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Nobuyuki Kinosuita : Studies on Manufacturing of Thick Slices I

—Relation of slicing conditions and qualities of slices—
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LN (2) YIDIABBEEIARELTHC LK, BEwD, Mo, UHENOEIEIHA
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Z QTR & TRk, C.C. Perers SAVNIQEREEIC K D, ERTEICE D 2 WHI&EED
SHRFE S 2V & OBEAERD B 120D DR FEREIT > T 5B, DFD, HEEOE
WEEICE LIE T/ —DJLIROZED, UIHREDFER, SIBAFEICHET 2 kL 07 ) v 5 OEF
MOEEW, 7Y o FITHIMANA OB, NOHEOBESSIC OV TREEZITY, #i5%
BHLTOS,

Linl, INSOWETRYELONTO LW, WM oTEb/NE L, EAMES KEEOKE
OMRICIRE L7/ NIOEBEBICL 2EBRTH D, ERNSHRETOE S SRUMGEICKLT, clso
ERERRI—IBOBERRNCIZNED, 20T EHATE 20 EHIDREMTH 5

LOEIBCEND, KFETIE, 4 72 15° DAHEHMCER R THYEEEES) S ¥ 2 e
MAANZCEFAMRBIGEN 2 7 4 ¥ —%3%5, BUEL, WIS LHRICE S TED SR %=
T, DERFBICE X I TONEEORE, H20EABROBRERINCIT 3MBEASIC O N TR L
7o

FEBANAE LTI, BAREMEN (W<y, v/F, 23), BN (Vo P25 vF) O4iEL
FWRICLT, 2&WBEICBXTT (D 7)) v FICHT2BBEEOZE, (2) VD ASEIORE,
(3) HIKFEL JUERES RO OFE, (4 N—ORROZBEDRI AT 7o Bk, DSWREIK
BLETHYD ZA574 FREBIUHIPC /AT E27Y v 7O ROMFTHEOERBICHOVWT, T T
POTHSE LTS, R, RBLEOZEED OV THHERATH S, ThCD0TIRZDH%RE
IMUTIT - 2 EBERLED T, ZRTHMNTE <,

Wk, AMELLOELDDZICHD, Itk EAMTE, A ERIRE, TEARAMLIERE
B UDIHTHHBOZREON 2 KB HERCE 5 7o WP ORHBOBERLE T, T, RPIETHER LKL
AT A Y —IL, BRI [ 7 <Y ORHEROBRIICE T 2R KBl LTEALKLSDT, 20

/NI TRIEEM TR ER S MIHREOIETT - /e MEREBICH L TREOELEE LT T,

2. ® B &

2.1 254 —DHE

Fig. 1 WAEBRICBOTER LA 74 ¥~ DR OEELRT . 274 5 — ZEHRUEIAIICERE,
FUEL7cH DT, WD ALEIITREA 26 mm FTHREAERTH S, F/, IYlE Fig. 2 1WORTE
Bizkv, ~472/A15° OMETIYOEIHFANC 0~500 mm OEEOR S THEEES2THhE 5 C
EMTE B, IPB LU —Z2BAT 7B 3ER 1, 100 mm (R 800 mm) D7 7 v 7 k4 —iC
s N Ty FICK D KEHEICHRBI &N, ZOWERA Fon—71d800mm Thd, MOMTATHER
7Y 9 FOBEAERIZH00mm T, FOWYATIE Fig. 3 IRTERO 10 F +» v 7i1cX D, Fig.
TR HETT /e Fv v /7OESZ0mMm, 2FH 1AKOT Y v FICH LT 30mm FEEDD &
BLBELET b, 0k, 7Y v FOEENHOES, 7Y v FORDAIEHEIICL, WHKDOT Y »F
OEWABLIRBTHIC, Fov/ LACEIZH 0 mMmM 2 OPADEIEZRELENDL I ITHE -
TNBEH, AEBRTREAELT, 2hADERE 30mm & Li,

750 kA — @ EERIE 10~30 rpm OFIFATAET, W 11 kW OEEBAHE— & —IT X DR
ﬁénao%@m@zmﬁﬁ%&bf,mgm&7m¥gi@zzm& 7Y v FEAT BEOFMEM 1.5
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510 —sp——— 1550

AT7DATAF
Mechanism of knife slide.

Fig. 1 A7 A4 % — OIS kS
Simplified view of slicer.

@ +4 7 knife, @ F4 741X knife support,
® ,v— bar, @ s5—{fiz bar support, ® F 4
7, S—DFHEH slide bed of knife and bar,

® +17DR T4 Fh slide bed of knife, @ /¥
—OfriEPEia L adjustment screw of bar posi-

tion, Y DAHBEXDORE setting of depth
of cut, ® ~v b} a7 belt conveyer, @ FE
TE% main motor (11kw), @ HMEARY T oil
pump (3.7kw, 22kw), @ a9 FF rod, @ 7 7
v sk 4 —)v crank wheel

3760 e

i Fig. 3 F+ v 7 O
Shape of chuck.

adjus’tmem‘
screw of knife
(mm) position X

Fig.4 + 4 7 ® & v b
Setting of knife.
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Fig. 5 /—ZX~—DJIR
Shape of nose-bar.

suppor t
7
[y 18 Y 1i A
— b bar t_ bar bar N
20 20 20 20
e 370 _;}r 370 d 370 ——
(=]
o)
(mm) .
Fig. 6 w—7—/~—DjIR
e 70 ——d] Shape of roller-bar (free-rolling).

kW, 54 v 7 OFEEIF 0. 75 kW 2535 3,

HY DR S ZHEA 1,600 mm, N—JERTET, PIROBL L —OB DI NHETH 5, Fig. 4
KRYOB DA THOREE, & eRERICENT 2 BEO N—%2 0120, 20RRE XU E4% Fig.
5 (/—2s,=), Fig. 6 (0 —F —~/N—) [TRT,

BB, N4 TRAMITI—FETH 5,

2.2 HEEHELICT Yy FO/ER

HEMEE LT, 777V, /%, ZF, Vy FXSYFOLARBERAK, BELUEERE, #5
=V 10K, /%, AFELAE, vy FATVFIRTEERDRE, IHIE, E#HIELoMEA Table 1
RS T2y, £/%, AFDOFEAERNIM, Ly FASYFRNAM T, SHEOLE (4)
B, #1777 0.51 (0.47~0.56), &/ F0.42 (0.37~0.53), 2+ 0.39 (0.85~0.45), Ly Kt 7
F 0.42 (0.39~0.45) TH 3,

7Ny FOERIE, #I=Y, £/ F, AFEDONTHE Fig. 7 [CRTARD FET, Ly FX 5V F

{litch
A

e

/’[‘/"A‘\ T

)i

+

b7 -7
fem)  Fig. 7 7Y v FOEHR
(ho=Y, &/F, 2FX)

§

chuck )
Preparation of flitch
L4/ &N (Kaﬁamatsu, Hinoki, Hiteh
- Sugi). Fig. 8 79 v FOFH
_ flitch (Vv FA5VF)
slicing Preparation of flitch
(Red-meranti).
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Table 1. gk &R H kK © F oA %, L #IE 4 % &

