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Katsutoshi Funiwara : The Suppression Technique
of Torn Grain on Chipper Canter for Small
Diameter Log Processing
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Fig. 1. FEEBICHWOIF y/¥— -« Fp V&
Chipper canter used in this experiment.

left cone right cone

— _

F_‘ S /// r 3
rotary \ , knife
disk A ’ L~

\‘ AN /7 // holder
\\
AN /
e 4 -l
[ N I( [~ pedestal
. I
1 ]
8 pofa o
@ V 1 1 | Vv ~
! !
i I : | Tr _ .
s}
W o~
-— q_\/L ,Z\ T
<
Fig. 2. BT R0 & ’ N
/
JFA DA EEEHR AN
s \
Relative position of S \ N
log and rotary disks. __JL’/ knife \
slide rail
- 60~250

unit: mm



— 46 — HERBEWAFE £35S
Table 1. F us,¢— « F 34 VX OHBE
Specifications of chipper canter.
OB # FLk log, & X length---1.8~3m, X[ top end diameter---8~23cm,
work material A5t O#% maximum butt end diameter---23cm
& & product E X width or thickness---6~15cm
[T 4 A7 B diameter---710mm, + 4 7%{ number of knives---16(5 1+ X7 2 {f

rotary disk

two disks), [Al#E%¥ number of revolutions N=530~1500rpm (4EE:
stepless), F+4 7 DHE knife material---BC

BT + 27 O L TEE
vertical movement
of rotary disk

0~175mm

M7« 27 D&

opening of rotary disk

ESHH L electric setwork---@ 10 B¢ steps, @ R stepless (60mm
~250mm)

AWM EE

feeding divice

F L —VEDRRAFA FuL—u slide rail with chain---jljEF£— % — hy-
dlaulic motor, #HHIHDEE chucking of work material---/ » 5 2 ff]
two notches (EE/ v ¥ & £— 4 —B#&)/ v ¥ fixed notch and movable
notch by electric motor), Z%#@E feed speed F=10~40m/min (4
Bt stepless), Efju— 35— press rollor (v ¥ dead, Z4&JF pneu-
matic)

E—F—-FE
required power

HiE7 4+ X 7 fl€— & — motor for rotary disk--22kw-6p X 24 sets,
EZHH LA €— % — motor for electric setwork:-0, 4kw-4p, JHE®R
v7a=y b i€—4— motor for hydlaulic pump unit---7, Skw-4p

&7 4 R0 DABTGENFDF 4 7 SIHRF » TEER LT E, BRICBEAAAO Ky 3L UK/ 0
FATMF o TERERL, RABCERSOUNEEERT 5, Lied-T, ERBORBICEORESUE
BAERETORK BLUK DFAT7TH 5,

2. 9 H # #

21 % bh R
Fyrt— o Fp VEAOYHIBRRER Y 74 ADZWEEANIA L TH 5, AWETIR, UBIHOE
FOREREERLT, RRERRAF M Fr—n (Fig. 2 2R) KFEREHRLED 2 FAD tHIEZT 3
Fowdit, FHEHIDENRIC Ui, Likd->TRTF, THEHDICONTELS, Fig. 4 BOHEREE
RL2bDTH B, CORDBEARIZ, KiDF4 73UAIKES LIZNT, Ks D74 75081084 %
b, Ks Kg, KaF 4 7 TENENC, b, aDRFVRAFICUHISNE, 5T 278 MERL
tzDbic, MicE-TW0WB Ky, Ko, Ky OF4 7 TEhEhc, bV, 2/ OSBEFICEIZN 2,

ERINBZF 9 7ORII, 1 HHDOROEILEFLL,
__1000F
Se= n:N (1)

THEEINE, KL, S:Z1AYLDDXEDE (mm), FIEMEE (m/min), n: iI6%F1 7,
NiZF 4+ X7 QOEIER (rpm) TH b, ABTR, B 2KThH2 (Fig. 3 2. 5 S: OBEAHER
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Ke o knife
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«— cutter head

]

Fig. 3. T4 RJ7&HvE—~y FOREBBRRZ
Cutter head position on rotary disk.

@ : WHIE AR BYX knife edge for machined surface formation,
@ : F v T HERAWA knife edge for chip formation,
di~ds : 51D 4% depth of cut.

PHAR L OBRIICE - THWES B 5,
2.2. 4 700K ETHIES & OF v TORR
FRD LS, Fuvrt—o Fp VIDYHBRRER? 54 XOZNEFUETHD, 4 7D/
Frmad FiRTREN S, EBOF v/ « F+ Y XPBITREAZHI T, BELPTLT 2
»ic, Fig. 5 WRTISKFERRHILLTNT, Fv27Lt8=4OBEICLY) o— vosEiE & #Hm
BBHERAMCT > TN TEE260L T2, WERODELIIC x, v BiAEDHEE, TAXEDICETS
F4 7 ORI
X=—r¢+Rsin ¢
y=R0—cm¢)}
TREIND, 12120, TRE=4 Oy FAOYE, RRIFM 7OABICET 20 HOEE, ¢i2EE
ATH2, EBROEMHEERFTH 205, 1]
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Fig. 4. Fy,v— .« 4 v 2 oyHHEE
Cutting process of chipper canter.

S:t 1ML HDRVE (F v FE) feed per knife (chip length),
di, d2: F v 7E  chip thickness,
Ly, L : ¥D5## knife edge.

V=2 zRN

chip ]

Nk, knife

Fig. 5. T @ 8l b o # 2

Mechanism of down-cutting.
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E-TL B, Mpddbhdkdic, +4 7HAELTHUCSNT, YL SHHEDIRT AR 0
IGEVIRED SEAIGDOREBICEL LT B, 554, HOREIDPUHMIEICL > TEMLD LT
PEST B —H, F4 7HAELTHNIC2NRT, WEIKES LEOOTE L 0@5E <73 -
T B8, 2R KiBXUKY 34 702 hEhOMYIELRA N OWH R Ly H3H— 0 B Licd
b, LabEADEHGAL CORGEENETOEAOASTREL, LK F47& K F4 71K
HMAODHY, Ki 74 7Ic50500R di K F4 7ickd 2004 dY LD RSORETHI L
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TE5F » TORIRB®D LI ICICHFRICIL 5 TL . THYEEmICE Fig. 7 O TFTRO X S EMART
&, lEimS5H2 & Fig. 6 ORBTRTIIBZAAROMBMRE LS, Fig. 7 0@0 & 378 BFE
F o TOREEZDUTHBNT 2—20K R, UNEERBUNE LI OEEEF v RS IGESH S
TEThHD, LipLIghs, 2tk - Fig. 6 KRT=ZAABOMBOERIZIAE L 2T %, 18
BKiBXU K 74 700K Ly BE—0EEdE Licdk - Th, FAZMARE COEEENFETT
OB e, ONECRUNZERROMNSEL, 7Ky BLUKY 74 7520 ELLh—F
DFA 7 DA Ly O  [MERBIRABS H M EFAT T AICS, FEOMLAES.

