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rieh 5%, 0 10 20
e ) . X MOISTURE CONTENT (%)
SEEARAEEILERROSE L 3 EREOR & ik &
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Table 1.  2FEEOEKE () LFEL (S)
Relation of moisture content () to sawdust-solid volume ratio (S)
(material, SUGI).

a | b c d
(10~20 mesh) (20~30 mesh) (30~35 mesh) (through 35 mesh)
u } S ‘ u . S u S u S
23.0 ‘ 3.98 i 24.0 3.61 23.9 3.00 24.8 2.35
| : :
15.3 | 3.89 ' 15.7 ' 3.53 14.7

2.99 15.1 i 2.21
2.3 3.95 3.1 3.55 2.0 2.96 1.6 2.10
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Material for the test on mixed sawdust.
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Relation of weight ratio of mixed sawdust to specific volume.
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Relation of depth of cut to sawing rate and feeding speed.
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W, FOEZ bR BENIFORER, BRERX, £0
R LS, EREROREBCOZELRY I AL
too GEIFOAREX, BRI Fig. 9 K351, m
IV sEDOThHbbL I B, s REIHARI iz
FE—HTHLELONDS OT, HHIAEIX—ECL Fig. 9 I o~tERF
FHBAIETERL, [ 510 m OREORE T, Dimension faciors oi chip breakage.




— 8 — MERBBVITERE F£ 75

3.1 REBFZE
w 3.1.1 #hidtt
R Uiz, EX 19BWG, [ 5in OEET, +0
Fig. 10 ft 3% 8§ & BRI Fig. 10 CRT DD & L, T OWEEI Table
Tooth style for test. 3DEBHTHD,

Table 3. ¢t X v I T F
Saw tooth for the test.

T 7 ¥y
' oot | S B IR Set
. eight o arpness 79 Vg
Pitch tooth ) angle ’ Hook angle E}%in%E ] Setting
- | o ! spread
7
31 mm 10 mm i 25° ) ?&a% ' 2.11 mm
B - \ \ i
=z
=
v [
EYHE o 2 |4k
FEEDING DIRECTION | = - ‘ SAw
o
e
E Q2 E 4
o é o 7
= b &7 p—
N —0!?\ (] s
/. N o H 2 st
it N o SLOPE OF GRAIN
SLOPE OF GRAIN™\ T
\
Fig. 11 #t 1 ¥ Fig. 12 £ #
Ripsawing. Cross-cutting.

HRE L LTI, e KE 17%, THEERIE 2.84mm O 2F L% v, BB 3,166 mimin ©
42 in B CEM Lic MOV, 747754 v X~ DR EREFIAL, 5.94mmin OER
LU, Mg 4om, S LEERE lom & Uico Z Ok X v EHTE, B8 OBEABRE 0.067m
Thbo

3.1.2 BMIER

BIYIHROGM-EED B DIC, RAOBHESR L BOBERIHBARD & S RFIL.

(1) HEHREOHE, Tihbb Fig. 11 1iRT & 5 CHHES MR & SEf7C, @BimRe iod @ (0)
NET 256
(ii) HEE e, Thbb Fig 12 1R T X 5 Kl M Bt L AT, EEE T/
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(¢) DET 55&.
(D) WXt (D) ZEHE L BOPFRNLD, SBIROZ L ISEL .
(i)—a. MEEHEZ DS, T7obbERBEEER L EROBE.
Ci)—b. WEBE OB, T7cb baEREN SR L FF08E4.
(i)—e. FEHEISEOEMR L HADES, TiobbBHBEOM O LEMRE 0%4.
(i)—b. SFRfE 2 SRR & FAT OB, T b bR 0RO L HEE O%e-

(D—a XV (D—b OHFEIE 0 % 0° 25 180° FT15° FoBE/bE LW, (i)—a s Lot (i)—b
DEEEX e % 0° 205 90° T 15° TORME LD THM L, SIS, MHECRERBC LY,
WEECRHMIENC A v 7221 HED X VL. 7k, (D—a X0t (iD—a D¥s, Kb
DAREARDTEMIFT 5 & & Uiz

3.1.3 Iyl oflisE

BiRaAT X 5T, SRR AECS T L, TR EROBAICET 8B 2 IEL THRRT

A% &, A—HHAGOHEBORIC S A/NE L NI 24 ATh 5, KESOENIRE, R

KHATRUC LS ek, REZRRLTCW3%, 2Dk P
5 e BIMI R % B AR AT B R EIEI & L e ;: +-S0w blade 1) annual rings