Diameter, width of sapwood and annual ring width of Iogs tested

Di R et fﬁlé Wi dﬂh ?I " d W
: = I lameter o t a . "
R FIARES A i I O
Species Log number| 53 7% ol Jc | ] Annual ring width
Butt end ’liovp end | Butt end | Top end (mm)
Karamatsu 1 29 22 2.7 2.3 1.8 (0.3~5.7)
2 24 20 1.7 1.6 1,9 (0.2~6.4)
3 23 17 0.9 1,1 1.8 (0.2~5.3)
4 20 18 1.8 1.8 1.9 (0.1~7.6)
5 24 19 1.5 1.5 2.1 (0,2~7.2)
6 20 19 2.0 2.1 2.2 (0.1~4.8)
7 20 18 2.1 2.0 2.1 (0.1~4.8)
8 25 18 1.9 1.4 2.0 (0.1~5.3)
9 20 18 1.6 1.8 1.7 (0.2~5.8)
10 20 19 1.7 1.6 1.9 (0.2~4.6)
Average 23 | 19 1.8 1.7 1.9
Hinoki 1 26 22 2.2 2.6 3.2 (0.7~ 9.5)
2 38 23 3.0 4.6 3.8 (0.3~15.5)
3 26 22 2.2 2.5 2.5 (0.5~ 5.6)
4 34 23 20 | 50 3.8 (0.8~~10.6)
5 29 21 3.0 | 5.3 2.1 (0.2~ 5.8)
S 1 SR
Average 31 22 2.5 4.0 3.1
‘ | ‘
Sugi 1 25 22 2.6 | 3.0 | 2.3 (0.1~6.8)
2 30 24 3.0 3.1 2.2 (0.1~9.7)
3 26 22 3.8 3.7 2.3 (0.3~-6.8)
4 26 22 4,4 4,9 3.6 (1.4~6.5)
5 26 24 3.3 3.7 1.9 (0.2~5.8)
Average 27 23 3.4 3.7 2.5
i | i i
Red-meranti | ‘ 87 82 — ] - I -

oW TiE Fig. 8 IKRTABY FEic kD, WMERTIT-7co 7V v FOIHERE, @S9 5em, 158K
7cm, REH 45 cm THIHITIAIE AR S KEMOFHE L, ZOHFHOWHNEL AETT - TS
Vo BH, 1ARD7 Y v FICBNT, EOMEICKD, LIHIHHEFEROHEIRENST 2 C DR
DOTHAERBBRIEZMA TR, 72, A—E&ATOUINC1ADT Y v FE25T, ThhoiHon
540 SOV THREOWEETL, FMERD D C &IC LD HEE LS 10 BEDHIEE B
U7,

2.3 40 Hl % %

ABICBNTHERT 2 AR, Fig. 9 XU Fig. 10 I Licas» 72,

HOKEHmED (), |EBHED (V) 3,

r\
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rolerbar

nose-bar

Fig. 9 4 7 & ~—0DEK
Relation between knife and bar.

295 5

Fig. 10 +4 7BXU»— & 7Y » FOBE
Relation between knife, bar and flitch.

d WHAHBES  depth of cut, @, @ ® DOIWEIBENS
t DEFE X thickness of slice, position of thickness measurement,
a v oHl A cutting angle, I IYozr54 FEX
B % bt clearance angle, amplitude of knife oscilation,
v HIOEERE  vertical distance from s AMBION—DZ Pn—2
knife edge to bar top, stroke of knife and bar,
h FIIKFEERE  horizontal distance from 7 NAT A
knife edge to bar top, bias angle,
o Xl E opening of bar, ¢ AMTHTE7 ) v FOBDNIT A
ab D XMREBIE bar side of slice, angle of flitch for knife.
cd D &R knife side of slice.
Table 2. ¥ W & {F
Slicing conditions
) ) . Eﬂ/}(y{zjjAla] ‘Z‘]‘D TEE 1 ) HhE D . .
£ B O# m (ED B &L %) | c—opk | BEREEY gp 0«
° [ . g
Experi- Horizontal Vertical cemperatare Depth of cut
ment Species opening opening Bar type %”C) ) (mm)
of bar ofpar | | MY -

Exp. 10 Karamatsu 50 15 Nose-bar 60, 75, 90 13, 16
Hinoki ” 7 ” 75, 90 7
Red-meranti ” ” ” ” 16

Exp. 29 Karamatsu 50 15 Nose-bar 90 5, 10, 13, 16, 19
Hinoki ” ” ” ” ”

Sugi ” ” ! ” 75 10, 13, 16, 19
Red-meranti ” o 3 ” ” 5, 10, 13, 16, 19
PR Nose-bar

Exp, gv | Karamatsu | 0,30,50,70 [ 0,5,10, 15 | RoNE R 90 13, 16
Hinoki 7" 1 ” ” ” ”

Sugi # ‘ ” Roller-bar § 75 ”
. Nose-bar,
Red-meranti ” , " Roller-bar { ” ”w
1) DOESEHEICKTAEMEIOEE Effect of heating temperature on qualities of slice.
2) YAABEXIDEE Eifect of depth of cut.
3) HNILKLEDF® Effect of bar opening.

4

bR 24 K51 Flitches were heated in water for 24 hrs. before slicing.



254 I & B D S IEICET 20K G5 LHD CATF) — 23—

H:—d;” X100 (%)

1% _ifdlwx 100 (%)

TEb Uk,

FEIEEL, RO 3HEH, 2%, DERHUKKT S

£ 1L EhREORE

KR 2  U0ABRSORE

KB 3. NIUKEB KRB D OFE (N —TEROEE
Thbo

LHER 1 ~FER 3 I BT 2 UMK, ~A72M () 15° 75 v kA —nu O [[HERE 20

rpm, 344 16°30°, s (B) 30°, WA (e) 17°00,, HPDO AT 4 FEX (1) 230 mm, 783,
HP3 7 7 v 7 kA~ 1AERCDE 230 mm OIRIET LA T A F 35, AHPIT27 0 v FOR
DETME () 10° ThH b, HEOIIRE LT, Ha IR 2352 54, Fliic N~ il 5

LI X DMOWHIZHEICIE 2 L5250, SRR T 217, coXHRc &5, U
HIFIC 7 ) FIRAEMT 2 %/N& L, TEZRET 7 » FOERALL L0 X D ICHERIBE
H&E Lo

1 ~FE 3 10T Y54 Table 2 KR,

2.4 DEREEDEE

DERMEELT, (D 2&HOESB LT 20X, (2) 2SHERNE XUEMICE T 2 UEho
HEE, (3) D&WEMBLIUTIICET 21D 0 &, (4 2EWOIET ORE, (6) i, (6) alh
OB IOV THIE L,

L 2sWESOLEH

TS nc2Eic >0, Fig. 10 TR UAALE T, K 1/20 mm O 4 ) /8= — I LD JEL&
ZRIE Lo DEMNONBOMBICLZEIOEHEL L b, FioSHE O, @, - , ®1
B AEIOMERS, H—2GTUHINDEHICDONT, il & ICEEES K OB S AR
too Fio, WHIRHEALL SO, DERESBIUESD LA

(H—ZHFTUH S N2 ERIX 6) 1K20T, B XU DR LKz,

@ wWmHn

\

DD TdIC, D ENRIEE OAJIEM

DEHEEK UMD R 2 VT v RERT ST EICED, Wk, v ERBSE, 4 V7
EAEORRIBAEF v 7Y —THW L, ROWAE 6 fSICIER LT, R LTH2UHIEhOREE L U%
OMRBAME Ui, IHEho&RRE, Hholszo
SROBEITHRL, HAETRLUI, F7, WHIENO
ML, ROEICBOWTES lem Y icdE LT
5 UIHEIN O ABTIR Ui,

@ maH o

>
X40 or X100

it o SFHC R D, EHR e D K - Bilio e 5o ]
M, Figo 11 2 789 X9, 1 HOIER Fig. 11 & 5 IOl

50 mm 2 B A MO K SO (hy, he, hg) 123 4 Roughness measurement of cut surface.
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A LD, FEEERD I, BIEERIZEA
EUTA0fEE Uichs, TEHBIERIC BIFSE
AT 100 IR UCRIE Uiz BIEH
&, DEWOEHH GRER MICEA )
&L, DEWOBEFIIBICOVTHIEEFT
o1 Wk, WS OHMEETRIRICD SRHEH
, , ‘ BOBS I oW TORER BT, RRTHE
Fig. 12 2% ROEXR T OREE LT, -5&b20DSWOEENSHEDR

Typical lack of slice in width. BT LT B & BB 554 2 R ATl
Ufco BIER, H—&MTUHl S SRICD0T 6 ~12 [T - 72,0

@’ x U

F—&HToUIcH LT, 70 v F 1 A2 ThS, Z0UNCEBLTOOEELNEARRE, ¥
RO ERP2E > THHOZBNTOE - e D S IREWY I BRAEET DT, 5l L WElET - 720
COXIBUHZITD CLICLD, UMD EWABRICH DL SR INTHATL2E D, $5
WRNOEFIGRGIB L, wEOWHIT Fig. 12 1R X1, EBO—HdH 2 WIdEHEeBRICh DY)
WrS IR D EWMBET BHADDS 5,

D EBLEICE T 2 BUEHHRD 5 VIS T D ELEA T 5 DS ROE/R G OBE L MlISkEE O
B RET 5201, RBROGORE (Lp) BLUBARITHRODEHO BEE (Ly) 2RO LS
I LTk o