L2AT, Ky Ki' #4 708D FA 7OHAD SO RICEEEL, Fv FOBRICEMEIHZEEK
FYHs, FRBOUNINEHO#AEATRICIEE - 72 BB,

2.3 HHT{VA

Fig. 8 iR & Hic, WHIAMICH UTYIBREATENEAICE, FC0AREETOA (&

ME WA ERBIESTL B, ZOEEDTLVAEREHNT <ALV, Stabler DERID S
@e=sin"1(sin? i+ cos?i-Sin @) 00 cereeereeeseeereeiencenn (4)
TREN S, TTTa BEPT VA, | ZERA, e BRBETOATS 2,

Fig. 5 iR TUINBROE A b ESTOAS BHR T2 5, BEOEAmIZ (2) RTREh S
PHOEROMESITHFEL L, ERUNHEICH L TEAOHFIIZEROBESIZE L, Lcdi- THERD
fHxid

tan w:ﬁ_ i’i .............................. (5)

d¢ / de¢
THRIN, TLEROESR

tan3=_T}1w .............................. (6)

THEEND, (2), (5), (6) K&D
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Fig. 6. THEHIDICET 3+ 4 7 DHEF

Path generated by down-cutting knife.
F=22m/min (Eb#JE feed speed), N=700rpm ([Fiz¥ number of revolutions),
nz=2 (H%h+ 1 7% number of effective knives), R=200mm (F 4 7 DIEIcE T
BEIBIM DR cutting circle radius), Ly=20mm (X #32D E X length of knife
edge), «—+-YIHIhO )T L, OBEA#E instantaneous position of knife edge L,
during cutting. The part @ of knife edge L; is out of cutting,

hefore work material
cutting

Slovouudst
d,’ .
4 o

¥ I L

after ‘

cutting

machined surface

Fig. 7. L-L Wi (Fig. 6) k132 F v 7L OHEDO TR
Configuration of chip and machined surface in L-L cross section (Fig. 6).

Ky 4 7 TCHEKRENSEF v 7 chip produced by Ky knife (path Ay),
®:K;, 74 7CHREN3F v 7 chip produced by K; knife (path A,),
©:KY +4 7 TERINBF» 7 chip produced by K,/ knife (path A,).
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direction of chip flow

nominal rake angle

¢

chip
do
i
;n:gll(’;atlon | knife edge
work cutting
material direction
e T st

Fig. 8. B UH Oo#HAN

Diagrammatic representation of oblique cutting.

ctan=f T=ReOs G N e,
g=tan 1( Rein ¢ ) 7

L2257, Fig. 6 It 20 Ly OBMOESE I

r= Y TVI e,
tan g — (8)

TERING, (2), (8) R&D
_ R —cos¢)—{{(R—RD+R’'(1—cos ¢)}

tan B = S TR sin ¢) = (=19 + R sin ¢)
.............................. (9)
Ei8Bo 1L, ROQF4 7ONBICET 2EMPIEETH 2, (9) RARET 5
3’=tan‘1(—- ta}l % ) .............................. (10)

L85, Licti-THEMA I, (7), A0) R&D
i=B—pg e an

TROONDB, TH g BT T 20 L OAETHH 5, (11) RE (4) RKRAT B LI
L0, BTV A e iKEL, E Fig. 6 OFRMHTT, a2 55°E LT, ¢% 157 79705
2w VT VETEAIR T ae & RDTHB L, @e2555.01~55.00° L1580, e iZIFEAEELLIEL,
—%, EMEEFOAH% 100m/min i2 LIBA TS @55.23~55.00° L1720, FEAEE/LLEL,
L7285 TEREH T TSR AR T 2541, BH T OAZZBICANS S THERIRTL,
7L, FATEAE— o~y FEROMAG REICBOT, &k, BHT{VABEETE 3581
BTH 5.
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HMROUHEREDOMLE, BICHEATCRET Z2FHIZNOMHFSRKETHEEE UTHERIN, £CT
HEEAEMH LEROREE L35 vic, Fig. 10 [IKRTX 91K, HFD T a0 88s

flat knife
o No. 1

1
N--pteeed
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curved knife
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No. 2

N

knife
holder

H H . i '
| S -t N [ Sp—
\ .

el

k 125 -~

unit: mm

Fig. 9. ¥EX&EF4 7 « s F—0HIK
Configuration of flat knife and
knife holder.

@:
®:

®©:
@:

®:

YIEIE AR WX  knife edge for
machined surface formation,

F o FHRAEF knife edge for
chip formation,

#4&  cap iron,

E&BEERAAME  screw bolt for
the fixation of cap iron,

F4 7EERAN L screw bolt for
the fixation of knife.

Fig. 9~11, Fig. 25 OFrhoFHF ST
HEDOEEERT,

The number in Figs. 9 through to 11 and
Fig. 25 indicates the order of manufacturing.

unit: mm

Fig. 10. #FHE T4 7 « S x—DRR
Configuration of curved knife and
knife holder.
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@; ® 3. £ B8 F %

U U Table 2 ICEBREH*RT, LT ATFig. 10 &
Fig. 11 2@ nEBELH 12 & 5 i, tiFHE
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Lt TERICBOTIZ, ELOBBICENTE

Il;n;(fje Wk, BEeE+AREBIETHA 7RO A
older

feo B, BEARKROXDEM L2 #BIEN
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- L pMBRNOESRF TR — YERNT, €0
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' , ) bb, 36, KEBRICENTURIIKEET 2547
Féi;lfilgl;lra::)io? i?}i:p: un:;':::uﬂt@ liijfe @K, K BET Ky K 0BTHS,
and knife holder. AFRAEEXEE LT, FEONRIIFEZT LD
BEILED, TNTES v 22—~y F (BRD%
DAAMPERT) OFA T THb, HHvd—~y FOFM 7RBEHLERO D ZHEH L,
Ky, Ki 74 7 LTRTTIRBESNTOSAH (M NICLULBRTH 205, OHRBHERERT
WT, Lpdithass or47) 2ERAL, T0M0F 4 7R T<TENEHER L,
32 R ZEE®
Fig. 12 B HE O-BARNC BY 2B HIZNOEIFIRERL R LA DO TH S, NBHERIESE
BC &I 50 EREOHMBIOMBIZNIC PO TIT - HUCHRELALO-MANE T TREMFILTH
ZMTIERBLTA 2L, O-HANKBOTETREIOEN BERINO BERPEFLIBEL5THS
A5, O-BIAFNICEY 2B IINMERIET BT 2RI MT 2 LN S, WHO +4 7
EBTAA/EHAMIBMM DL, FIOROVFHIZTNORAERNE S, FHENMERRSKEN
EHTh 5B,
O-BANITHMT NIC LB LU THEBNEREKAERETHY, COZERFERMICE ST &L TEERC
ETHDB, T O-HANOFHRNMFIRDR S LB OMETE L LBPHLDPIIT -7z, LT,
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Table 2. % i % #:

Experimental conditions.

w B oM

work material

SUGI (fa/k#f saturated wood, 724> Z#%f wany cant), £ X length---2m,
FO#% top end diameter---8~13cm, ;0% butt end diameter:--10~
15cm

HIFNE 50 E O-BAF curved knife or O-type square-built knife
(K1 & Ky +4 7H for Ky and Ky’ knives), EX flat knife (FD 4
DF4 7 H for the other knives), E4/: L without cap iron

> 4 7

knife

m T
machining

N=750rpm, F=153~32,3m/min, Hl|Y4% depth of cut d=5mm (d,
=3mm, dg=2mm), 7 4 275 height of disk H¥*=133~193mm, X
Oh 5154 infeed from top end

¥ EEET 4 R 7L EEAERRA T4 FL— LI E DR distance between the center of rotary disk and
the upper surface of slide rail ; d,, d,: Fig. 3 & refer to Fig. 3.

curved knife

H=133mm H=163mm H=193mm

0.51~1.00 [+ 0%

M (mm)
2,01~
1.61~2.00
1.01-1.50
0 ~0.560

appearance rate (%)

O-type square-build knife

H=133mm H=163mm H=193mm

appearance rate (%)

Fig. 12. #hifHE O-BAFNK BT 2B IZhORER

Appearance rate of torn grain with curved knife and
O-type square-built knife.