XS0V blade L annual rings

SR A 2 BT T 20 5K, Fo8k
l!ﬁ%jj"ﬁ], iﬁﬁa’ H‘%@lﬁ:\ﬂm’ E?tﬁ}.’.?ﬁ‘g Flg. 91T

<
FT I HFAL m FRAPHERSL, | X0 m % <
120mm BIR>% 7 ¥ A CWE L Z OB, s 13 45
—EThHBY D, (Uxm) kLoTHEfokEsy &S
AN
WL 2bTh B, ik, ZoflE:, FouEm §°7
DEJEC AT, 50~100 HDOERHIEIC S X5, F ™
DEHE R KD T2,
3.2 ERFER
6 ®)
3:2.1 GHIFORES Fig. 13 GEEc:0 5 0 & BEIFAE X O
GERE DB D 0 35 LOHB X OB D ¢ L EHIE (X HERBE, 4 fREHE)
Relation of ¢ in ripsawing (Fig. 11) to
DREX Uxm) OMFITFNFR Fig. 13 BI O chip size (Ixm illustrated in Fig. 9).
& .
S ® @
17
AIS
H= S 300 300
0 N 200 200 ——t
AN 100 1.0 . +_____+_+/
¥ | ! X i ) | | ! ! i ! L4
T 0 15 30 45 &0 75 90 0 15 30 45 &0 75 90
(mme) : $ ©) % (°)

Fig. 14 HiZwcsds ¢ r8BIFAE I OBR
(@ : HE&bto LERKE 0%E, @ @ B8 o _LEIER 0%4)
Relation of ¢ in cross-cutting (Fig. 12) to chip size (Ixuz).
(®: annual layers _| tooth point line, ®: annual layers / tooth point line.)
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Fig. 4 ®, ® DLEHTH%,

Fig. 13 R THEHA X DG, 0=45°~135° T, BHIFOREZxH F h BILL7ewAS, 45° Rilid
BT 185° BRI 2B LA ERL, Wb B VR ROEMIA L7ehZ LRI 45°~135° Tk
WEHEE L VEERE DHRRRPRE WERICSH S Z L 2D b,

Fig. 14 CRTHEBEE OHE, ¢ OERC L b THIFREIOELED EH e, Ll HiE
B 0=45°~135° DI L REL L 5 ThBo

3.2.2 THIFOTERTFLARERX

IOERCETEEIFORE X, BREyed sEFE, Fig. 9 WRT | 88Xt m THo. &F
BR&MEZ LieRD Iz | B X0 m OB R, HERE OBa1x Table 4, BiZ OB4 1% Tables
DEBHThHb.

Table 4 1 LT, WEHE OEE, 0 OB X DT, m DEIIRLEREYEET, TOFHE
MEE#HE R IOREEE OBE, ThEh 1.78mm s X O 1.46mm T, SEETH VIR L Trhrth
0.84 JX 0.69 LicDHo LI 2T, GHIFDOAREILZRET 5D DREXT, 11X 0=45"~
135° Tild ¥ hEMNILAS, 0 A% 45° Rilid B\ % 135° X2 2 % L AHMOEMERLTW5DT, 4]
BIFDAEZ (IXm) IHHED X 515,

Table 4.  HEHEEXOBHED I, m OfE
! and m (Fig. 9) in ripsawing.

RS | WEmRE
0° Saw blade _| annual rmgs Saw blade / annual rings
| 1 (mm) m (mm) 1 Gmm) 1 m (mm)
] S ‘ _
0 10.20 1.90 14.24 ‘ 1.85
15 7.43 1.76 8.65 1.64
30 2.75 1.70 3.76 1.15
45 0.88 1.66 0.66 1.24
60 0.73 1.54 Cc.73 1.36
75 0.86 1.67 0.75 1.50
90 0.63 1.49 ) 0.62 1.29
105 0.66 1.44 i 0.65 1.33
120 1.01 2.05 | 0.66 ‘ 1.44
135 1.06 1.98 | 0.64 1.54
150 3.27 2.15 5.31 1.59
165 6.01 1.87 7.64 1.31
180 10.20 1.90 14.24 1.85
Table 5. B OFa&D I, m Off
! and m (Flg 9) in cross- cuttmg
A — SR |_.. [ S
;&.’%%MOJ:EEE H i ﬁ%ﬁ@iﬁﬁ E
®° Annual layers _| tooth point line Annual layers // tooth point line
1 (mm) ‘ m (mm) l (mm) m (mm)
o | 0.63 1.49 0.62 1.29
15 | 0.59 1.05 0.57 i 1.11
30 l 0.59 | 0.81 0.55 1.21
45 0.63 | 1.23 0.64 1.33
60 0.47 0.96 0.53 1.65
75 0.66 | 1.79 0.72 2.01
0.98 I 2.18 ’ 0.61 2.42
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Table 5 & iy, & g, |, m O