RONEDERIMTDICONT, 20RE Wem) 2555 L, @RRYDE UEWIEAD FEE
5, RUDBDERELID 1S UNIZBONTOABAD TMEE 4, 2/5 DEI O - T 2EAD
FEEE 3, ATHEBLFETO2EWOBRIOBELZTFML, RIBOSROEIFNLBIC b -T
WAHGADTMEE 0 L Lice 0T, DEHOBRIORE (Lp) 13, H—&@TUHShize>s
PICDNT, ZOFMBEEFET 5 2 LKL DRD 1,

1%, BROEDOEUTHINDEROEBEE (Ly) 1, R—&ATYE N > oy 508
KRG DHEL TN D ERBOITE Uiz,

& & i

DEWDIRSGHIC B Y 5B HOREERYD
579iC, Fig. 13 1TRT KD, A/ 60
mm QRIETick Y 5 B0 Bk, RE
1100 mm D F 4 7 s — O THEE Uiz, H
ERIKMDODEFIDVT, 20hREE X
Uilsdh 5 ¥ 10em @ (f1Blc 20T 3 &7
v, SEEEERD 7,

6 B L n

DEWD 3 W ERICHEM Y, B 118

Fig. 13 B th @ # &
Measurement of curl. DEBREPOLOEIZHJE LI,
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3. ERBERPICEE

3.1 BHREEEILBOOEREE

O 2ERETDLEY

Table 3 127 Y v FICHT 2RMRELERL T WH Uo  SHIE & © Fifiis J OB 2 AR
To H T TVIIDNTIZ, EBEEA 60°C, 75°C, 90°C @ 3 BpIcZ{bswids, v/ F, Ly FA T
YFOBE, HEHOBGRbLED, 75°C, 90°C 0 2 BRHIC ULhELIETHEN, T, Ly FX 5 Y
FIDNTIE, WOAHES D 16 mm ORI ER LTINS,

N1 7=y OUDALES 1I3mm T NT, RBEEMEOES, DEWESIZH B HEMEZRT .
Flo, RIIRL TRV, RUEMNRY 7 <Y o 0ALES 10mm OBEACHED NG, Lk
L, WINOHAICENTS, DEREIIE 60°C OBIMBRETHIE DEE 2HEMA 51, 75°C, 90
CleBTLHEEBIIRELLB, E/F, Yy A5 VYFIDNTIE, BRELSED 75°C, 90°C 0 2 %
HTho, BRELSEHREIXOBRICOVT, B 50 LERRESNLVD, v/ F0WHRAL
WS 16mm ZENT, LiEh 7=y EREBEBLEANAONS, LrL, HIDALKEX 1I6mm T,
NZ=YBLO VY FAT Y FOURIET - s, RRE M@0 E 2EREINECH b T
%o Table 3 IR UIckRE, NODOBEFARY (V) % 155 KHFEL, PROKRSITEORMETY
BILboThy, ROV ED0&WES EOBRRICOBMT L, V 2k&{Eb0&itk, D&
WESREBLT2HAAERT. hI vV BRO Ly FA5 v FERODALES I6mm [CEOTHE Lk
B4, WHAHES 13mm B30 Ee / +OWHICHE LT, 2&3HEIICELIET V OE8R, B
LEWICRESHEDONT VD, CDEIBTEDPE, DEREIICHTIERREOESICIKLT, N

Table 3. 7Y o FICd 2EMEEE D EPESR

Heating temperature for ﬂltCh and thickness of slice

, s e e g K OE X

& . b g - s Gl JE D F &%{ /) = T IS
i) biiil ULAAERE b E Number of Thickness of slice (mm)

. Depth of cut | Temperature slice ;

Species (mm) C) measured Ave. § S. D.

Karamatsu | 13 60 6 12,74 0.38

75 7 12,95 0,34

90 7 13.10 0. 45

16 . 60 6 15,52 0. 39

75 6 15,52 0.77

90 5 3 15. 21 0.67

S — — ! GGV U

Hinoki 13 75 7 12,89 ! 0. 61

90 ;‘ 5 ‘ 12.83 0. 41

16 75 6 ; 15. 69 0.63

90 | 5 15. 90 0.38

i
Red-meranti 16 75 6 16,02 0. 43
90 ‘ 6 15. 74 | 0.36

1D 1HODEHIDOTEIE 6 AH0E Lo
Thickness was measured at six points for a slice,



— 26 — MBS e 2955

OBEF AR OFBBRED, COBE, TOFESEBI/NEVFICEEBRBEICLD DERESRE
RELSENET, BEHAKD OFBNREOKICERRESEN S, DERES XS 510 228
ZRTHDEDEA LN,

A& T E N> ESRHOBE L DES %, R Table 3 [RLcBEkFEETAZE, ATV
O DAAGRES 13mm, 16 mm OFE, BEMRESE LA LN ST, EXOFHSKELB5H
BBHLN5, LirL, £/%, LYy FAFVYFTRERREZEN2EHIZITHY, EXOEHICE
FRETEBBEOEELIZ - ED LZ,

DERDESBIVEIL SO DERANOMEIC K S #HEE, UIDAARS 16mm OBEAIC 2T
Table 4 [KRT . ESORELEME L HYOEKIE Fig. 10 IRLTW A, HHET Y » FEOHE (¢)
Z10°IESTHHILTWADT, 9 @ »otlHlAbnBsh, O TERTIT 5.

#17 <Y % 60°C TEBLTUH LAROREIL LI, Dl o MBickd K&BEE L ONEN
2, UEIRTHIOMBETH S @, ® T, MMOMEBICHELTOOREBE NS SND, 75°C, 90°C T
B AT - B&IE, DERNOMBICLZ2EIL OOMERPRVBEEICS SbNTVE, T18
Hh, DEFEDWHEICEDNTUHIIKRT 5D, @ ®DAE, FiCOIKBNTEST LMIEFICK
<, UHHBEROMETHZ @ BLTQRBNTLIEDEL RT3,

E/F, Ly FAZYFIRONTS, H7=vVERREERNGONLD, DILBY HEIISHM
OAUBICETALDRELHODONTOEDNE, HI7=VIALNE LI RWAREBEILLOMEITE
B O,

@ v En

Table 5 ICEBREAE SISO UHENOUERRERT, 77 <Y Tk, FWBE%L 60°C,
75°C, 90°C @3 BtHE, /%, Lw KX 5 VFTE, 75°C, 90°C D 2 BRIICEL ST S,
FEIBHIEE &, 60°C BB WNIE TC THEMR LIHATS, DEREMCIELTO A WHENORS
, DEWEE®D20~30% R DENMEZRLTED, BHEBELE 0C ETHEDTS, hllEw
HEINOBES, H50EEHNOREARZRBICHD S 2 CLBHR/RTERV, kI, > SRFMIIK
FET BEHBNDORSE, HIVRENORERLEFDO I LT/ LTS, BMRELZEDTHE
DERITAH SN,

EositIHlics ) 2 WHEh S BBRELE ORIV TE, BILSNTO2HEREL, 4EOE
BT ONIEROFE AW R BIREITE R, L L, N=¥r—~RAXAES 1 mm BEOERIR
WEITRE, THENORESEZHD I €20, BRBRELEDL LR, PRORSBHRERESLKS
TTEMMONTN B, KL TE SNIHER—UHENOES TN U TEBREOE BTN —0D
FHRELUT, O 4EERET -3 MEOHE, BHRENMRERICBOTD, Fa4E7T 5 UHENORE
SERES, AMEEOEEND OHbIT W, (2) 2EROEIBEL L -G, 2EREHICENT
THENREORA L2 3EROESRELRBD, BRRELEDLLKIDBLNIMOBEETO
ERRKOEEBLHR T 2ENBT NG, (1) KON TH, ERETOEBLIELTT - 284, EOW
HENDA SN 2 EARY, BRRESRGD & OWERBICERE L ERETOBRERS 5, (2) KD
T, BREEL—EICL, Y0ALBEIEE/LEEES (B, DERESICHT 2 UHIENO
BIOHRE LB VDS, UHENOEIZULAZRIOBRICE S TLORBICES L EEIBA L1