M: BA¥HIZNEIOHF range of maximum depth in torn grain, F=23. 5m/min,



INEARRTF »8— o Fp VRACBTZHEEROOIHE GER) — 55 —

N=750rpm H=163mm
‘ .
M (mm} F=16.3mmin F=23.5m/min F=32.3m/min
2.01~
1.51~-2.00
1.01~1.50
0.51~1 00| «
0 ~0.50
1 J
o] 20 40 0 20 40 o} 20 40
appearance rate (%}

Fig. 13, #ERWKRETEMEEOEZE (O-EFH)
Effect of feed speed on appearance of torn grain
(O-type square-built knife).

M : Fig, 12 &g refer to Fig. 12,

HUTOWmics 0TI, AALHOCTEREED S Z KT 2,

Fig. 13 BO-BAFIK YW THEERNICRIZT BNEEOEEL R LD TH 5, BHEEME L
155 (AEENR—ETHE00F « TROURINE) LN LT, BIORVHRIZNORET 284
BELIE T AL EPDDE, BBTF + RV EZEMLIELERCS, COEBEREENRESSH -
120

4. HRIFWKREZTHELSBEELH VRO

AAOUEIMITICE T 28 BENOMILES B0V RIIEIKE 5T, BEORLTRIREIODTAEL,
CORKEBL, KERTHE O-EANAK IBEOESAAEL, BESBRBEINDREE(LIRT,
ELOWEH N MFIRRE R L,

41 £ B F &

Table 3 ITEBREMHERT, UNICEET 2914 7R3 Ky, K 8LU Ky, Ke’ 0B THB, HALE
#E&1 Fig. MW IORTA-BBIUC-HTH 2, Wizid, £&4TEI1IC120~180 AOMHELOM HiZh
T2 TfT -1

12 R 2=

4.2.1. FEHITNOEIJIFRAER

WRIENOFSHFEREELOBIRNIC R LicD Fig. 15, 16 TH 2, Fig. 156 wRT L5,
A-BESCBEOTESHRE LA 1L0mm D&%, HIVR di ZRE LT E, ESOEOHEIR
NOFRERSFRIBML TS, —F, 442 1.0mm & UL A2k LTV o841 L #51.5 mm
VLK s EHBENORERICRENESHONIELL - TL B, DTN LTS A-BHESOBEAIK
i3, L#30.5~1.0mm, d; A 1.0~1.5mm LB TELOFBEIENMFHSRNEL IR TS 2,

Fig. 16 iwRT XS, C-HELICHE TS Fig. 15 0 A-HWESOEAE AT, 1L 510.5~1.0
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Table3. &£ B & f#

Experimental conditions.

#woH M SUGI (#a7k#f saturated wood, 7:\>Z#f wany cant), £ X length- -

work material 2m, K[1#% top end diameter:--8~13cm, J:[04% butt end diameter---
10~15cm

+ 4 7 A-BFHELNZIC-HESFAF&O0-BMA O-type square-built knife with

knife A-type cap iron or C-type one* (K; & Ky 4 7H for K; and Ky’

knives), E4£7L LOHIFN curved kaife without cap iron (K; & Ky
+4 7 [ for Kg and Kg’ knives), E&7 LOYF flat knife without
cap iron (Zd{thdF 4 7 H for the other knives).

m T N=1000rpm, F=32 3m/min, d=5mm (d;=1.0~2 5mm, dy=4,0~
machining 2.5mm), H=193mm, KO 5%k infeed from top end

*: Fig. 14 28 refer to Fig. 14.

A-type

B-type C-type

&
Ofb:{)\ 42°

Fig. 14. % & )] i /N
Shape of cap iron.

mm, dy 2% 1.0~1.5mm {ZBEOCHEZNNFRBEBMHTE S, LbLEss, A-BRSGLC-HR
SRR UIBEICR, PAoMIKA-BREDE > BHEEERNIHLRIRE L,

4.2.2, MHOMEFRKBIONE IZNFRER

Fig. 18, 19 1ciRT & Hic, HOMBHREP (Fig. 17) #/h3 53, TROLLHOMEISHOTE
CIENEEHERNORERNE LB - T AERNBAONE, ChDd - EdREEENE, 7478
HOTFEICHT RBBAI, MOTHEICIZE SIPNIT 2BA7L L, Licd - TIHFRO PN 1208
WORGBRELDPTLBELELEDHDTHS I, EDER 74 YV —AlCE 2BORY, $2
WIRERSICEBT AH TEOHMEDS I (ARALEAKIZ DO TH 2,

A-Fig4 (Fig. 18) & C-MEE (Fig. 19) 2RELTH 2 &, BIEDE D00 B IEhIHZR IR
H, T2 A-MESOES, ELHEE LA Lomm, B0 d 45 1.0~L5mm KB THRHE
MAhkEL, MOTHEHMNECET IR SOFEOHBEEZNORESIHRHEN TV S,

4.2.3. HcHd AFBRIZNOREME

Fig. 20 3, BOP NG LTHEBENSEDOFIIC EORERET 5 px A-BELD BRIK20T
RUIbOT, S O 4 F0 & EEHTHENE OFBAICOT TRLTH 5, FREBNEHHEL
DHOWBEFMCHLET D4, HOEEBLIUTOFMCERBET 2, BEBER L HI0ORBHOR
dy BAREL R BICEBROHOTROBSIC RETZHERINLO FEBKREIE-TL 5 HARA LI



M (mm}
2.01~
1.61~2.00

1.01~1.80

0.51-1.00]

0 ~0.50

di=1.0 .5
i I i I i 1 1 l i |
20 40 60 80 O .20 40 60 80

appearance rate (%)
d,;=1.0

1:=0.5 1,=1.0
1 t JJ 1 1| 1 I 1 1 1 i ] | i A
20 40 60 0 20 40 60 80 60 0O 20 40 60 0O 20 40 60

appearance rate (%)

Fig. 15, #BEENICKZTEEHRE L LHVR d OEE (0-BAFN, A-HESL)
Effect of receding amount 1; and depth of cut d; on appearance of torn
grain (O-type square-built knife, A-type cap iron).