B
SAW-TOOTH

WEBRX VT ISIT B 0=45°~135° DL L RKER\A, 5
FEECHT, WERLEHEE OBe L h 2RI 6
EEZRLTHD X5 ThHD, Lichio>T, glIFDX 5 s CUT?INIGQ ANGLE (657
XL LGEHEE OFRNRRATH B, §-§ Dl
D CHIP “BREAKAGE
3.3 $HREICHITBYBIFHE BBOER g
T DERD X 5 RN HNT 3513 B SR OBkt éi
ERIZ X o THIRETH 200 2102 bR EINIE R ;i
DYEARTERD D, B EEOEER % L s DIRECTION OF FEED g“
(&)

GELE DB D GO BEHPE IT0W T BELTA Fig. 15 SESHIC & % B S0
Bo ’ Chip formation with a saw tooth.

HHRT X 2 E DS, SREOUNIAILE LD TKREL, 1 oMEBEY N T 2880y, RO
AV LRy, EEIFROEENIL EECKRGL0 LBEI N, SEIFITERC D &3 BRI
IoTETEIDEELLNS, Tibb, Fig. 15 KRT XI5, HBECX VARMIAERIhS & &,
ARMOBHEF RIS F 2L, SIS ERR S IGEL 7 L XICHMESMICo T 2L, 8k
DHEFFC & b7e 5 THIFROGERE L &L T—o08lIF 2 &35,

R R AR OBKES R L HOFRAMES L TV 284, WEAMR LBHEFAORTE (Z0FER
B 0) 23 90° X b 0° (hBuiE 180°) FTEIMTBRONT, EMRIHEAT S, 40°~
50° LIk (3BT 130°~140° LIT) TIREL W12, —F, EIEIBFMOBMSIIE, 0 21 0° X b
90° ¥TE(LTHLE, 0 OEIMC L IO THART S LAFEINTH DI, Ibie, Bk
THTFEE BT RS I I, 0 28 90° kb 180° FTE(MT S, LhWrMHEHNIOEE
X, 0 O X b7 o TENIFROTEITNIMET T52 L2 LN T, BIHIFH W O8N, 6 28
0°~180° DHFPAT 90° F#TEA L LBSEREIHOMREH b0 LELbh D, ThbOfERR, T
A THROGIEIEE & TR e b g NS e Bl (FFE) HER X 5ERIC D 23 30 THBH, FhE
RER I YA TOEFRIEEETEOBAC L TIDTHEEL TI WeEx b, 0 LR
FEEDPIFRIRD & &
s,

ikt 0 B3 B R
WX L EEIoBGRY R
Huf, Fig. 16 o &k H T,
RS & B0 ihisEe
bHBEREMEBIOCN OHIC 6
hBHLE, THIAIERC
b3 BER I LY &

>y XD 24 SHAZIN . . _
L TR IEILRENE Fig. 16 S#EEAHE (0) & ER X 3 X OEMINO MR
{IBIE—X 5 TH5B2, 0 3 Relation of slope of grain (8) to compressive strength and

cutting force in ripsawing.
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Keien s, GEIRGBIRERIC Lo TEES, PR L LT €~ 2 v R0 THT b, SR
DOIENPRBEERCEL L &, B#EIR B2, 6 DR ELIIERC L 370> T, SHITNMETL, —F
R BB RN IEAT 51 20, MR X 2 BRER YT 5 DA T, WEIFEsHIhisn
T, BEHCH T B2\ ebe LeaioT, 0 28 M ELITEE N ALl ke s e, EEIFORR
BEELTREIRHET, ZOERTROOIICRERCIIUE, M Al X0 N &0 6 O, Thy
FU45° B XU 135° T, MEES L ERNRISIOBRIC KT A ERS EEZ BB 0=40°~50° (LB
13 130°~140°) 2i3E—FHL T\ 5B,

