30 64 79 73 65
0.2 \ 10 ‘ 480 | 430 700 510
07/80 % 100 (%)
0.2 [ 10 ‘ 80 l 74 52 | 71

Zh b oiERICoWT Table 6 IZRT,

EFEEL LT Y O 0.4 mm LLETIRLE D FEIRL, 0,=0 LHRRLTIV, LBLTH Y
DAE L THMBELRIC RS LEERDD X5 Thb, THIEELH &L OBMBEENR td D L&~
xbhb, 7THYVOMMR 0.2mm iDL 6r dRELD, RODIGTID LI 6 KHL 8 #Hicd
BLTW5,

3.8 (IEER L FERE

SRE UM & R & 03B U TR T 5 Z L XERMERCS VT LIELIER LGNS, ¥, ST 546
WXL DML BEMUBRL T3 THAS. Z0OL5 EBYABDH0EE L LT, FENECK
Fadb T TERIRLORE EAEXFEARTHRE,

$% No. 2 OWTHEROT STOHMSIT 10 mm ADOKAF2H T, KREZESBEOBO—ImMICEE-
L, BEOHRLERT V) v/ DX AL LR EY 52 1o, R =Y ~<=Y, 7H~<v, 7+, 1XF+7
CEAEIHE EE Ot BT Uic, BRMEI KK 0.8, 1.6, 2.6 kg T, HEAITOEEEL 19.8, 31.2,
46.5, 54.7 m/s Th b,

Z DFEFL Fig. 67~70D X 5 Th 5,

1) 6 BABEL SEANCTHOILTHENT 5. Li=Y <Y T SEEOE BERBEELT
RRAC Inot,

(2) 60 IEEEENAKIND L LBEL /LD, TOBRIHARTIIA, ZHINEEERT X > T
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9 g9
C oVv=19.8
4 F A 3.2
X 46.5
- 4
By os7 o[ ov=19.874
L o] A 3. 2
X 46.5
12t 9/ 3+ 547
eo B a 8o
081 v 25 p x/
_ g ®
04r x Ir
0 1 ! | 0 - ! ! 1
0 ! 2 kg 3 0 I 2 @_3
Pressure Pressure
Fig. 67 60 LIEMEORE (= <) Fig. 68 060 LIEMEDORR (7H <)
Relation between 6, and pressure of contact Relation between 6, and pressure of contact
(EZOMATSU) (AKAMATSU)
o 74
°C, ov=19 874
D s 312 5
L 46,
arroue [ ov-10.872
: 2| & 312
' x  46.5
3 . SC o+ 547 /
0o x *
2r 2r +
8o
X
a
I+ Hr o
O/
pe / 0
0 | 1 ] 0 L 1 !
0 l 2 kg 4 0 ! 2 Kg 3
Pressure Pressure
Fig. 69 6, X EEREDRER (F7) Fig. 70 60 LEMMEDBER (3 X+ 3F)
Relation between 6, and pressure of contact Relation between 6, and pressure of contact
(BUNA) (MIZUNARA)

BESHRPERREVRET AL LB L Bbh 5,
(8) BECXZZIEEEC L OTHRILOTHYD X5 TR, F+HBLA0EL TTW5,
3.9 RARXOERLYMIFRERH & OLR '
BOBDDOERERC ONTIRENENEBEBEBRTERL, ST 00 1D TEERE L 3% )R
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AL CERIZENL, ¥HMATET & ORI OWTE L THis,

3:9-1 HBRAOIEHM

00 X EEEERE, 0 EEOBRYERNCEL T Fig. 27~30, % L0t Fig. 47~50 o\ C 6. &
YAZE S L OBREYER L 2 L TEDOERR T RD L, Thr—Bcred,

2T 0 YIRAKRER (mm), «, B XEBRTHBNEEEC I OTRIND, iuk, YRAAREINKE
Wi 6 WEBRHDLTREY, ZHMBEOHENHETILDLLTHRAL, 7H V2O BADT »
=Y CIRHEVEEE TR Y #2ULIEE LW O TDF W,