I

d;:
M:

Ky, Ky 4 718 200 & B4E %0 & OFE# distance between knife edge and
cap iron edge at K; and K, knives (mm),

Ky, Ky F4 718 3H DR depth of cut at K, and K,’ knives (mm),

Fig. 12 M refer to Fig. 12.
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M {mm)
2.01~
1.51~2.00

1.01--1.50

0.51~1.00f. 5.t "

0 ~0.50

1,=1.0
di=1.6 di=2.5
J 1 1 I i 1 |
60 O 20 40 60 20 40 60

appearance rate (%}

&=1.0

—

11:3-0

0 20 40 60 O 20 40 60

appearance rate (%)

Fig. 16. #BEEIIKIEITESREE L LHIDR i OBE (0-BAN, C-BES)
Effect of receding amount 1; and depth of cut d; on appearance of torn
grain (O-type square-built knife, C-type cap iron).

I, dy : Fig. 15 2 refer to Fig. 15,
M : Fig. 12 24 refer to Fig. 12.
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3, ABOEARC-BESICENTLALNT, CONE, HLHEE L xLUHIDK d OESEE
TIRWIBEATE, EIOBENEEEINSHEEDOD 5w A HMICHEELPTHE L EERLTNE,
4.2.4. WoOHEKFLSEHINEIOREEK

Table 4 {3, MOFKELFHIIZNEIO HEERLALLOTHS, ZOHEr ST 2L, BEIZ

upper surface

feed direction

W/nd/l

bottom surface

—— o~
-

I

knife mark

Fig. 17. oMM EHFHP
Position coefficient of knot P.
T : ##Hl#fDE &  thickness of work material,

Table 4. HIOEREEEXFEHIZNELORE (A-BHES)
Correlation between maximum diameter of knot and
maximum depth of torn grain (A-type cap iron).

Hil ) K Wo kKRR BRYBINER MOE f B

L;*(mm) depth of cut di |maximum diameter | maximum depth of correlation

(mm) of knot (mm) torn grain (mm) coefhicient
\ 1.0 2~25 0~2,45 0,268
2~.28 0~1, 84 0, 500
L0 2,0 2~20 0~1,80 0. 284
2~25 0~2, 41 0.513
0.5 2~23 0~2,37 0. 384
1.0 2~28 0~1, 84 0. 268
1.6 1.0 3~24 0~-3,37 0. 151
2.0 3~24 0~3. 47 0.211
3.0 3~-30 0~4, 43 0, 284

*:Ky & Ky F A 7B BN & HE S & DR

distance between knife edge and cap iron edge at K, and K, knives.



p di=1.0 di- 1.5 di-2.0 di=2.5

a: 0.61~ 1.00
b: 0.21-- 060 l
c:-0.20~ 0.20

| |
g

J
d:-0.60--0.21 ll J
: |

e:—1.00 -0.61
i i I } 1 J 1 H ll 1 ] ] 1 1 T J
0 20 40 60 O 20 40 60 0 20 40 60 80 100 0 20 40 60 80 100
Co (%)
1,=1.0
1,=0.5 1,=1.0 di-1.5 1,=2.0 1:=3.0
1 1 1 1] 1 1 t J 1 1 1 1 l ] 1 i 1 1 l J 1 1 1 I J
20 40 60 80 100 0 20 40 60 20 40 60 80 100 O 20 40 60 80 100 0 20 40 60
Ce (%)

Fig. 18. #BERNIHFOMEFHFEPOHEE (O-HAN, A-BES)
Relation between appearance of torn grain and position coefficient of knot P
(O-type square-built knife, A-type cap iron).

P : Fig. 17 B8 refer to Fig. 17,

Ce: #EIZN S {EH appearance coefficient of torn grain (=100C’/C),

C:+#hEFhoPoRIHicEET 2B total number of knots in each range of P,

C: 2hFhOPOREICE Y} 2BAMEIFNEXH0.5mm D Lo number of knots
with the maximum depth more than 0.5mm of torn grain in each range of P,

Iy, dy: Fig. 15 8 refer to Fig. 15.
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11i=1.0

Relation between appearance of torn grain and position coefficient of knot P
(O-type square-built knife, C-type cap iron).

1;, d, : Fig. 15 28 refer to Fig. 15.

P : Fig. 17 &M refer to Fig. 17, Cc: Fig. 18 2/ refer to Fig. 18,

p di=1.0 di=1.86 di=2.0 d=2.5
0.61~ 1.00 I
0.21~ 0.60 j j :l
1 -0.20~ 0.20 B ] j
1 -0.60--0.21 I 1 ' ]
71.00--0.61 i N ] I L b ] 1 Loy ] I 1 ]
20 40 60 80 O 26 40 60 80 O 20 40 60 80 1000 20 40 60 810 100
Cc (%)
di=1.0
1,=0.5 1.=1.0 1/=1.5 1,=2.0 1,=3.0
1 | |
i [ _] i
] | | |
II [ j ] | 1
1 i
20 4lo 5580 © 2lo 4lo elo alo 210 20 slo 8lO ul)o:o zlo 4‘0 610 80 O % 2660 8l0 l1J00
Ce (%)
Fig. 19. #BIEN-HOMBEMPOBEER (O-BARN, C-LER)
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1,-1.0
appearance
rate Vo center of +V Y +V
10% | knot | |
X L N PL 4L T
w10 d=1.5 /I\ C a=20 di 2.5
d=1.0
+V 4V +V
\] 4L I L \l/ +L
1,=0.5 I 1,=1.0 1.5 /[\
+V +V

| feed direction
L 4L I —— A-type

center of knot

Fig. 20. fiicddT 28BN ORENBERER (WBEINESS
0.50mm ) ED & DZ2IR)

Appearance rate and position of torn grain toward knot (as -

to the knot with the maximum depth more than 0,5mm of

torn grain). '

NOFSRBEOREILEREBRIVEITH S, THROLHDOREEHS, FEINOREIZHET ST
ERELHLEEDLNhS,

5 HRIFAIERIET T RGO

Fig. 6 ITRT LI, HOKREIIKHLEH, MMRT 4 27 OEERMIK LT EOMEIH 2 DI
&oT, 74 70PHR L LHHEORTABEOE{D Lbleh#E-TL 5, HOEINRAL THNIL,
T4 A EHBREOCRELRCCOABRKREIE - TL %, AERTRT 1 R2\EHHEEENICED
LI NEBELEZ B PIC OV THRE L1, '

51 £ B F &%

4. DEBRICHENT, BEEKER L 280.5~1.0mm, EVA d H1L0~L5mm D& &, FHEITHT
HIRIEBS - LA METE B ENPSHICE 7D T, KFRICHEOVTIRZOERICESNT, Table
5 RTSRHEREE L,

52. RRECEE
Fig. 21, 22 @7 4 R/ EHAELISLSACTRALOPBIZNOREL EO X I NEENS L
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Table 5. = E& & 4

Experimental conditions.

wHoH SUGI (#a/k#f saturated wood), 724 Z#f wany cant (£ thickness

work material T=6~10cm), £& length---2m, K[14% top end diameter-.-8~13cm,
J.1O%#% butt end diameter---11~15cm

F 4 7 A-BHEZNIC-HESLMFEO-WAN O-type square-built knife with

knife A-type cap iron or B-type one* (K; & Ky +4 7/ for K; and Ky’

knives), HE£7 LO S X curved knife without cap iron (Ko & Ky
+4 7/ for Ky and Ky knives), E£ LoOEF flat knife without
cap iron (ZDMD+ 4 7 A for the other knives) :

bij| T N=1000rpm, F=32.3m/min, d=5mm (d;=1.0, 1,5mm, dz=4.0,
machining 3.5mm), H=160, 175, and 190mm, ;%=1 0mm, FR[OH 5k in-
feed from top end

*: Fig. 14 B refer to Fig. 14, **: Table 4 &4 refer to Table 4.