4. BMEHLERF

BRI L o CEES W AR OMEIT RS2 5, SEEMEOWHERCT s EB M L L
W, MR LEEI NS HEEME & OBREESE Z LMETH D, TTI, 3. KEWTED—DD
BT DRBCHKT D BIMIH R DLW COELEN I Shlehs, REEOHFIT STk, ZOfhEE «
DEMEHIE L DT TR b icv ZTOEER DO, EROUNAEI PIET DM Th 555
DOHEEE, %D HEER X OSEHEED 5\ L E O OSSR X OREIRMHTH DD, BRARIRIET 54
e onTIT TR SN, HDWITEELPVERINT I Land e 19020 1 51, HEiE X 0% Y JEAT
AL, SERER AT 2 00ARE OKRE X LR OAE IREOHEMELRT &\ 5 Bl & ki
ENRNL I THBEMD, T T, B LUTEESIOHEICOWTD 2, 3 D&M LEEEHNHE L ORR
B ERINCTN, B4 OBHRAC KT 5 SiE OB A ELET D b D FhE R,

e, M D EEINBEFOREER NS I, b OIS L HIR D L OBIFE LRSI,

4.1 EBRFF
4.1.1 Bp4-

42 in HEESREOSEHEE, MoK HEY 3. LRI, 8 3com, B 30cm, HH UEEE 1 on

THEHRE AL
Table 6. HHXEE DO 7 % v & 4

Setting conditions for the test.

- 7 ¥ v % I
Saws for test Setting conditions _
7oy v R
% Setting spread (mm)

£ & i = =N

No. | Blade thickness Kind A:Ivzer?ge ﬁ?\i/la? ‘ EiMiéJ
- i I

1 7L None | 1.11 - } —

2 1.66 1.81 1.38

3 éﬁwaéﬂe 1.83 2.03 1.44

4 19 BWG ‘ 2.28 2.47 2.06

5 - 1.29 1.47 1.11

6 ! gﬁﬁg 1.79 2.03 1.45

7 | ; 2.18 2.43 | 1.86
|
i I

) i 7z L None 0.66 — ‘ —

9 B om ‘ 1.12 | 1.22 | 0.98

10 Swage 1.33 1.50 : 1.03

11 23 BWG 1.79 1.99 i 1.40

1 ) = . . ' .
z I B S
Spring : : ! :
14 1 1.95 i 1.47

.74 ‘
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B Lo EHE A F B L0+ 5T, EEESKBRIEhFR
20% BI O 17% T, EHEREIZ TR TR 1.26mm IO
1.43mm Tl otz (Y

AN b —

\
RO AFH#E s XORBHED 2L L, Sl ms HeE z. §
BEMBRCIE AR X & L, S
HERST, S 19 35 1O 23 BWG 0 2 EOMET, WFh i@ §
LERIE 5in DLDTHDB, £DOTH V&ML Table 6 it7iT & ;&;
BHT, THYDOAEX XL Fig. 17 @B 5 7% Vig b) TH
bbbtz il Fig. 17 7 + U Ig
4.1.2 Mk Setting spread.

14 FEO 79 v & L R LORR D O&HEEAEGHE R 56 {EOHHE 10 EFSff\, 4
LB A TE BT LTHEL, FMHMAMToX 2000 (223 ) v A~ T L BHRETOH AR
) UEEz,
2 BN EEE R L OO & D ROFHEE T, T Ok LM & OBERELBE Ui,
(1) $EEOMEL
ERFERD KR 110 % EEF DA KD, EECBEARMT oL THEEMZ L1, 3x10x1em @
RHRH 25 HHE OBe L RO ERO AR Y R, E O HERDO L TH 5 EEE DAL T HH L.
(2) THIFKREIDMER
HESPEELEALT, @ (20 2y v =l E), b (20~30 2y =), ¢ (30~35 2v=), d (35 =
voal TF) 04 rr—~7hl), €71 ~70FE % kot
(3) #WHE
Fig. 18 WRT L 51, 12D 7 VAT 10 L, HHETORBRA OR L L #HE oMK%
EhREX L 0 R I 1EOHEML ) OHIRY EERDA, L X0t L' 12 Fig. 181ck32 @,
@, ® O 3fiEY 1/20mm BIR2% 7 2F X Y HllEL 7o, L HHIET 3 SWIRITERIRD R 1kg
DR BTl E, —EEEYMIICRIEE L, ok, 7Y VIB LR EOBREMS e,  (HRIK