@, B LEBEE L OBIRIL Fig. 71~74 DX 5 THOR, ZhbL2LERXLIEOLH, MEOLD
2 K OEB TR LD TIBEEEOTRIC & > CTHRA BRI B,

Fig. 71~74 2B RDO L 572 &2\ %2 5,

(1) 73V DOLHAHBARIE, @, B LIRKEEEERC L DIROTEIT D,

40 mfs fHE»H—FE

DIEL B L5 ThHbB, LELTFTIL il 49.6 mls THEL tOTw%,
2 7HVEOTHWEETE, =V =Y, Ta=Yide, B LIHREBEECERLL —ETHO,

e o SUGI
% B x  BUNA
8k + MIZUNARA
w [ *
4+
2+ +74:
0 1 ! 1 |x
0 10 20 30 40 m, 50

Cutting, speed
Fig. 71 o LEEEEOBIR GRAVT7vY)

Relation between « and cutting speed
(spring-set)

x10[ o £2OMATSU
4f-a AKAMATSU \
e | x BUNA ' :+/
+MIZUNARA YR a—
of /
L x/
-4}F +
1 L ] 1 1 1
Q 20 40 60
%

Cutting speed

Fig. 73 o LEREEOBK (74 v 7cl)
Relation between @ and cutting speed
(no set)

6 N

xu'f_

%m o SUGI

21 % BUNA
L+ MIZUNARA

B

8r x X
i o 5 +- F—
4‘ + o, 0O
0 - 1 L 1 ]
0 10 20 30 40 ™ 50

Cuiting speed

Fig. 72 B LEEHREORER (RAT 7 V)
Relation between g and cutting speed
(spring-set)

€0r
~10] © EZOMATSU

< Fa AKAMATSU

) X BUNA

[+ MIZUNARA [ S——

0 2|o 40
Cutting speed
Fig. 74 B LEBEE L OBIR (74 V7 L)

Relation between B and cutting speed
(no set)
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7F, IRXFTCRE ¢ ZTRATCARLDZZLdDhD, BIXPDEREL & SHML, 35ms { By
T—ELiB X5 Tholko
—RHCYARE S LR, X EEOCMIIIKRD X 5 Bk H 5,
s=J . XD

v 60-2
Fi BOEE (mfmin), v: SEHEE (m/s), D: FEE (mm), z: FEE, ¢: RIBOHLEBAHEEL
HFoXyHEORTAE, (15), 16), A7) Rk b 6 ORAKRD BN D, ZDOFEFEL Table 7 IR
T IR0k, TbOHIIEMFHIC IO TR BT L —BIUCIIKD L S KREh S,
Bo= (@4 BU)V+ (Y EU)F +evevr e ettt (18)
Fig. 23~26 TROLNS L 51T, 60 2EHEERBHRRL 1 DOER L LD TedIRIE, (16) KD o, B
B A Liehudie bis\ont, SO 2k Fig. 71, 72 b d 5 pitbh B3, FEOHMED K
Abﬁﬁg Liz,

Table 7. 6, ® %= B X

Empirical formula of 6, (C/s)
75;9 ) f& Species v< 40 mfs v> 40 mfs
x 1078 X 1073
A F SUGI (6.46—0.1390)v+ (70.75—0.50)f 6.34v+51.7f
T
THY | 7<=y AKAMATSU —_— 5.29f
Spring [~
et |7 + BUNA (19.8—0.436v)v+ (315—4. 120)f (—12.440.330)v+101f
i X+ 3 MIZUNARA (19.4—0.3920)v+59.4f 2.540+59.4f
v<35m/s v>35m/fs
X 107% x 1072
Fay | = v <=v EZOMATSU 0.950+64.3f : ”
s L . '
7H=<=v AKAMATSU 1.48v+56.8f ”
No set
7 + BUNA i(4.11—0.179v)v+(—46.l+3.851))f (—8.45+0.179v)v+85.3f
i X% MIZUNARA |(13.9—0.517v)v+(—46.4+5.15v)f (—12.65+0.2530)v+134f

3:9-2 YIHIRE L YINIFTEEI/ICD\WC

A e & 5 CTHI B ST B I D — A B L LI L B2 bbb, FH OB LI /B
DB EREEIR, FRERERCOWTE, o X REEALDbRA, L2 THANC LR
—ThHNEBELTHI,