EhERLTOE, A-BES (Fig. 21) & B-##H4S (Fig. 22) 2L THRS &, HOMICHIEDR
DVHFREINMHFEL K EN, A-BHELOEAIE, HIHA dM1L0mm IZBONTHENBKE S,
EhT 4 A7 ARSI mm IO THRENKREINL I TH L, ULLLERS, T4 A7 FOENICE D
REREBBLNILODR, H OZEFFEH 30 mm & FEH/NEh - B EEPH S LD IKBD
N5, .

L ATESOEBICERFRI S T 4 X7 EHH 160 mm OBEAIC, #O EFoEA BB T LE LT
BihudsiE Lo, chEdiig L 0L TABoB AR~ TINE L, Lichi- THTEIO
HADHBE LR EZHDEEIONE, FRIOBENRBERLTOAMBEBEETH -7, COD
EABEHEINBRAFOF 4 7HPHROBMICBOTHREDENT N S,

6. HEBHOAIE

3. ~5. DERICE N T O-HAFEAOTEEOH BRINNFSR LB LR, QEBIESSFA7
BIUMTAHEREET 5 EBTE R, HRBNOMEICH - TR, IhoOEBEHITAEORERICE
DNTEREHEZREL, »IREERANIEDL OB L,

6.1. £ B F Xk

Table 6 ICEBEHERYT. BWEEERICEOTIE, 3.~5. OEALEST, X -TETNT
DF 4 7 BYUENCES L, HABODA B mm TR, Ky K F4 75 9mm OFSEYET 5 C &K
%,

6.2 BBL EE

Fig. 23 {37 « X 7 Mk &S BEHEEHIOBRBRER L O TH 5, RERICEN THEHN T 1000
rpm TH LD OHEMEBIIINI.6kw L1235, MBERERICET 554 ME F=232.3m/min TH,
Fo7RIZ (1) RED 16.2mm &85, EHEES 38.8m/min & UTHUF v VROF v 72185
Fodlcid, [EEEE 1200rpm & LB OHEY, COLEDEEHBENIRXIOM45kw &1
%o



M {mm)
H=160
2,01~
1.561~2.00
1.01~1.50

0.51~1.00[* 1 3o

d,=1.0 1,=1.0

H=175

H=190

0 ~0.50 ] I l
1 I 1 1 1 L 1 § 1 1 ) O |
¢] 20 40 60 80 ¢} 20 40 60 80 0 20 40 60 80
appearance rate {%)
di=1.6 1:=1.0
H=190
A-type cap iron
1 1 l ] 1 1 I } 1 | 1 ]
¢} 20 40 60 0 20 40 60 o} 20 40 60

M : Fig. 12 R refer to Fig. 12;1,, d, : Fig. 15 & refer to Fig. 15.

appearance rate (%)

Fig. 21. $WEBhERETT 4+ A7 E HOZE
Effect of disk height H on appearance of torn grain.
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M (mm)
2.01- H -160
1.51-2.00

1.01-1.50

0.51-1.00(" 1+ "

o} ~0.50
1 i ] |
O 20 40 60 60
appearance rate (%)
di=1.5 1,=1.0
H=175 H=190
1 B-type
cap iron
i 1 { l ] 1 1 I J
60 0 20 40 60 20 40 60

appearance rate (%)

Fig. 22. #BENWWKRETT «+ 27 E HOBE
Effect of disk height H on appearance of torn grain.
M : Fig. 12 & refer to Fig. 12 ; 15, d, : Fig. 15 £ refer to Fig. 15.
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Table 6. £ B & #
Experimental conditions.
w®ou M SUGI (#a7/k#f saturated wood, f#tE72>Z#F square timber and

work material

wany cant), & & length---2m, i Z# wany cant GEO# top end
diameter---8~14cm, 5 [0 % butt end diameter---10~15cm), £
square timber (JE X thickness T=6~10cm)

A-FIE LA % O-MAF O-type square-built knife with A-type cap
iron (Ky & Ky +4 7 for K; and Ky knives), H&72 LOMFR
curved knife without cap iron (K3 & Ky +4 7 for Kz and Kj’
knives), H47 LR flat knife without cap iron (ZDfidF A4 7
F for the other knives)

+ 4 7

knife

i T
machining

N=1000rpm, F=32.3m/min, H=175mm, d=2.5~19.0mm (d;=1.0,
dp=11.0, ds=14.0, and ds=21.0mm) F#ticE T at square timber,
HZAEID A the maximum depth of cut dmax=35mm (d;=1.0, dgs=
11,0, ds=14,0, and d4=21.0mm) W ZHICEWT at wany cant,
KOX Y EH infeed from top end, l;=1.0mm

Wi (kw)

o
- ./
—.

1 1 L

600 800 1000 1200

N (rpm)

Fig. 23. 74 27 [BIREN & EREEES W OB

Relation between number of revolutions N and
electric power consumption during idling Wi.

Fig. 24 3R TER: & ESTEONBHOBREER LD TH 5, —RICHEIRMEIE ED/NEARTH,
WHEAL LTOBRARIEIRIITl4cm, TOTI6cmBETH Y, b bARZEROBERAV D
B2 10.5X10.5cm X TH, ZOBEORKPHINERKIIA 29 cm? (2 Z T, Ds & 16 cm, Sq
%#10.5cm, T#10.5cm &3 3) ThD, Fig. 24 020X LY EHEHUNELERDE L, 7.8
CHICEREERHE LT kw BEARAL E, WHIHEEIL12.8~14.3kw &
b, Lichi-TEHBORER, MEALHEE LI—HOVA YAEROZNLIZIEELL, 15kw
HEODLDTIHEELONS,

~9.3kw £33,
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N=1000rpm F=32.3m/min

Wrmax=0.245+2.29

Wn (kw)

‘/g/sw & ¢eo wany cant
2k o Oo [/ © »+¢ square timber
9/0 9 Wn=0.245+0.79

88 ©

S (cm?)

Fig. 24. {DBIKTIHRES & EHFEWAIES W OBF
Relation between cutting area S and mean value
of net power consumption Wh.

S=d.T (AHITENT at square timber), S=(Ds—Sq) » T/2
(2 THIKEBINT at wany cant, Ds--- KO top end diame-
ter, So-YIHIEOAMOIE width of square timber after
cutting).