AT M 2k ek
( bog fo;; ;@.ST ) (Gffer sawing )/
—_—— ! 3] +
Diréction of feed L #tirg)
: ! N S - — ; :
1 i | : J ———= - 1
- LI/ le Lj} 15 —L:: — L!z — L3/
band sow | I ; Ly : : — |
| @, 9, V)@ V)%
_5(47&_\,0 10 —r5+ i /////IZ///////J///JZ/%/// 777
7 5007 T

measured point
B OE I E
Fig. 18 # W » = o Ml &
Measuring method of kerf width.
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Tt ®e FEE  SAWDUST—SOLID VOLUME RATIO

() [FBW.G - Swage - Sugi (D19 BWG.~ Spring.~ Sugi
300 - ‘ - .
o ———— T T - - e .
200 B
OO | I~
1 1 1 1 | 1
¢ 650 700 750 200

79U 1& SETTING  SPREAD(mm)

(il ) BW.G — SWage - Mare (W) 19 BW.G - Spring. --- Na.ra
300 - =
e \
2001 - N —— b
100+ L
0 | | 1 1 | |
050 100 150 200

Tryrg SETTING  SPREAD unm)

(V) 23 BW.G ~ SWAge -~ Sugi (Vi) 23 BW.G — Spring. - Sugi
300} N
//_—_.— ————— — - .
200 ¥-°7 L ==
100 i
0 | | | | | |
050 100 150 200

718 SETTING SPREAD (mm)

(Vi)23B.W6& - Swage - nara (Vi) 23 BW.G - Sphing. - Mara.
300\ L
200 == =
100~ |
0 | 1 1 1 | |
050 100 150 200

TrYmg SETTING SPREADmm)

—— . fEH# ¥ Saw blade | annual rings.
- . HXE# % Saw blade / annual rings.
X . 7%V /1L None set.
Fig. 19 T Vg &SRB AL 0BG
Relation of setting spread to sawdust-solid volume ratio.
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Table7. #REB OB BB A Ik

Sawdust-solid volume ratio.

j:/,_?:f SO —'_*’—."; N . T I
@\a’ﬂ: Sawdust-solid volume ratio| B e 2 . /h 5{7- i’=]
-
i Material ———— Max. Min. Average
% ¥  SUGI ' 208 | 2.2 i 2.65
| | !
+ $ NARA ‘ 2.90 2.27 ' 2.52

DE/CEHTF VIR 2HHL, chaBYRIHT A L0 L,
4.2 RBE®HR
4.2.1 EREOIA
SEEE DA ORR, Bk LUTEY, BMERICREE, Table 7 D2k HTH%,
BT IR L EERA OB Fig. 19 KWRT LEH T, ZOREDTYYOREIOEEI
B 2 v e, i, MEOHMC—ZOHEMIRD NV, 22T, 7TH% I DOKREILSNDE
b & SRRSO BR A 3R T i, Table 8 M %9 Thb, Table 8 2nb, 7THVIDAEX
LIS D& RO TR IR L TA D L RD X 51/t s,
(1) 7%y ofEE ER7Y Y LB\HF7H V) KonTid, BRETH Y OFRK,
(2) &EE (19BWG r 23BWG) 2o\ Ti, BR7 Y% v 04, 19BWG OE»AT, RFT7
¥V DS, 28BWG DF K, ‘
(3) B (2FL+3) @onTE, AFOFIAK.
(4) REH#& GER#HE dREHRE) o Tk, EHREOFH K.
4.2.2 BHIFFRE IO
Table 8 D& L AKC, HWHEMALEBTIRSOEE % OMFREFRT UL, Table 9 D%k
DThsb.
Table 8.  FHMAHHNCIIT % SRR AL OFEE

Sawdust-solid volume ratio in different sawing conditions.