YIEHEHIC o\ T % < OB T b T %0, BEEOMBRE N LYINIEREZRD TH 584
FERADIR D 7o,

Psz= 102N_S .................................................. 19
vz

Psz ¢ §ft 1 b7 h OYIREER (Rg), Ns: YIHIATRE)S (Rw), z: RARFEIBIL TS8R, £
{ DEBERC LB L Pz IMYRAHZRRI 0 L —RGBERESZ LVbh 3V, Tiebb,
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) Ty R ) (20)
hie A7) KxAhs L,
NS=@/ 04D ccvvreeee ettt (21)

2B,

PPEIBWC DT, 0o (RBEMEEIDERE LA CTh B0 HLYINIFTESR ) Ns Kii4T 5307, HIHIE
i Psz CRIETHE DI 6. ThbH, VIHIELGIMIBIMIELU LR TRIND S, FEBHD (20,
@) KRTiT g, b, o, V INERECTEBRTH DR, YIHIE T Fig.71~74 8L O Table 7 R E
ﬂb;ﬁm%ﬁ#%ﬁ&mlof%ﬂ?%:kﬁ%&ofvéo

0, ROWTHRDB L, JRAZEINAUTHIUL, 7YY ObBBAERENREVLHIMEL b, 7
¥ DIRCBRTIIAF, 7 <y CMERECHERR, 77, I X7 7 TREVEEE TR 22T
Wb, THYVDHEBE LD, EHERL ) EEROTNEENKRTHSLEL DL, BEED
PIWBEIEEREOHINC X 5 BHH RO T Ebh, BROKLIBEZERBOXEINH DD
TRV LHEEIND, TEIER»OEL T 60 VERELXZHTLEI LD LIERLEI VA, K
FERE B TUTREZ T LB L858 O EL TRIR & XS VRN L 200, RERICEREDOKE
FRFTEL, ERTORSBEL LT LIEALRVOTIV-h 2 Bbh3,

v # 2

SR DYIHIREC 38 XX TH#M R OB OV TER BT 0T, SBROBREIERAEC ARy
—UREEL, TOBHOBMEZOTLINC L OoTHEL TRdA, HEREBIAELZRAVERST 70 %
DOiFfent, SRHEE, XYEEORRTILT v 2 o0 FHEFETE L oeBEIRBR LI, HREE
A¥, TH=Y, 73, I XFFOLAEET, 7HY)ORVWBEIAFORbIC= V<Y FRAVI,

Z DEBEFRITKRD X 5 Thol,

1. $EEOCINRE EA DRI .

V) 7HYDOLBBELORE AL Fig. 3~6 DO X 5 icich, —HIL Fig. 7 0X5KR
Ehic, FRT 60 RLOTYHIREOHRKEL L, ¥, OREMET (10) RTRbEIN B,

@) FEEESRBE, CORARBIASE (12) RO X5 ird, EEREIEE CHHRERIR
27y, kIRSEEECERCHENT S,

2. RVEERIVBEEEORLE

(1) BHEEO—FEDOHE, 6 (XX EEOHME L JTERIVTEL £b. Livl, X0EEIEH
WREL 2D L WMBR K25,

(2) XD EENF U CHEEENTTHHE, 7H VRO TB L XL 6 XEEEL LLCTHTS
2, ZTOFARIZ U/ Igh, 7F Tk 42mfs TREMEERL, ILICHEEENEL LD LE
g0t MOBETY R L OTED X5 RERAR O,

7Y DEWCHEISER TIEREOHIMTH L 00 X2 VEL RBRBRETH D, LEMTILAK
KHERL, SEREOHENE LD,

B) 60 IXYIAKRRICHBINCHEL, 74 O BB FEER X BEIWVNIVR, 7THY O
BEXRACYIRHRE S THEEEDOE N2 E DI,
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@) YH 1AL OREEF 0, ZPRAREI L L ICERWCHEMNT 52, WUVRALESTET
+ ) Db BHHETEEEEDHIMEL, 7Y ORWESIISHER CIIEEECERRACEL Y
RZER TIBSEEEE D AMED DT,