7. N-BBIOGHHEEE

3.~6. BN TR, O-BANEZRNTEE LTHEEOH B ISR OOV TR L, Z0EE,
IFEIERF A4 7B X UMLEHERET L2 LM TE 2, L LANS0-BaNics T}, Fig 11
WWIRTEIICF 47 « b F—DIRRBEBETRIEDBHHS L, 7470y T4 Y RFERE 3 ¢
L, THIH A 7D KVHMD L T AEMBHL, F v FORBIEASETHE SN LR L 0HLAD
Hb. TNOORLEEHZEEWR L7-DH Fig. 25 WRFTN-BAHT, 747 - cAZ— DR LI
BBMT, 74702y 74 vI/BLPTOIRICH - TWE, KFERTE, N-BENEANT, 20
OB R E 7 AT - TREF L7,

7. R B 7 O*

Table 7 ICWEREFHER T, RUERE D> TIL 3 ~6. OEBBERICHE SN THELKEEEE L
Foo REBEINETOERERLD, FRBI~TAKREL, ERALHTCERLL, KERTIE, —EO
B CHREOHE-TERC L 5720, B0 RRIEKOBIRPEETHRICE > TR S5, TXTDFA
TBUIHICEES T AEEbH D, BANDRIOMM TRK, K F4 7021 mm OE LAY TS
Ltz %,
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No. 4

type square-built knife

D
S

QAL

X

35°

knife
holder

H H 1 H
[ yol ARREEE N o
; : : ! -
: : H HI
15

125

unit: mm

Fig. 25, N-BEHEFA 7 « s F—DER
Configuration of N-type square-built knife
and knife holder.

@, ®, © : Fig. 9 £ refer to Fig. 9,

@ : >4 7EZEXRN b screw bolt for the fixation
of knife.

7.2. RRLER

7.2.1. HEHENOESHIFAR

Fig. 26 i3, N-BEANIC B2 HEITHOEX
BIRERERLELODTH S, RITRT LI ICK,,
Ky 74 71k % E4&%BER L 22 1.5mm 55
Wiz2.0mm, £ LTK;, Ky 4 7ty 2ES
%BE 13230 mm zBWNT, HEEH WHZE
Mo -EbREWV, Thid Fig 21 0 O-BAFK
B B L A1.0mm, d;$51.0mm, H 175
mm OFELZREIVEBEOHMRTH 5, Fig. 21
KHBWT di 75 1.5 mm OEAICIZEE MK
RMWNEDIZ bbb 5T, Fig 26 Tlddid 1.5
mm T P50 O BITHITHRRNTED 5 %
DR, Koy Ky 74 7B 2EEOREHRLE
Aohb, COXIiL, Ky Ky’ 74 7OEEHB
BABESECTNE, FESNIHSHRELETL
272, BV, TRHLE Ky, K 74 7OER
TEF v TORSEHEIBERELATI M
THb, LPLIEDHS dy 282.0mm 72 5 & Fig.
27 IWRT &5 iT, WERRsAELEY, BEeéD
HRDEBHETOMRFTEROLITEH %,
7.2.2. UIMIEOHER

Fig. 28 QA RMEA SER THLS LD
ORTDRB I BEHED T 2T 4 —ATHB, HE
BNEEBORLRET 20, FEEIdHRREmD
ERAOMICENTEFCRLE LTH 3 EIFNER
LT3, BIORNECATEIFERIZUBIESES
h, o EToMNs BE/NSD,
ETATRIC b T 8, Bl Ki bW KY
F4 7 DHE L OF < BEE & BEAOEH SR
DT TR OEAI, IHE SRR O MM

5, Fig. 29, 30 3 DHFERLAHDT, MENOBAKE K1 H20VRB Ky 71 7085 550HD
RPNV IcHIE, BEMNKIMEICZ IBIAOFA T « =—7 OB BE - T 5, Fig. 29 3, N-#
ANOH IHELERBINELEF » TERBYNHRE O, Fig. 25 2R) BEUHIEOE > ~ 831
KENLTOEEAT, Fig. 30 3E - HOBATH B, ARFA1 72 1HE LTAEROEAD S
(1) RERANTREDE S: 2R 5 & 82.3mm {27 508, N-BMFO YHHER DTS L OB S
31mm TH B, MO F47 - =—/OBRKN MM &7 ,T05, Zhd) MTIR0.1~0.25



M ()
2.01~
1.51~2.00

1.01~1.50

0.51~1.00["7¢

1,=2.0

D 1.=2.56 @ 1.=3.0

0 ~0.50

appearance rate (%)

1.=3.0

® 1,=1.5 & 1,22.5

60

appearance rate (%}

Fig. 26. FHINCRIITESOLE (N-BHAX, A-BES)
Effect of cap iron on appearance of torn grain (N-type square-built
knife, A-type cap iron).

13, 1z : Table 7 £/ refer to Table 7 ; d;=1.5mm, d,=2.5mm ;

M : Fig. 12 2 refer to Fig. 12,

GHED) i OUMERS SEAN G A4 F « —sr b LBYFN/
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Table 7. 2 B & #

Experimental conditions.

#e HI

work material

JLII#F butt end diameter:---11~15cm)

SUGI, H:#f green wood, 31k log GR14% top end diameter:--8~13cm,

> 4 7
knife

14 7/ for Kg and Ky’ knives), E47L LOITH curv
out cap iron (Kg & K¢ +4 7H for Ks and Kj’' kniv
DX flat knife without cap iron (Ky & K +4 7
K, knives)

A-HELS M X N-BHH N-type square-built knife with A-type cap
iron (K; & Ky +4 718 for K; and Ky’ knives), A-BELAIx0-F
7] O-type square-built knife with A-type cap iron (K; & Ky’ +
ed knife with-

es),

F for K, and

T N=1000rpm, F=32 3m/min, H=175mm, XY the maximum
machining depth of cut dmax=30mm (d;==1.5, ds=2.5, dg=5.0, and dy=21,0
mm or d;=2,0, dg=2.0, dsg=5.0, and dy4=21.0mm),
receding amount of cap iron Ily=1.5~4.0 mm (N-BIHF), lz=2.
4,0mm (O-FIMF), KO, SiEH infeed from top end
M {mm)
201~ d,=1.5
1.51~2.00 d:-2.5
1.01~1.50
0.81-1.00[" * s R,
0 -0.50
) i ! I i ] L 1 I
) 20 40 60 80 0

appearance rate %)

Fig. 27. FBEIRNICRIETEIOA &, da o8 (N-BAF, A-BES)
Effect of depth of cut d; and ds on appearance of torn grain
(N-type square-built knife, A-type cap iron).

1,=2,0mm, 1,=3.0mm ; M : Fig. 12 2 refer to Fig. 12.

T
T
! . I
1 .
| L B}
f[ [‘ QJmmJ
1 T T <
1 1
1 ¥
1! [{ N
JIU I “ } \[
. ==
AR NI il
1T M
I
[
1
!
r )
‘ = H
il -L
i T l
\ torn g /
S N ST SO S trace drection of stylus
1 I { [ 1 I

Fig. 28. A4HoFBicET 2O 07 4 —v
Profile of machined surface arouud live knot.
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mm BEOHIDE-INEBNTNE, 47Dty 7 4 VIREEZLF2CLicID, oD@
EHWWNEBEZDC LR TAAETH Y, 7l FA47 == BELRVIIRCTIC D
ROHELL, WFhiKLTd, AIROELLHDFA T « v— 7 D82 — v PBYYEICEZ ONEBTH
%o

Fig. 31 I EC L 2MNO—BHIE T 07 4 —vThH B, Fig. 28~30 KRTF wrs—+ 3 V2D
UIEE & R L TH 2 EDIR D REIHO F ovt—« T4 YZOUBICBOTIE, HioRELHEEN
BRELUIVHED RIFEUBESEONB Z Ebh 5,