3
(=S
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Table 4. 77U w FICHd 2BHEEEDESWRAOMNBEC EOBEIBIUESES
Heating temperature for flitch and thickness and thickness variation
at various positions for a slice
[ . .
23 DX OB &Y Thickness of slices (mm)
JE e - T —
it E ala B X W E A B2 Position of thickness measurement
. Tem- ]
Species per- @ @ ® @ ® ! ®
ature - — .
C) £ 8.Db®» £ |SD| £ |SD| £ |SD | % s.D. %  S.D
Karamatsa | 60 | 15:37 0.3515.78 0.32 15.30 0. 71 15.65 0.81 15,59 0,75 15.57 0.29
75 | 15.03 1.82 15.811 0.95 15.70| 0.81 15 47 0.43 15.48 0.94 15.63 0.49
90 14,97) 1.21 15.36? 0.28 15.06| 1.33 15,41 O.ZO} 15,360 1.45 15,26] 0,47
. . | T 7
Hinoki |75 16,08/ 1,39 15.85 0.73] 15.63 0.59 15.65 > 0. 43“ 15, 581 0.38
90 15.98 0.76) 15,97 0.53] 15.75 0.44| 15,85 0.76, 15, 90} 0. 26
Red-meranti| 75 | 16.00 0.80 16,17 0.26 16.34 0.52 16,00 0.23 15.82 0.18 15.95/ 0,22
90 | 15, 73" 0.41 15.85 0.23 15.82 0.44 15.66 0.66 15.58 0.72 15.79 0,51
1D WoAHHE *lwmu Depth of cut 16 mm.
2) Fig. 10 &, See Fig. 10.
3) x M, Average. S.D. [EUE{E3%, Standard deviation.
Table 5. 7 ) » 7 ICX9 5 FIEE & BOHIEN
Heating temperature for flitch and cuttmg check
TU # h Cutting check
" . YWABES | o e e i _
s FE b B DX W [ o % o E M
. Depth | _ Knife side of slice | de B
Species of cut Temperature| [, O s D 56 0 Ak gy | LRSS -
Depth of A T T Depth o
(mm) CC) check (% Checks/cm check (%) Check% Cm,.
Karamatsu 13 60 26 1,26 0 0
75 28 1.35 21 0. 38
g0 25 1.03 15 0. 26
16 60 29 2.50 14 0. 22
75 32 1.14 29 0. 44
90 18 1,26 40 0. 23
Hinoki 13 75 29 1.25 31 0.27
90 18 2,09 22 ‘ 0.29
16 75 30 1.58 ; 24 ‘ 0. 36
90 19 1.05 | 9 0.11
e - i L
Red-meranti 16 75 29 2.11 25 ‘ 0.51
90 46 1.16 24 ! 0. 27
|

1) oOEHE

i’JTé ool Ratio of depth of check to thickness of slice.
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%,

TWHENIC 2V TOAsNE, EESHEmICHT 2 EBRERER, 60°CH20RENLTFTS RN
B, AT, b/ FOEA, BREEASITOELLE, HEUNTIRCHCEN, H50VEREHE
BB OTERBEE CIENERILPTL, ChoDCEERALTERSLE, T0~80°C THEIBMLE
BTOMBENH S, Ly FAF VY FOBREICE, WOAARSINS I0mm LIRICEBNTE, RiBLEEZTT
DBRNTHUHTETH S, 10mm P RKREEF v v 7 KT2 7Y v FOWRODFNIICET 27
)y FOENMKEFIKE LD, UHRECZZEESE LS o0, BiBREEITS CLickb 7Y
vy FOMTRSZET S 2089, BICUEERREED L, IriEIcOERBORAES LT, 7
Uy FiCKd 2RIELERER, FROSHBEICLBEERT LM vy F2A 7 VFOBE 60~70°C DRE
SHTEBLEETH NENS 5 LEDND,

3 mdh oS

Table 6 [CHMBIBE 2240 XL TUH Lo, Dk EEiIckT 5 b 5 X OREKE &R
To

# 5wy AEUDALRS 13mm TR LBa, RBEEELSD3CLiCLD, HH oSSBT S
BANA SN D, RRRSERZERIIRLTHREVY, 100mm OEAILSALNSE, LL, HIDASL
B lemm i Lchf, BBREN 60°C cbHid 53, 0.7mm (R, 1L.omm (FHE) &b»
H k&L, ZNLLEOEDS L SOBMEEBEEELEDTHRE LBAELRV, AL L@, REXE
75°C, 90°C @ 2 &E UDZE(LIETHIRNN, Ly FAFVYFTHED LN, b/ FTE 90°CTEBL
WATH CLICLD, ICHD OIRRIFKBIERSAONE, CNhoQRTEN L, WHABLEIHVN
BVBRICE, Ak LS 2BBREOEE LS oMLY, WOALFEESARELLLE, TbS
JRWOABEIICRE LEAIN, BRRECEBIIMESMIT/NESLED, HoHLbNIKLBE6DE
EZoNb,

Table 6. 7Y v FICHT2ERBRESOERDOED 5 &
Heating temperature for flitch and surface roughness

o o WABEE | FBBIERE H & b & Surface roughness (mm)
. Depth Temper- - — — —

Species of cut ature o & K Ok W o & R OE A

(mm) °C) Bar side of slice Knife side of slice

Karamatey | 13 L 0 0.37  (0.30~0.51) 0.28 (0.11~0, 50)

75 0.35 (0. 27~0, 60) 0.51 (0.30~0.74)

90 0.50 (0. 40~0, 64) 0.46 (0.34~0. 64)

16 60 0.73 (0.30~1.25) 0.98 (0.73~1.23)

75 0,82 (0. 45~1.23) 0.74 (0.38~1.13)

90 0.81 (0.50~1.03) 0.85 (0.63~1,35)

Hinoki 16 75 0.65 (0.40~1.13) 1.03 (0.58~1, 45)

90 0.46 (0.29~0.77) 0.63 (0.37~0.87)

Red-meranti 16 75 1.01 (0. 48~1.93) 1,02 (0.,65~1.63)

90 0.86 (0.65~1,03) 0.91 (0.73~1.25)
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@ DEWOERY, ¥, alth

BHEREEZZE S QD SMOIERY, B, AUhiI 20 TORERRES Table 7 1Z7RT,

DERDBRIOBER, 0~5DKETERLTOEY, MEFEOHT BRI E DL, TOHIE
M5 OEER—EHETUH INZDERICEAKTEZELTHENC EERLTN S, COHE, DA
BICRL T ARG OB D EIROBEER (Ly) BBR1ICE S, Fik, Table 7 KR LEBERIK
BFd 5HNTHILVG, BRGORED 0 OE4, R—&ETUHINEDEFICO0T, 20ES
HHDERICHI > TRIELE DTN E T EERL TN A,

IEXG ORE (Lp) BXTESRG D& WOBRE (Ly) ERG LT, HIMREL DS HOBERY
EOBBARE Lcid, v/ 3%k &, MREDD SR BRBEHRELE B BlIco20T
PPRETTLIIICRZT NG, COXIUWHAN B ONAHEBELT, BHRELASDECLICK
D, 79y FOMENET L, ZELLT B3 EICIDUHTERICE/ELEL, FicT7Y) v FOU)
HHE T BT 2 IDOBEIL OMKRELNL L, CORSBEILLORDIC, DEWITMHFICH O
ST T, ALK HLU T3 2 &EWDOMWABKEDUHI TUN SN b, TDC &, Table
4 TR LIS EOEILLOMERRP S ST, MELFAEELIC Lp 52013 Ly »ELT 5
HAER LA T =Y T, DEROTHKRTMICE Y 2 BB O BMER ER TR ONTAE (B BH;
BBRENTND

DERDEMI, HMWEEEZEDECLKD, H 7Y TRETENT 2EMZRTL, v/ F (U
DAAES 13mm), Ly FA T VFOHRRRBLAEEEAONTE D, K, b/ FEUDAHFES
omm THHLcs, 90°C THEBT L LIk, 75°C Il D K& ETT 25

Table 7. 7V v FITHT 2HMRE L > SWOIRKRT, B, RN
Heating temperature for flitch and lack of edge, curl and twist of slice