(6) 60 XEEEHPEE, 2%HHEL OBREERRC L O TRbT L Table 7 DX 513,

6) (10) ReHT2 a RPERE o 2RTLELDR, BRI a3/ Tg, CEHT I LI TH
525, EECIL 1/2~1 BT 5 X 5 ThHotk,

M Q0 RicHF 2 b (I PERECET HRMCHLS T35, b IMSEEEED PHRIC Ll L
7

(8) kB SEROMBHEELRTLELONDN, EMAHCISOTLRRD, X0 FEELECHD, 85
EETHEHRRTH DT,

3. BREIOEE

1) 79V DEHIBEIRKEER 0.5~3 mm OFFAT, 7 ) DLW BHSIIIEER LoTESP R
2dhed, 1~2mm OFHETHE H B Linh ol

4. BEOEE

(1) 60 FHECIITHAILTHEM LI, i, kIRBENARCL BN THIEL oDt

5. AKROEE

(1) 0 IHHEMAMEL T CIREaKRNS 0D L L ACHEM LIz, LA LABEL TR EhE e s
AR T 7 H = 2 MU L R OTEKROHME L I 60 WA T D L5 THole,

(2) MMEAMEU ECIEROREIKREL VEL ), 6 XA LDk, LD ETOEAL KR
DEVZERE L oot

6. 7y OHOEE

(1) 7V oA 1mm HHLBETHKEONRT, 6 IMEL B, 0.4mm ECRELLY, %
ROELHELTHWOT 0.1 mm BT CREMICE S foot, LA LI X7+ 5 ik 0.2 mm CREMBEZTL
1o

@) BEROEERZ D HHEHPICRED ZEIL L TLORERT ORELRD, ZEFOZR LKL
oo ZOFR, Ty OHB 0.4 mm Y ETIIEEBIEHATES L DWTH DR, 74 Y DM 0.2mm
PLETRRBEIKRE {loofe, LL, 7 ) OHAKRE OGBS CTHHIRN 25 mm L LTI oRed
% X5 ThHotk,

7. SEHOMUEEEC OWT

(1) #HREOBEERCT 57, EFOMUECAN %5 CTERC X 3 RBBRULFH, hick
Br 6o RABEEELSENCHBALTREL ol

2) FUEDCIEEBERENECHD 6 1IXFVD, T OBIRITHHN Tk ind ot

8. UIHIEEE x MM TTERN) & OBIR _

(1) YIHHREE & #b &bk & OBRITHMITER I OBE L KEEASUTV B, LizhioT, HINIRE
23 B BESHTEBIIC Lo TRIETE I 5,

2) L Lidib, $EEESW TP TRk, SHSEREOSHBHRIC I H5 0
rEL RS,
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Temperature Rise on a Sawtooth in Cutting

Tsuneo AoYAMA

(Résumé)

The heat generated on a sawtooth in cutting has a great inﬁuenqe on the sawing opera-
tion. In this experiment the témperature rise on a sawtooth in cutting was investigated in
relation to various sawing conditions. The temperature rise on a sawtooth was obtained by
measuring the electric resistance of Pt wire gauge secured at the grooved root of a sawtooth,
which corresponded to the variation of temperature. The gauge was connected to the strain
meter by means of copper sliprings on a saw spindle and Ag-graphite brushes. The schema
of measuring apparatus is shown in Fig. 1. The circular saws shown in Table 1 were
used for tests.

No. 1 and No. 2 saws had no set, and No. 3 and No. 4 were spring-set. The experiments
were carried out on saws with spring-set except the test for feed rate and cutting speed,
where both saws with and without set were used.

Test species were SUGI, EZOMATSU, AKAMATSU, BUNA and MIZUNARA, whose
properties are indicated in Tables, 3, 4, 5. .

The prepared materials were flat-sawn boards 10 mm thick and 400 or 1,000 mm long
except test for depth of cut.

The results of this experiment are as follows:

1. Temperature rise on a sawtooth

(1) Some examples of temperature recorded are shown in Figs. 3~10. 6o, the tem-
perature rise at the beginning of cut for a second, was adapted as an evaluating value to
compare the heat generated on a sawtooth (Fig. 7). 0, was also obtained, but rarely,
because in most cases cutting was completed before the temperature reached maximum.