) | k1 | % o bt
g TromE | Qnolin B @e astsoli
. ! g Sawdust-solid
Blade thickness Set method \ Material \ volume ratio
I - } ’
w A {3 S 2.98
fﬁ K Swage ‘ Ig ) 2.90
B { N g'gg
19 BWG A { S | 2.57
55} Spring q £
| B {1 S 2.32
| ‘ N | 2.27
S I 2.88
A { ‘ :
i, N 2.63
%Y Swage { B { S 2.60
N 2.50
23 BWG A { S ‘ 2.63
#&451F Spring [' ~ 3 i 3
B .
{ N \ 2.44

|

*1: A: fEH#i%x Saw blade | annual rings, B: fxH#iXSaw blade / annual rings.
*2:. S: z2¥ SUGI, N: 3> NARA.
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Table 9.  #MHEHBIOHEBEHIRSER %
Sawdust particle size distribution in different sawmg conditions.
| ] EE -
g = THID | HomEe 7](1&05%*" Percent by welght
Blade oM 15[ terial = Converting = v b . d
thickness Set ateria method on 20 ' 20~30\ | (30~35 thru.35
| - I \ ( mesh) (mesh ) \ <mesh ) < mesh_)_
| s { A | 12 18 | 23 47
[ i B 9 19 27 45
| Swage N { g 10 17 26 47
5 9 20 66
19BWG { A 7 | 19 31 43
| RG S | B 10 | 20 28 42
Spring N { A 8 14 26 52
B 4 7 17 72
{ S { A | 5 13 24 58
w m™ B | 5 13 28 54
Swage N { g ‘ 9 14 23 54
4 6 16 74
S PV O S S T
| Spring N { A 9 14 26 51
) B 5 .8 20 67
*1,%2 . Table 8 DR See footnote of Table 8
§2_5o~(i)|’i&w.&(5wag£) 7 i 19BW.6(Spring) p
. g
u SUGI\
T 200 y;
= /
T
5
= NARA
150
1%
)
100¥ L ' L !
~ 2.00’- (i) 27 BW.6 (swage) e
S s
u_ Z
oc Y
&
= 150+
fas]
T
=
=
100~
%
E&
/
U 050 1 L 1 ! | L
100 150 200 0% 100 150 200
THYE SETTING SPREAD(mm) THY & SETTING SPREAD (mm)

DT VIE=1R 0 EOBe
Fig. 20 7% V&L » EOMGR

Width of kerf=setting spread.
Relation of setting conditions to kerf width.
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Table 10. # & H =
. . Kerf width
Kerf width ratio Average of 'settinvgﬂsp}gi'd')
Tm = T Bz - "R D &k
%Blafie}; E-\}- v OFEHI » Average ofd L Kerf width ratio
o ind of set setting sprea z ¥ 1 = 5 [ B
thickness | O e TsuGT | NaRA | Average
7t L None 1.11 1.01 1.01 1.01
1.66 1.22 1.11 1.17
% T Swage 1.83 1.11 1.09 1.10
19BWG (| 2.28 1.09 1.07 1.08
| 1.29 1.05 0.98 1.02
" #®453 Spring 1.79 1.21 1.08 1.15
2.18 1.15 1.07 1.09
7 L None 0.66 1.06 1.09 1.08
1.12 0.98 0.97 0.98
7 Al Swage 1.33 0.99 1.01 1.00
23BWG !/ 1.79 0.96 0.98 0.97
3 1.13 0.99 0.86 0.93
 IR43i+ Spring 1.38 0.93 0.86 0.89
; 1.74 1.05 0.95 1.00
4.2.3 HIEY
. ) B 19 BW.6 ot
T ¥ & LERR 0 BEoBRIX Fig. 20 1R ~\<{/X;\\ . oL 7
TR THE. COWE, EHBE LHAK  §° ~\_4/\k_~
EOWRYBOBERZ LA LHRWDT, THED L o
w ¢
TR T OB OWTORRI B L L, ;m— \\ﬁiwh~,_
N — NO. &
b o RIE#ED B B D REEHFR THh = noz
1%, Table 10 D X3 h ThH%b- ;BW \\45%§\__
MRk Lic X 5, #Ry B 3 i cliEL % ! ol
y — N
f:?bz,%@@ﬂﬁ&ﬁk%?ﬁbi@ﬁggﬂi, Fig- ,M 1 1 ! ' " ! 1 ! TR R
T Tz z
21 DX Hiieot, ok, MRV BICEHD
TSR LB EROEED T vies g | P BW.&
e LW No. Il NO. 14
WCEERT B, ERGEREYRESTE F__zx_
5
RIRTBEOWLDO 7 VOBYHAN B Vo.10
S 150 '
BCNE LR WThomet volk = | N 0
2 N0
B 79V ORARLD dbAREL, TOEIER = . <\
_ - % 100l
KT # 9 O 10~40% %R, <oBEEE g s w2
’ . NO.B
19BWG 0F57: 23BWG 04 & hEEETH> " —
05 1 1 1 1 1 1 1 1 1 1 1 1
2o 2z 3 [z 3 _2z 3 L2 3
Sugi (SHage)  Mum(swage)  Sugilspring)  Meralpring)

4.3 REBEERICOVLTOEE
4.3.1 HEbISRMH: L SRR
FTCRTAI L 5, EFOELOREE
FEBIE ORE SKEREINEA, KRR

hg,

B & MEASURED  POINTS

Fig. 21 M@0 & #k b 2O BIR
Relation of mezsured points to kerf width.