DLD | seppympy|  LAck of slice edge B noLoh
#Woom | C R DITND
) Depth Temper-| RiJ DEEEE SO MERE .
Species of cut ature (L) (Ly) Curl Twist
Desree Frequency
of %ack of defect-
(mm) | (°C) free slices (mm) (mm)
Karamatsu 13 60 5.0 1.00 0.86 (0.53~1.13) .3 (4~ 8)
75 3.7 0.83 0.79 (0.52~1.07) 7 (4~ 9)
20 4,2 0 1,00 (0.59~1.39) | 11.1 ( 9~12)
16 60 5.0 1.00 0.68 (0.18~0.96) | 7.3 ( 5~10)
75 2.5 0.83 0.88 (0.40~1,31) 5.0 (0~ 9)
90 3.8 0.67 1.00 (0.44~1.48) | 8.1 ( 5~11)
Hinoki 13 75 4,0 0.57 0.74 (0. 41~1.20) 7.0 ( 5~ 9)
90 5.0 1,00 0.71 (0.47~0.87) | 14.7 (13~16)
16 75 3.3 0.17 0.94 (0.72~1.28) 7.0 ( 4~10)
20 4.2 0.20 0.44 (0,28~0.60) | 18,8 (17~22)
Red-meranti | 16 75 4.0 0.67 0.58 (0.45~0.69) | 3.5 ( 2~ 4)
90 3.8 0 0.52 (0.17~0.77) 7.8 (7~ 9)
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PRENTN S, FOKMEE UTOKEFROKD 50%, TEFKD 15% TUHIL TN, HET2E
WREE 90°C kBT, BEFEKD (V) EOSRMOBMOBRERD CEBRERESLDE, £/ F*
ZYOAHRES 13mm TYH LcEA, V ORI ESRHIBHOETRLTLTH 54, 16mm T
V ZHBEINIE 2 EBHERESETL, HBICV 210% »5 5% I 52 &ickb, ZOMICBY 21K
TOBEIEFICRESH LTS, RERICENTIE, HEBRER 75°C it zBo V ikl
EDBBRICOVTHRIET > TOIRVDT, H-&D LA LIIRHATH 528, BIREL 90°C itk &
e/ 20 AAES 16 mm TYH LAcKCE SN e IBHO@E (0.44) BPPETES Lo Bbh
Bo COEHMLEMD, BBRELODEWOEIEDO—RWIREZKZE LT, BEO FFIcX0EHEHE
TEmMT A2 (B7=Y), BEAEEMLLEZL (/% Ly FAFVF) dOEELLNS, O
B, BTV THEHOBMERBL LTHTH S,

DEROQLNICHT 2EHREORELH 5 &, HRASHBICHBE LT, 90°C THBLEAT C
Lk, DEMORUNIZRE K BEHBEMNEG SNl 75°C »h 5 0CIKBEAEDLCEICLERL
NOBWINELET 5L, £/ T EAMWMMBLAREL, 757V, vy FXFVFTREIEZEEEY
EBRLTHRV, vy 27V FOBE, 3HERS > EBEVEEZRLTNS

DEoc &Epd, DERGEICHT 2EBREOHEBC OV TOLARNERIAZIT-TH2 &, HES
EwACEIckD, DEHEMOBIULBIP IO DEHICE T 2UHIKRTHOER S8 kE D
(Bich 7=y DBAIEE), DS IEPPEAL WAAEESH 10mm, 13mm OBEADH
7=Y), BORSTHIRODEROBOLNIEEBEL LT 5, INo0T &Y, BREEELZED S
cEicky, 79 v FOMMEMET L, WHIRICE T 2EESEMLID, B50VEF v v 78T 57
Yy FOBRDMATEICENT, REBROMAIBTEICANRELDIKEEEZEZONS, CORKEELT,
AEBRICBOTF v v 7 OIERIZ Fig. 3 IRTEIBL SCRODDEFHALTOED, COF v v 7
FROBE, H20IRT7Y v FOWHKR TR T 52U TROMASIC DN TARBFTNETH L &%
ZTWhe 158, 7=y, v/ F+%, HOMBENLZVEETEINEOBEEIILT 2E» 5, 70~80°C
ORETOEBRINLETSH LM, Ly FA 7 VFRE O METI, 60~70°C TOMETH BEX 15
mm BEODEWIINITRETH D, NIEEBERIEBH SE, ZO0THOMAERMICKILSE 2%
,,,,, BEES —EZORMMED 5 EBbIL 520,

BE L e &2 SIRGE IS 2 BIBEEOREBLENT 5 LROL HICL b,

(1) »&ERHEOBEILLR, 77 vvoBaEREEEZEL TN T2 LickhR&E<ME0, &
/%, Ly FA7VFTREBESRGE 2EBICULIEIE TR ESHD, 3-20 Licaizo
PO, Fi, ATV TREZRDSCEICED, 1RO ERICBY 2 UHIEBANC T, U8
BTHNCBY 2EIL BN RELNLS

(2) D=WEH, RAICRET2UNEANOESIE, BREEESHDTHET LT,

(3) HhbdXF, WDAAEIN 10mm, 13mm OB4, BENEFRTZCLicX BT B,
16mm TEIEEAEEMIEASNITN,

(4) BBREAZDLZECED, WBHBIRGEL LD ERDBRERIET TS

(5) #o=yDEh, BEAEDD LI DOPBRMIZASEAEHAGA LN LD, 2FEHICH
TREREEZA SN,
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(6) 90°C TEIPME AT C LIk D, RUNOEARAENE, v/ F0EA, HlKAEKER

CNERT,
3.2 YIDRAAFESEEIHIBNDERRE

1) DEWELDEE)

hTwY, BE/F, RFE, Ly Fx I VFARE R WDASES 5mm H» 5 19 mm O icZE X
S TN L7202 2 RE S OEEE B L U FE#E% Table 8 WRd, ##K L, b/ FIC20TH,
HAAES 19mm TOWERBERLTE ST, FAAFICONTE 5 mm QEIHNIZIT - TR,

—~ BN E LT, DERESRBELWDALZFESIDEL L ST, BEh 7 vV A0

HEX 16mm H 5003 19 mm TN Lk, ZOBRRBEFCHLDILTVDS, i, /— R/
ZHEAL, NOJBEAKOAE 15% &, REE-RETUMET-7cc itk 50K EEDN,
U F =N TS, DERES EWDIAREIOERBNSBLIbDEELONS, LREA T~
VOYNAAES 16mm BXT 19mm OB, DEWESEWOALERS LD 5~6% B EEZRL
TWBR, 2N THE, DEREISRYDIAAEID £ 2% ORFICITZO TS, DEHEBOES
DEODEEBHERETH LS, MHICERECWOALEEINELLZCONT, B LRRELE
BHEAMNIE-EDRHONE, CTTT, &/ F+0ES, WOALESIR 16mm T TUHEMLSHTNG

Table 8, 4 A A & & & KB

Depth of cut and thickness of slices

N 7 S & RLE s
i) bl YA & FE X D X RO Thickness of slices (mm)
Species Dep:}r;;f) et Nun;?:;sgfezllces F A%Je. it s /ﬁé ' DLFm =

Karamatsu 5 4 4.98 0.11
10 9 9.78 0. 39

13 7 13.10 0. 45

16 5 15,21 0. 67

19 5 | 17.90 0.91

Hinoki ‘ 5 7 4.89 0.11
10 5 9. 89 0.34

13 5 12,83 0.41

16 5 15.90 i 0,38

Sugi 10 7 9,89 0. 49
13 5 12,68 0. 61

16 6 15,94 0.71

19 4 19,07 f 1.02

1

Red-meranti B 8 5.12 : 0.05
10 9 9.92 | 0,22

13 8 12,92 ‘ 0.38

16 6 16,02 ]‘ 0, 43

z
19 4 19.12 ‘ 0,98

1D 1#HOD>EHICK UES%E 6 AHlE L.
Thickness was measured at six points for a slice.
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Table 9. UIAARIS EDEFHNONEL EOEIBIUVESL S
Depth of cut and thickness and thickness variation
at various positions for a slice