Fig. 32~35 |3, MiAICREEYT 238 HIZhOREARLTWA, Fig 32 RFEFERhASEB LA ERE
LTRWREZRLTEY, COREOVNERERTENE, BEOFEHSECELTIRE -7 {HE
RBIBNTHA D, Fig. 33~35 BHHOEEBMNINCEDIC KM U THEBIZNOREER LSO T, %
PRELTAL L, —BIHOEEDDS, £, £TF, £UTTFEOBNE—HICHERIZNMREET 2 HH
BHOENGL, TO—FITBOTE, WHHMCH UCHER L83 X5 ICilEsE-TWA D, T Lk
BHBSENTL 20ORBRDCETH D, BEINCEIB~ID, HOTHOHELIN LT BYH OREE
THA 7DBWHEEZD > LIRS OHM» ST HBE4, Fig. 35 ®a, biRT XD ICHO FORT
LI LIERET 5,

T
i L
1 =% § I—
T 1
]
smooth surface 10mm 'O | i
" . ]
i
i
IR 8 it
1T, 1 A
Y ST MV )
AW AR A T ¥ I Pl
] £ 1l I LWl IEREM [ L
- L B i i
] I ! l
7 T IR
|
LI |
rough surface
1
— T 1
{
T 1 K X
fr ~ T T 1 1]
i —Nart 1 i) )
| L] J It 1 W
T4 Al
Ay {
& T ] !
¥
]
fl
U 1

Fig. 31, HELI3BINFa 74 —n
Profile of sawn surface.
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Fig. 32. #iAdk BT 2 FHEEZNORERRE (12LACHHINDOREBNIRE)
Appearance of torn grain around knot (scarcely any torn grain).

Fig. 36 RETLIADMAMICHRET 5 HENBIUFERIZNERL TV S, a dHBeE UicHhicsss:
L7zHENT, BHMORKS 2 < TUHI LENESSERICBO RN cbDTH 2. b, cBIRBEHEICE
75 EROBREBACH - EAESBEOBMONCHEBIEINTH D, B c RHENHER LM TH -
720 INODRADRAFEERNEALIOFEHINOREFHEIHIEKT 2 SIEBIIED -7,

7.2.3. WHHEEE

Table 8 REREI BT A WBINEENEZ RLALLDTH L, BhSHOMEL ST, LU4NOEK
HBEBEDNCRESA LN, BABEREHORMIZIZIZ 7 ~14kw T, ZORENERELELITTE
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Fig. 33. YHIEO LBICFELET 2BELOHBRIZN
Appearance of torn grain around knot located in upper part
of machined surface.

Fig. 34. WHIEODPHICHELT 0500 HHBH
Appearance of torn grain around knot located in middle
part of machined surface.
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Fig. 35. UHIHOTHICELET 2HELO#HIZN
Appearance of torn grain around knot located in lower
part of machined surface.

— 75 —

Fig. 36. HiIZh&FHRhOHRAE
Appearance of torn grain and other defect of
machined surface.
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Table 8. €] ¥l ¥ B B h

Electric power consumption during cutting.

A D 5 AR ERAHEBREN
2 Cﬁ'{ﬁ% g # ﬁrlljufbe@ O%Z dEIJ th 0? cut ,r;,, maximum width of | maximum electric
condition? measurements p (mm) machined surface |power consumption
(cm) (kw)
1 26 15,0~28,0 7.5~11.5 7.4~12,8
2 26 15,.0~27.5 7.0~12,5 7.3~13.6
3 26 17.5~27,5 7,.0~10,5 7.4~14,1
4 26 12,5~25.0 7.5~11,5 6.5~12.2
5 26 17.5~27.5 7.0~11,3 7.5~14,2
6 22 20,0~30.0 7.0~11.0 7.7~14,0

1) : Fig. 26 D& S4B refer to the number in Fig. 26.
2) : d={(GE[3%% butt end diameter) — (B R DO AFE nominal width of product)}/2.

Table 9. 8l 5 O T BB

Machining accuracy of products.

oAl & RENE OB 5 7=
cutting number of maximum difference?
condition? products measured (mm)
1 12 0.05~0.35 (0.22)
2 12 0.10~0.40 (0.23)
3 13 0.10~0, 45 (0.29)
4 13 0,05~0, 45 (0,26)
5 13 0 ~0.65 (0.24)
6 11 0.15~0.55 (0.34)

1) : Fig. 26 OF S4B M refer to the number in Fig. 26.
2)  BE AN 3AMEIE D 3EKTHEE maximum difference between dimensional
values measured at three points per product.

( ) :FHMH mean values,

SN HELDOTHEEAZRTZ L, MR- L5ic, KBOTHE—2—DFBR 15kwBETT
HEEZ LIS (Fig. 23, 24 B,

7.2.4. HEOTHIEE

Table 9 ICFT LSic, HWRAOBATEZEIZO0~0.65mm OHFET, COBREOTHETHNITER
FRIBEREWEELON S,

RERFETE, EROTAL, AF1 70RBRE -2 fT->TREN, LEB-TEFA 7ERL
WREDF 4 7ERY 2T LBEAIZE, UHEORESEEL, T THEEBEDS Table 9 IKRITHELD
BB TR INS,

7.2.5. F v 7ORE

AR BNTHEINEGTF v 7OIRBARLIOM Table 10 Th 3, F v 7OEALITI B/A TR
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Table 10. F v 7 g 2
Chip yield.
wooB Al W % . o
before cutting after cutting F o7l ¥ v 7O
o Dk
3 E stacked _B_
BT e [ BIEOTE s | e | SR | R
work material volume work material volume | converted into| produced chip
(cm) (cm®) (cm) (cm8) | chip A (cm3) B (cm?®)
il FE| 9.1X9.0X201| 16461.9| 6.1X6.2X201| 7601.8 8860.1
measure- }1 1231, 9 33843. 8 3.01
ment 1 7.0X7,0X201] 9849.0 6.0X6,2X201| 7477.2f 2371,8
il E
measure- | 9.1 X9,.0X200 16380.0| 6.2X6,.2X200] 7688,0 8692.0 27075,0 3.11
ment 2
S5h, HSELTIEMNI30, ME2TINI1ELE, Ll TREELE3ET 5L, 1md OFEARMNT

NTF o TR -BHE, BRETImP OF » 7B o3 Licisz, WEROF10cm, TR
ld4em, , BRX2mOFEANS 7.0X7.0cm BELET S L5, FEADFHE12cm 2HNTEAD
MEEZRDB & 0.0288m? 15D, —HAMOMEEZ 0.0098m8 L1725, Lichs-» THIHI XN 7850k
BI30.019m? 2100, F o OB 0.057m® L5, BETImE OF » 7AEETZICH, BUA
X XDOFEANH 7.5 RBLEILIZ -TL 5,

7.2.6. fF ¥ f& E

2m 2 EMGEE 32.3m/min TIT L, 2EQUAITAEMEEET 2154, BEEERICK 3 & 1
IZH#9 60 ROMBEMBTHETH - 7o COMBRKE—BO V1 YAERICEITLEZNIC ZIENHT 250
T, FERRICETIMERIILAERNEEZEZI LN S,

& E]