TV OKRE JIPACH ¥ b BE IR De

B, TOERD L5 HEAEORIHATIE, TV VORI IFEYADOAZITH TV LI 2EL
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b, L LAT Yy R, $EE, B, KDk 0B oE BN ThH S, LrL, FERO
i Trn, AN X A AIOBE RIS ¥ Y RE L L, WALOMIL 2.3~3.0 T, HHEIL 2.6
Thbo, Zhit, BHRGOERELAZNIEEL D522 T, @RS d 2% 42~74% 1L, THK

(c+d) BT RT 70% LIEZRRLTS (Table9) 225, WFhIEBIKSG ¢ 5LV d ODREZD
%Eﬁ@%ﬂmobf@%ﬁ@%&%i&ﬂ,z¥KobT@c%ﬁiﬂd@%@@W§R@ﬁ@,%h
Fh 3.0 XV 2.2 THB (Table 1) 2 b, HHAD X35 AERERSL ORI D & Fhbitb,

LI EDFERERD DEL T, — BRI X P 3\ T T 5 888 OB Y B LIgTRARETF &
e B, SR OULARS RRET B, SEREE, 7 ¥ ORM LTk L AR B8R
FRIDEZHETH D L\ 5 B,

4.3.2 HRFRMA L HIRY

WM X0 TEEI N EEOEL IS Iod, M &M LR Y BOBR 2 BRI K RD IO TH D
2 WEHREL VRO iErxbhb,

(1) FH7HVERKE B oN, R BTN ARE b, SHIIMBOER™ Tk\»
THRINTE D, IR KT 2 REARETFRET VN VOREITHD L\ 2 5o

(2) ZERRGODERD 7 LiL, HEEOBETI NI RE WL 5 TH D2, FEEPMFRIT-> TP
o, RMOEAC LD, HABEXTO 7 VIPIEShS B2 bh5., Tabb, Fig 21 g,
FEDHHANDHEFFC D THIR D BT 5. & OB Y 19BWG OEROBE DG EE ek, 22K
BRC R D 7 VK THOIIeDTH S, $0 7 VAR D ICHET 5 C 21X, MR LELl
BREIND LZAHT, OB OWTL, FERIFT 7LD b T2,

(3) 19BWG OEEOHIHIRY BIKTHHZ L d, (2) THALHECIABEDOTHY, +5X
DA AFOFIER Y BOAETWERIC S S DI, +FZOHBMEHMHROHED 7 v LDIEANRKTHE Z L
RRERFERTHA S -

(4) 19BWG 04, 7 v OFEEIC X 23 oEMOERIIS E L bR -», 23BWG D8
&, BET Y X ORGT TV OFIRY BT, TOEMIZF IR WTE L. UL, B
HELDDTHRT, 7THINL LR EB D LEILND.

5. s} b

BB FISRSNC X % Hikt o BEREFRRA_LASETc BBl R 5 B, HHER L EEE OB OBIFRE B, K

D X5 IR L BEY 2
1. SEBONHE

(1) EEDHEEPHERY#E 2 2GR BEREFOERC S LW TOMEYRE T 50, ¥, &
BEOLEE ARG LR L ckR, 22V v & —~Cllls —E20FEL A L,

(2) $EEOBERT, TOEKEL IOTHIFORE SHEAL TELT 52%, E¥IFAESOFEED
FrPo L RE L. ‘

(3) (@ offHFENL, FEECENZML L LRKRT, ¥, REIOELDZEEIAVESL TS
SEB O, TOEBIBESRBC LIy o TREI M AR . .

(4) LDEDFRE S 23, B EERINC 51T 2 HIE & A BEROBIRETI L 2 oo
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(2) &K, HHRE BT 2 B8R X A MHEEAE & Gl R E S OBFRER &h, 0
B, HHEBURIAES 46°~135° TREMIAAZ I hH ¥ VEEN WA, ZOMAL2 - 25 &, EHIFILY
HvIRERD, RICKEL RS,

(3) (@) DHFUC D 3%, FHREDPEOHEBEROBBELEEL 7.