SERES DVLEES L OB e
ﬁé&i@] Average and standard deviation of thickness (mm)
1 5 1§ & EXHEMBY Position of thickness measurement
Species |Depth 1 2 3 4 5 6
O ] B [ *;‘;ii e BF o BE e BE wup) BE
(mm) Ave, 3D Ave, Ave S, f) Ave, SD Ave. S'D. Ave. 3D
Karamatsu 5 4,99, 0.15 4,91 0.11 5,02 0,21 4.99 0.09 4.99 0.19 4.98 0.10
10 9.70, 0.44) 9.74) 0.32 9.73 0.577 9.82 0.38 9.82 0.52 9.82 0.34
13 13.01} 0,52 13.09 0.64 13.05 0,48 13,17 0,55 13.07] 0,54 13,19 0,41
16 14,97} 1,21y 15,36 O, 28} 15,06/ 1.33] 15,41 0,20 15,36/ 1,45 15,26/ 0,47
19 17.91) 1.40] 17,63 1.32‘1 17,68, 0.73/ 17.64] 1,24 18,54 1,53 17.99| 1.09
Red-meranti 5 5,07 0,08 ©5.13 0.04] &. 09} 0. 04} 5,14/ 0.06] 5.14 0.06 5,17 0.05
10 9.90 0.37 10,01 0,18 10.06] 0.14| 10.02 0,05 10.09] 0.12] 10.09] 0.10
13 12.94; 0,34 12,78 0.38 13. OS}i 0.55 12,92 0.46] 12,88 0,60 12,86/ 0,53
16 15.73] 0.41] 15.85 0.23 15.82] 0.44 15,66/ 0.66| 15.58 0.72 15.79| 0.51
19 19.36| 2.37] 19.03] 1.04] 19, lél 0. 18‘E 19. 191 0. 43x 18.73 0.69 19.23] 0,25

1) Fig. 10 8, See Fig. 10.

WA, ZF, Ly Fx 7 VFTUDALESE 16mm s 19mm TELTLEickd, Extrbid
ARICHEMLTON S, ERA—-POASESKBY RSO OEMBICIOMKTZE, Ly FA5 VT
Th-EBBEILLIWNEL, AFOBEPRIVENELRL TV,

DEWNBCLOOEREIOEEEL L UEEFEEE Table 9 12, #5<Y, Ly FAFTVFD2
BHEICOWTRT .

A7 =Y DWYABRRSB19mm OB G, 2KRELVTEIQES ENREL, Hicvy FAT VT
DUWOAAHERE N 5mm DFE, EZOESD2EIWNEIVDT, MBELIZES2EDERE 2D L
0D, ZNPAOBE D ERDOUVHRETHIC BT 2B I O B—NICATREL B oDNTINS
B, £/F, ZFLOVTORMEERBRE L DSRENETIRTEL L0050, £OFRTER
s Uiz,

@ UHHEn

Table 10 T D AAE S EZEMSELEOWHENIC DO TOWMERERERT,

DERBMCRELTH A UHENOEE D> EWESICHT 2 (FENFE) WD ASES DK

&, HRAREICKALT, UOALEIEELSETY, BENERTRE SELLESV, W1D1A
AES 5(10)~19mm OHPFT, H 7=V, b/ FDES 20~30% BEOEINRE, 2F, Ly F4
7 VFDES 30~40% EEFEWVEEZRLTO S, DXREICHLTO MHENESORE E -7
Ak, FROoXSICc N DERMNDAAESICEDEL LIV, UNEhOE S L2554, Fig
WITRTE I, ENOESBREITWOALEIAZKRELSTECEICED, KBICELB >TNBHOH
S LT, YIHEINDESE, Table 8 [KWRLADSRESOFEAEIC, Table 10 DD HHEM
KBT2ENDOEIDBPIRUICBELRET 2 LICIDRDILIDTH S



Table 10.

WEICB YT BHI%E

(

E1HD R

s

WA & ®s &WH &N

Depth of cut and cutting check

o E

Cutting check

it b5l WA ABEE X . e . . R . .
o i A& 2R S D X Knife side of slice D xMEM Bar side of slice
Species Depth of cut [ & pE=D |, FOERD | .
el e He e g & RS S He e %
Depth of check| é’hﬁék /SI\,C% Depth of check% é{ﬁe(tk?/ j‘n%
(mm) (%) | ! (%)
B .
Karamatsu N 17 0. 44 0 0
10 25 2.75 13 0.15
13 25 1,03 15 0. 26
16 18 1.26 40 0. 23
19 29 1.03 21 0. 34
Hinoki 5 16 0.94 0 0
10 30 85 0 0
13 18 2.09 22 0. 29
16 19 1.08 9 0.11
19 22 1.32 25 0. 28
Sugi 10 ? 32 1.30 14 0,37
13 | 31 0,99 22 0. 50
16 31 1.20 31 0.19
19 41 0. 44 0 0
N 5
Red-meranti e 57 8.13 0
10 40 4, 48 0
13 | 31 1.79 25 | 0.20
16 | 29 2.11 25 | 0. 51
19 41 1.26 20 % 0.21

D DsfEIcHT aENOEE DI,

Ratio of failure depth to thickness of slice.

(mm}
: :
/’/
—8— Laramatsu /,’
I/
O Hinoki 0
6 --~@--Sug/ /;’
~ -0~ = Red-merant ,j’
L
4
2+
0 1 1 |
0 10 15 20 (mm

Fig. 14 v AAEs (d) LUHIENOES

(L) oBE#
Relation between depth of cut (d)
and depth of cutting check (L).

(o HHEMIIC BT 2% cutting check at
knife side of slices)
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surface of bar-side surface of knife-side
1

-~ T
" WWMM .
) \/\/W\//\AV»{VW | | JJ\WF ?

i

I

)

Twargh AT /\ ¥
f {($M‘MWA‘ 5
AY} o
A +

()
Fig. 16 & 5 S OUE]
Typical profiles of cut surface.

(a) YIDIAAEEX depth of cut 5mm,
(b) 13mm, (c) 19 mm
i species Karamatsu

(d) DEREAICE Y RAR S YD OWHIEN

DOFREEKEHSDE, H5<Y, £/ FOUWDIA
AEEX smm OEFOMEE B &, VUOALES
Flg 15 WHIEIN OIREE MR ELIEZICONT, UHEINORAERBITH

Typical failures in a slice. b BT C OERE, BicLy K25
(a) Karamatsu, (b) Hinoki, (¢) Sugi,

(d) Red-meranti VFTHREICH LDONTIN S,
| hALBES depth of cut 13 mm, _
FIAFEHHE D  horizontal opening of bar 50%, SEFERAICE T 2 WHENDIEE LY AD
T H A KD vertical opening of bar 10%, EEOERESSE, ZAEAR 3BETR

N o— D FE O bar type nose-bar.
DIAHZER A 5mm, 10mm i LeBE,

B

FINIZARTLE LIV, RELTHZORERERKRTH S, 7272, IDALZERSH 13mm Pl LIKiE5
L, TOBE, AREDICHATERVEREICES,

723, Fig. 15 COMEINOFREFLTR T, RIcBW0T, ZHEOD SO LAls> 2 ROEMW, T
MEMTH 5,

@ mH oS

Fig. 16 Ith 5 = Ic2T, YIDAHEEE % 5 mm, 13mm, 19 mm T2 XWHHI AT - 12K D,
SR B O XFFOGHE TR 1T d b SOMEFERT . WHRAKES VNS VER, BHIEZE—
TH BN, EISDEFRCREBIMNMS SbNE LD, CNLOHED IO L, WENE
DI (2.4-3) TRUEFHECED Hid 5 SOEE K, hEWDAAES & OBIfR%E B Bl Fig.
17~20 KR T

BHRAMEL S, VOABFESEFELTICEICED, DERE - BEICEI 2WH 5 SBHBMATHD
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(mm}

20

-—O—— HKnife side

~-@—= Bar side

karamaltsu

081~

04

Fig. 17 WDAAEE (4) LHHLX
(R) OB (h7 =)
Relation between depth of cut
(d) and roughness of surface
(R) (Karamatsu).
HIIKEHF#E D horizontal opening of bar 50%
FEEHUE D vertical opening of bar 10%
~N—DFEH] bar type  nose-bar.

1.2 —O0— Knife side

- -®—— Bar side
Hinoki
08
R
04
0 ! ] 1
0 5 10 15 20

d (mm)

{mm)

20~ ——O0—— Knife side

— ~®- — Bar side

Sugi

081~

A ,+
’ ~ ’

~,

04 1

05 0 i %
d (mm)

Fig. 19 @0AARS (d) LWHHE
(R) DB (XF)
Relation between depth of cut
(d) and roughness of surface
(R) (Sugb.

FIAEHEE D horizontal opening of bar 50%

FEE A D vertical opening of bar 15%,

bar type nose-bar.