INERDOBERMLT RO EBE LTRIEINAT vot— » F o V2 EERT 200 LI
GRSV E - & SEELENNEER, THSEORARBAOCHL, FIHALCRET IHEEIN
OMEIFHDOHRETHZ VS 8ALS, 71 7BLUEEOWRET, AFERBRHMELEL LY
BERNIBERRIC OO TRE Lic, BONAERRIROEEDTH 2,

1) N-E@H (F0H55°, Fkfaee, iff3e) LA-BESORAKED, IZHEDV (W
BIZNMESHRBRONDI R I »7c, COBRMS - LBHFTE 20, Ky, K +4 7ik32
HORdi A 1.5mm, Ky Ko’ 74 7iCBF 280 deA52.5mm, K;, K HEDOHEE 1, 2515~
2.0mm, ZLTK; K BGOBRBE LMEIMmOLEXTH -7, WERLOFHITNINFIHEICE
FAEEDHROEDS BZT, B3 K, K BEUKy, Ky 74 70B RO 20hid +4&Ebh
5o

INSOBERET TR, RETIHEHEBNOMT0% 2Z2DEEXH0.5mm DITFiCLY, »EH/pR
BHEENCIHZ SN, CORBEOHFERNTHNE, /MEABROFERLHETH LRI B MO
BEELTIRE - 72 M,



— 78 — HWEHBEWRRE #3465

2) BIRO-JHMEZEIZO0~0.65mm DFERICE D, FEMEMERDL, ISKhTHELS X5 s
BAHEETS 5,

) FolORIBIFIMIVDOREDEATADZCELIDEERICRETCEX S, —HFEIREZEF1 7D
O RICE - THRED, WA dy, dg KB LTRERINABA (AF) OXRMEEHEIE TS 5 HiCH
ETNETHY, RASEICHEEELRITIN A, GIKAL TR ABEEAHIKRELTH L,

D Filo—voxhe—2-DOFEBR I5kw BETHSTHD, ¢ hid—KOV4 VvAERD = —
F—DEBLEREALTH S,

5) 30m/min DI LOEMFEEIRBNTS, FEEZNMFISERED Sh, ERMEEMEET4HE
AETE B,

6) 2mFAEIAMEE 32.3m/min TMLL, 2EOUNTHMEZLET 225G, 1HIIICHK 60 A0
WMEMRTIEET, fEEERICE L THRICHERIL,

PL, FRROFEREDNE, HHELCRET 2XBEINOMRSTEETOCHRE LTa7, £
DR, F4 7OWIR, BEOBR, ELBEE, HIVRLEOKENFETHIUI, FRITNHMHILY
MEINZ T EBHSHICRD, BRECUNEHEET 2HASHEONL XD -7, THiRE-T,
AWOERICE > TREBEELL > TORERIFNMEMIIRRTE L EEI N L, 4k, F47
OHEREICODNTRI L, BELFA 7&EzHOLILT A ECELD, SORFRONERG L
Zetk b 5, ERERMCS L TR, BRHLHA THBOFELF 17 « vy T4 VIO
LA FEARETLEEHIC, FvTOREFERECODVTRE LTV R NER SRNT
b5,

51 B X m
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The Suppression Technique of Torn Grain on Chipper Canter
for Small Diameter Log Processing

Katsutoshi Fujiwara®

Summary

In general, the small diameter log like the thinning log has many defects such as knots,
crooks, twists, and the like, and its quality is poor. Therefore it is difficult to produce high
quality sawn timber and the total value of such timber is low. During the sawmilling
process of such defective logs, it is necessary to spend a great deal of effort on reducing
the production costs by promoting the sawing efficiency and on improving the product’s
quality.

In order to accommodate this requirement, the twin circular saw machine, the twin
band saw machine, the double band saw machine, etc. were developed and put to practical
use. The sawing efficiency of these machines is high because both sides of log are sawn at
the same time and twice the usual amount of product can be produced. However the slabs
obtained can not be converted into chip, flake, small size board, wood wool, etc. without using
other machines. Conseqently in spite of the reduction in production costs of the main product.
the total production costs can not be effectively reduced because of the additional produc-
tion costs of by-products during the subsequent machining stages. Based on this considera-
tion, a chipper canter for small diameter log processing, on which both the squared timber
as the main product and the chip as the by-product are produced at the same time using
two rotary cones with 16 knives, was made by Chugoku Kikai Seisakusho Co., Ltd.

It has been clarified by studies carried out hitherto that the most important technical
subject to which this machine can be put to practical use is the development of a technique
to improve the machined surface quality, especially to suppress the appearance of torn grain
around knots. In the present study, the focus was placed on this subject, and the suppression
technique of torn grain was developed while improving the shape of the cutter knife or
cap iron. The material used was SUGI (Cryptomeria japonica D. Don). The results obtained
are summarized as follows.

1) An almost satisfactory result can be obtained by using the N-type square-built knife
(rake angle of 55°, sharpness angle of 32°, and clearance angle of 3°) and A-type cap iron.
The greatest effect can be obtained under the conditions that the depth of cut d; at Kj
and K’ knives is 1.5 mm, the depth of cut dy at Kg and Ky’ knives is 2.5 mm, the receding
amount 1; at K; and Ky’ cap irons is 1.5~2,0mm, and the receding amount 13 at Kg and
Ky’ cap irons is 3.0mm (Fig. 26). Under these reasonable conditions the appearance rate
of torn grain with the maximum depth less than or equal to 0.50 mm was about 70 percent.
There are no problems regarding the machined surface quality when products keeping
within the bounds of this depth of torn grain are used for building timber such as

roof beam rafters, studs, floor joists, sleepers et cetera which are not exposed in the
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room interiors.

Considering the multiplicative suppression effect of cap irons on the appearance of torn
grain, it also seems that there is no need to install cap irons on Kj; Kj/, K, and K/
knives.

2) The difference in dimensions of squared timber produced is in the range of 0 to 0.65
mm, and there is no problem concerning the practical use of product.

3) The chip length can be freely set by changing the feed per knife. The chip thickness
depends on the depth of cut of each knife. The depth of cut d; and d; should be set to
the values by which the machined surface quality required are guaranteed, however the
depth of cut dg and d, can be freely set to a certain extent because it seems that the
values of dz and d4 have no effect on the machined surface quality of squared timber.

4) A 15kw capacity motor is quite enough to act as the main motor of a rotary cone. This
value is equivalent to the capacity of a main motor in practical twin circular saw
machines.

5) The suppression effect in appearance of torn grain is guaranteed under a practical feed
speed more than 30 m/min.

6) When small diameter logs with the length of 2m are processed under the conditions at
a feed speed of 32.3m/min and at two round cutting operations a log about 60 logs per
hour can be converted into squared timber, so there is no problem concerning work
efficiency.

As mentioned above, a nearly satisfactory suppression effect in the appearance of torn
grain could be obtained by using reasonable knives, cap irons, and machining conditions.
The machined surface quality of squared timber was greatly improved. As a result the
chipper canter can be put to good practical use. However in order to produce squared
timber with a higher quality machined surface, further investigations should be carried
out,

Other areas requiring further study concerning the practical use of this machine are
the effective sharpening method of knife, the method for accurate knife setting and the
gathering method of the produced chip. Advanced techndogy is not required to solve these

problems.