The temperature rise on a sawtooth appeared to be written in formula of (1). Though
n and & were likely to be variable in relation to 0, the temperature rise on a sawtooth, the
formula (2) was used for calculations because of its simplicity and good approximation to
measured values. From Eq.(2) the curve of temperature is given in Eq.(9) or Eq.(10).

The calculated values agreed fairly well with measured ones (dots in Figs. 3, 5, 6, and
Figs. 10, 11).

k in Eq.(2) seemed to indicate cooling effect.

(2) In order to obtain cooling effects of air in rotation without cutting, the saw was
revolved in the air after the sawtooth was heated. The examples of cooling at different
rotation speeds are shown in Fig. 19, and it was written approximately in Eq.(12). % became
larger with increasing rotation (Fig. 21).

2. Effect of feed rate and cutting speed

(1) 6, increased in every species as feed rate became higher (Figs, 15~18).

(2) Figs. 19~22 show 6, versus cutting speed relation. 6, decreased with increasing
cutting speed, but the depression diminished gradually, and in some cases 6, rose at higher
cutting speed.

(3) The relation between 6, and bite of sawtooth is almost linear except at larger bites
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(Figs. 23~26).
. (4 6., the temperature rise at one cutting, increased linearly as the bite of a sawtooth
became deeper (Figs. 27~30).

(5) The relations between 6, and a calculated from Eq.(10) are shown in Figs. 31~33.
And b is nearly proportional to the square root of cutting speed (Fig. 34).

(6) Figs. 35~37 indicate the relations between k and feed rate, and Figs. 38 the relation
between % and cutting speed. )

(7) 6 on a sawtooth without set increased either gradually (Figs. 39, 40) or steeply
(Figs. 41, 42), when the cutting speed was raised, and this tendency differs from a sawtooth
with spring-set.

The relations between 6, on a sawtooth without setting and bite are shown in Figs. 43~
46, and the relations of 6, and bite in Figs. 47~50.

3. Effect of thickness of sawn strips

(1) 6, was almost constant in the range of 1~3 mm thickness of strip by a sawtooth
with spring-set and 1~2 mm thickness by a sawtooth without set (Figs. 51, 52).

4. Effect of depth of cut

(1) 6, increased almost in proportion to depth of cut (Figs.53~56). The relation
between & and depth of cut is shown in Fig. 57.

5. Effect of moisture content

(1) Below the fiber saturation point the temperature rose with cutting, but over that
point lowered to reach a constant temperature (Figs. 58).

This is probably due to the cooler test specimens in drying.

The relations of 6, or 6..:» to moisture content are shown in Figs. 59~62.

(2) The sawn strip varied in mechanical property with its moisture content, being
brittle and breakable at lower moisture content but pliable at higher (Photo. 3).

6. Effect of set dimension

(1) 60 decreased gradually with diminishing of set dimension and was minimum at 0.4
mm except, MIZUNARA. Then it increased abruptly at less than 0.1 mm (Figs. 63~66).

(2) The effect of friction when feed was stopped in workpiece was investigated. 6y,
the difference between the téemperature depression in stopped workpiece and in the air, was
negligible at set dimension of more than 0.4 mm, but became high at 0.2 mm (Table6).

7. Effect of side friction

(1) To obtain the effect of the side friction of saw blade, wood pieces were contacted
with the side of saw blade under various pressures and rotations, and the temperature rises
were measured. In this test 6, rose proportionally as the pressure increased (Figs. 67~70).

8. Empirical formulae of 6, and comparison with power requirement

(1) When 6. was assumed to be given by Eq.(16), the relations of @ or 8 to a bite
of a sawtooth are shown in Figs. 71~74, where 8 (mm) is a bite of a saw tooth.

From these results the empirical formulae of 6, in respect to feed rate and cutting speed
were obtained for each species (Table 7).

(2) The relations of temperature on sawtooth to the cutting conditions tended to be
similar to that of power requirement, so the heat generated appeared to be almost proportional

to power.

However, as to the cutting speed, 6, decreased with increasing speed, though power
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increased proportionally on the contrary. Accordingly, the empirical formulae differed from
that of power (Eq. 21). This difference is probably due to cooling effect of cutting speed.