Fig. 18 WOALEE (d) LHHSH S
(R) OB (e /4
Relation between depth of cut
(d) and roughness of surface
(R) (Hinoki).
F K % © horizontal opening of bar 50%
TP H %D vertical opening of bar 15%
N—DOFE bar type nose-bar.
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- MHEDOENB, WORAAEIDERICE SIS,
i b oS O BOERE, BECK) HETRE
ot e 3o 0%, H7ITYVTEYWOALER (d) H
w6l Red - merant: 10~19mm ZBWT, kb /%, AFTEWOHA
AEIICL BED S SOZALBPNI O, FIHD
B4 d #10~13mm, HFEOEAE 4 25 16~19
R”“ /5 mm OIICBY BHEHH D EDED EELH K
/ 5 oT0B, 00T, AFOBA, MoK
WCHIE LTl d & SICd 2 WD AH RS DR
oo /NSO, 4 A 19mm kY 30 XREED
HbHSSOBBHNEZRLTN S, £, Vv
04k FAZYFTIE, d210~16mmicEnT, i
H O dICHERE CRBR—EDEERTH, 5
mm 5 10 mm T T A S BB A 5N

% E—) %o
Fig. 20 $10ABES (d) LEH LS FREICOVT, Hh oS UDALRSEOD
(R) OBFE (v FAFVF) BGEA R L7 Fig. 17~20 12, TdH & S ORlEE
e s OUBDEERLTING, TV BSEEAEL
(R) (Red-meranti). B4, MEEOESDE /NSO, WOALE
Tt vorien oponeg ot w0 T SHKEQEBL, HEOSLKE LY, oh
N—OFEER bar type nose-bar. BHS<Y, Ly F25YFcRIEEECS BN

Do Ei, DEREEEEBMICHY 2D SSEHIKT 5L, AFEUOAZES 19 mm TYH] L7
ATBICPRREBENL ONIH, TRUATREESLNVENRIN T 5,

ARBRTHEONED O SOMEEE, NS, REHEe B0 RETERTOLKRITELL
2, BEZTRIFEORIOREN TV 2 4RO EREMHICEOEZFTIUH L BLOMEMRBLTA 2
ERDE DI Do WDABEZ 054 ¥F (f12.7mm) T, Red oak (JLE 0. 54~0.55), Southern
pine (0.48~0.51) WY LA 0EH S 313, Red oak 0.7 mm (D X HHME)~0.5 mm (EH),
Southern pine 1.1 mm (BH)~0.9mm (EE) HOEIRINTNDEY, nbHOEE, AHEFTE
BT ot A MEEA YD AAES 13 mm TUH LcHOESH 5 S0flie ik 54, Red oak &7 <
v, AFE, v /%, £ Southern pine L v FA T VIFREERUBEDHEAERL TS

N=v r—RR I DR SNBEORES 53 &, AROEMERE LR LIEE, ~=% 1L —2CD
WTRERFEOEDS 5 D0 TORER AN 72 530D, BiEs%2 0.7mm /»s 4.5mm FT44L
SEIHEOED S IOPEFAIMERINTVE, X bE, Ly FIT7UYMT, BIREINELNLS
B O X SBINT AMAMAREINTV A, BEX 4. 5mm OHMFDOES S IDEE LT 0.2mm FBE
OHMIRENTINDE®, O, ARFEBRET -y FX 7 VYFOUDAARS 5mm ORFDE
CRBETHD, MO 3HHOEAIEPPENEEZRLTNS
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(rnm)
o
A
1
32 \ ~—@— Haramatsu
\\ ——O— H{rnoki
\ @ Syua
\ L] Sug
\ == O~ ~ Red -merant;
24} '
)
A
\
5
(&)
1.61
S Fig. 21 Y0ALBE (d) ZiBEdioB&R
Relation between depth of cut (d)
08 and curl.
W KPS 1% © horizontal opening of bar 50%
TE 7% D vertical opening of bar 15%
N—OFiAE bar type nose-bar.
0 1 I 1
0 5 10 15 20
d {mm)
Table 11. UIAAE S EDEHFOREIT, LR
Depth of cut and lack of edge and twist of slices
S x D E K |
£ sli doe
W OR B S Lack of slice edge | oxmontn
) . IR DI INDEH
. K o | A s OER .
Species Depth of cut X UéDD;h B DML (Ly) j Twist
e ; Frequency of |
(mm) Degrce of lack | gofect-free slices | (mm)
Karamatsa 5 4.7 0.71 I 13,6 (9~16)
10 4,1 0. 44 L 17,9 (13~21)
13 5.0 1.00 ot (9~12)
16 3.8 0.33 I 8.1 ( 5~11)
19 3.1 0 | 8.3 (7~13)
Hinolki 3.3 0.14 | 19,0 (17~22)
1
10 2.8 0. 40 | 16.0 (15~17)
13 5.0 1.00 L1147 (13~16)
16 4,2 0. 20 18.8 (17~22)
Sugi 10 3.1 0.43 9.7 ( 6~14)
13 4.0 0. 60 7.2 (5~ 9)
16 4,2 0.67 4.0 (2~ 6)
19 5.0 1.00 11,0 (10~12)
Red-meranti g >.0 1.00 | 244 (12D
10 5.0 1.00 | 146 (12~16)
13 3.8 0.13 L 7.0 (6~ 8)
16 i 4.0 0.67 3.5 (2~ 4)
19 3.2 0 | 12,3 (12~13)
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@ DEWOEH, BERY, Alh

YHOABBESZ EZ IO DEREMOE%E Fig. 21 1T, $REXIBIC UL O AEERE
Table 11 1T/;RT,

DEWOEIIL, WOAHEIBRELLBIC LD - TR TBERERTY, Ly FA 5 VFOE
SEICHEETENZRL, WOAAES) smm nd 13mm KB R AIKARIKET LTS, v
y FAZVFICROT, h7 7Y DBEAPPRETETHEDLON, b/ %, AFTREBEDKRTEZR
LT3,

DERDIERG DRERE (Lp) BLURTOBODOEROMERE (Ly) LUVALFESOBGRES5 &,
AXTRUDAAEESHELILEE, Lp, Ly EHICHELBDRIFEHERERLTED, £/ FIK20T
HAFELEERRABSEENEONTO S, LhL, #5377, Ly F25 VFTRBDDIADLFES ST
{7 5&, Lp, Ly EHIWETT2HAGA LN, BEICED, DEROERT EWMHASLES & OBEK
MBI, —RHSHERICET 2EMZRERE D, FEIT =Y, by FXTVYFIBNT, WA
HES 19mm TP LG, 220 RIKBRYEELTTED, TORGOBES DESHEOESHAOD
2[5 LIl > THY, WESHIED, FERROMTHERICBENERERL TN, £, ThHDE
BRI, /A — AL TUNILBOETHYD, Bl sa —5 — S —2MH L TUHT 5 C
LIk, Lp, Ly LB Om EBRRETE %,

DERDRALNICDONTAHLE, b/ %, AFIKOOTRAEEOE L2 AEL, HDALERE
RUNORIKIE » 20 URBRIZARER N, UL, #7<Y, Ly FAZ7V/F TR, WHAAHESHR
EEBICONT, DERORUNOBERBLT2HAGEDONE. by VAT Y FENDABGES
5mm THHI L7c5e, Bl boMEIC LR L TED TRWEER LD, R UNOES ERICHIED
BHOEER LTS,

DEWDOEHD 2V RBRAUNOBRESKE NS, DEWELES 2 WVIFHEET 2 BICHBEICRE 2150 T
2, BHEINLEROEH, RUNEELIEAHRICSEI2DDEELLN, THETBIMBLT
RUNODIRND AT 5 EMNEFE L, DEWDEH, R UNOETICH LT, By
ORI, k& ZFEMERODRNS L EELLNG, T <Y DES 6mm, 10mm, 14mm QD
&M A, B 150~155°C, LT 2 kglem? OEHTESGAN A v P 7 L2 2ROV THRIRFRZT,
FEBEE Lcb DI 20 TER, RUNZRE LHEPBLIENTVS, Zhitkd s, DERES6
mm (9 EHER), 10mm (58, ldmm (4f&) 10k 5 BEEM OB (A9 45 mm QR OB KK
B 13, #nEN0.13mm, 0.21mm, 0.23mm THY, R UH (BE 70cm T 2206 11,
1.13mm, 0.89mm, (.52mm b7 > T3, DERORKETIE, & 7=y ohs, i, Alhid
DEFFEINENBEREBEARLUTO o, AR L, RIS 5 LICkD, RULORER
PRODEFEEIMSENF EREOY, BRI DENEEZR LT 50 TEEHMO B ARBREE]
ICE L, EIERIERM, (L0 EIFRERM B L CIHEE D BERERM O 2 SR 0EADRALAD
FARFRE, THBOTEBTHL L] (MEIG L 1/1,000 ITFTEREDRE) & -Tnh, ERDER
BEHORLNDOEE, CoFFBEMBRESERES, D&RES 6mm, 10 mm THKIN/HEEH
T, COFAELLOMEERLTBDHBEICE > TL %,