3. HH&: L EE

(1) £83 JOMBhC BT 28 « OBk 44 £ SEEMHEOMRY, HEhC X ) BRWCTHR<, Ex 0l
WA B RE OB EET b DB YRS I, —IRINTCHEHE & T I W T ET BERF OM:
B ipie s LETRART L 7c 28RN, SEROEIARS 2 UET 2 &l X OHE O BRI O
ZThreELILNS,

(2) EEINZEBOELELH L0, B O R4 LR Y OBFY ERITKR D,
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Sawdust Properties Affecting Saw Teeth Cutting.
Yoshio SarTo, Nobuyuki EDAMATSU and Yutaka Onira

(Résumé)

The action of teeth on ordinary mechanical saws comprises chip formation and
sawdust removal from the gullets. The properties of sawdust scraped off by the cutting
point depend on the sawing conditions, and influence the action of saw teeth for conveying
away the sawdust. Information about these properties is required in order to analyze
the cutting action.

This report describes tests on the sawdust properties affecting saw teeth cutting.

Sawdust Volume.

1. Estimating method of sawdust volume.

The volume of sawdust varies somewhat with the relative coarseness of the sawdust.
To choose an accurate and easy method of sawdust volume, various methods have been
evaluated and compared. From results shown in Fig. 1 and 2, the sawdust volume in
this report was estimated by the following method : about 150 cc sawdust is lightly packed
in a messcylinder of 35mm diameter, oscillated up and down 50 times, then sawdust
volume (V,) and oven-dry weight (G,) is measured, and spacific volume of sawdust
(V./G,) at moisture content u#% is calculated.

2. Effect of moisture content on sawdust volume.

1) Relations of moisture content to the specific volume of sawdust are shown in Fig.
3 and 4.

2) Relation of moisture content to the sawdust-solid volume ratio (ratio of the
specific volume for the sawdust and solid wood) is shown in Table 1.

3. Effect of particle size on sawdust volume.

1) Relation of the particle size in sawdust to the specific volume of sawdust is
shown in Fig. 5. This figure shows that the effect of the particle size on the sawdust
volume is larger than that of moisture content.

2) Relations of the weight ratio of the mixed sawdust as shown in Table 2 to the
specific volume of sawdust are shown in Fig. 6 (1)~(3).

3) Pressure-volume relationships of sawdust are shown in Fig. 7.

4) Relation of the depth of cut to the sawing rate (Fig. 8) is explainable by the
relationship between the particle size and sawdust volume.

Influence of Grain Direction on Chip Formation.

The test was carried out on a 42in. bandmill with gear feed sawing equipment.
Bandsaws were run at a cutting speed of 3,166 m/min. and conformed to the specifications
in Table 3 and the tooth style as illustrated in Fig. 10. The particle size in sawdust
produced at a constant feeding speed of 5.94 m/min. in ripsawing (Fig. 11) and cross-
cutting (Fig. 12) was estimated by measuring its dimension factors, [ and m illustrated
in Fig. 9.

Relations of slope of grain (8 and ¢) to the particle size (IXm) in ripsawing and

cross-cutting are shown in Fig. 13 and 14 respectively.
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From results in Fig. 13, it was deduced that variation of the size of chip formed in
ripsawing would depend on the strength properties of the wood in relation to the grain
direction (Fig. 16); when 6 was 45°~135°, a chip would be severed by shearing along
the fibers, but when ¢ was below 45° or over 135°, the chip then would act as a cantilever
which failed in bending when it reached a critical length.

Relation of Sawing Conditions to Sawdust Properties in Ripsawing.

Relations of some sawing conditions in ripsawing, except the tooth bite and the grain
direction mentioned above, to the sawdust-solid volume ratio, particle size distribution
in the sawdust and original solid volume of the sawdust (kerf width) were studied with
a bandsaw.

The test was carried out on a 42 in. bandmill with the bandsaws as shown in Table6.

1) The averages of sawdust-solid volume ratio are shown in Table 7.

2) Relations of the sawing conditions to the sawdust-solid volume ratio are shown
in Table 8 and Fig. 19.

3) Particle size distribution in the sawdust is shown in Table 9.

4) Experimental data in relation to the width of kerf measured by the method as
illustrated in Fig. 18 are shown in Table 10, Fig. 20 and 21.