PEDT &L, DERSEICKT 280 AHEEDEBECONT, BoNIEREBERTLERON



A G4 F—C X BEDERELEICE T W8 G2 1HD CRM) — 39 —

I D,

(1) —ftic, 2ERESRUDAARSOBRTEEL DB oL 2BEMBEZ 0, B 7 =Y EUD
AAEE 16 mm, 19 mm ICENTUE LIcBEEE R s, DEREIRBWOALEEZD £2% N0
BEARL TS

(2) YIDABESHELRDIC LN - T, DeRBOERDL S, BXUDENDE Sk
{1850 BT ALGEEZ 16 mm P RICERTE Lche, B oRANRICHERT %,

(3) DEWEMIAT 2UHEMESODSWEIICHT 2, WORAABEIEZRE LTHE
LU, EINOES BIRBICHEL 85, $70, WHRALESE 10~13mm LI ke s &izkD
DEREMC B NTUBIENSBRLET B, L L, DEREEMkcsT 2, BARSY D 0N OFEEAR
Bid, WOALBEIOEKE S SICIEFT LHHISA L5,

(4) WOAHBESAZRLLT L EIED, —RICHED & SZET L0, BOESIMIICR OH
THIL 5,

(5) DEWOEBHMEITL IV, vy FATVFICBTA2R0NE, UWDAAESEZRL TR L

KEDETT2EEERT. L, /%, AFDEAORALNICE, - 20 LEBERBRTEEN,

(6) #7=Y, Ly FATVFTH, WOALEIERLT LK, @HRYTICRED D &R
DETLRPRELNLLEITHDN, £/ F, AFTRUOMEINS S SN, WHEIC KD EARRLD,
JEIE U fo a3 0,

3.3 FOEHF UN—-OFRK) eELIBLEODITRE

DENEICHE X TN OB L KT 2 onic, Fig. 5 (/ —x/~x—), Fig. 6 (o —35—x
=) CRT 2 FDILR DN~ % O, NOKPH D & 0~70%, MEE AL D % 0~16% 1L
BCOEWRINETT - T

(L DaRES

HOKFEHIR D A—Eick &, BEFIED (V) & Lh&sdiiio 2&fEs (1) %, ho~
Y. B/F, Ly FA T VYFIEDONT, Fig. 2226 IC;RT, cOBE, hi<y, Ve FATVFD2
BFIC OO T, WORAZEE 13mm, 16mm, b/ o0 Cid16mm QREDOFRARL TS,

B/ FEn—F ~N—%HOTHH LcE S, 2EREsolEERREBE e >E2R 0, EEFH
wo (V) EoafiEx () Mic LZHEBERZ-FDIRBCERTER D, LhL, LitLisog
&, N—ORBEICHEFAIRL, RV ORKICESBOLIEICEST 2 ENERT, oML, 4 —X
N OTEE U7 I IC S b THD, o—5—N—0B4, tliigd s VORI,
BOES - T0D, / —XN—itd b &, BEIAKD ORERIMCLD, S ERESEARLELE
KU, WOALES (@) CHd 2 2&HES () OVEE &) ok Fld) £ 5L, TEHFAKD
0~15% DHEPFICE VT, #7 <Y DE4 1.00~1.05 (d=13mm), 1.00~0.95 (1I6mm), L v Fx 7
Y FOEA0.99~1.05 (13mm), 0.98~1.05 (16 mm) L7523, CHIKHLT, B—7—~N—%FH»
7eBE, HI %Y TE1.00~1.03 (d=13 mm), 1.01~1.02 (16mm), v v FxF¥F Tl 102~
1.03 (13mm), 1.01~1.02 (A6 mm) &, HIEOSFEIRWOALEZIDETEL Hob b,
J = RS =T IR U CD SR S ORI ULAATE XICHT AEBIR I AL DI s T D, 1k, AF

COOVTORRERTOIRER LAY, 2—F—N—%HOTUDAAEESA 13mm, 16 mm [CRFEL



(mm)
137
® Nose -bar

O Roller-bar

M EERBRIG TR

5295 %

® Nose -bar
O Reller —bar

15.21- 067
Karamatsu

A

(mm)|
166
~@- Nose -bar

~O— Roller - bar

&

0.38

Fig. 22 FOZEFERD
(V) EoslES (1) 0
R (h7=v)

Relation between vertical

opening of bar (V) and

thickness of slices (¥)

(Karamatsu).

S. D. X% standard deviation
M CUKSEF [ © horizontal open-
ing of bar 50% (nose-bar) 30%
(roller-bar), WIDiAALEESE depth
of cut 13 mm.

@ Nose-bar

© Rolier-bar

J_ Red - merant;
3 0
v
Fig. 25 HOZ|EFEED
(V) &2alRES () D
BE (v Fx v F)
Relation between vertical
opening of bar (V) and
thickness of slices (#)
(Red-meranti).
S. D. e {E3% standard deviation
M IKEH % D horizontal open-
ing of bar 50% (nose-bar) 30%
(roller-bar), tIVAAZEX depth
of cut 13 mm.

1
15 (%)

5 10 15

Fig. 23 FIIE 5K
(V) E2aEZ (1) D
B (hg =)

Relation between vertical

opening of bar (V) and

thickness of slices (#)
(Karamatsu)
S. D. {Z#EfR 2% standard deviation

FAKEH ) horizontal open-
ing of bar 50% (nose-bar) 30%
(roller-bar), YIDAAZES depth
of cut 16 mm.

@ Nose -bar

O Roller - bar

156~
Red - meranti

15 o1y

Fig. 24 FOF|EHAKLD
V) E0&WEE (1) D
B (v /)

Relation between vertical

opening of bar (V) and

thickness of slices (&)

(Hinoki).

S. D. [E¥/F 3% standard deviation
FCIKEH [ © horizontal open-
ing of bar 50% (nose-bar) 30%
(roller-bar), YW VAAEE depth
of cut 16 mm.

Fig. 26 HOBEFAKD
(V) E2&RES (1) D
Bk (Ly FXTVF)

Relation between vertical!
opening of bar (V) and

thickness of slices (&)
(Red-meranti).
S. D. jE#EE 2= standard deviation

FCI/KSEH s © horizontal open-
ing of bar 50% (nose-bar) 30%
(rolier-bar), W VAAPES depth
of cut 16 mm.
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TUHILAGE, BmmTEA 7 vYH 200y FX 5 VT L EEAROBEIMG 5, 16 mm TR
HOBEH LD 0~15% OHMICE T, PORAAESICELTOEHESEHOTHTIISH 25
BHEMMBR SN,

DEWE X & N OBEH D OBEHEL 5 L Fig. 22~26 O, Jil—& 0 &l S i 24
DESLoEHBIDIC, DERESOBEREERLTO D, BEHMEVE 0% ICL, / —XN—%
BTN L cdid, R CFBC I X DETT B, KD
5~15% DI BN TR EIBEALIZ A LN, / — A= LT, 8—3 — N—4& T L
728G, B0 0% OEICRPPRELMERTESOAONLD, COBATH/ —AN—CH~_TR S
PICENETH 5 2BNICAHT, v—7 — N —OROEIERER, /-2 s—0AokXkz 1/2BE
DIEZRTICT 100,

DEWANICEY ABESD S OHEERE, H 7 =Y OWOALES 13 mm QB DT DA Table

B
Rk EIMEARL, ChRELAKE

12 W ORd . WEFIKOA 0% b 503 10% IKkE L, / — A=%D Tl Lelig, 2R
B TINC B 2 B3 o500k S0, TNUADES, #iK T =R AT, D ERN
DOREOMEIC X BEEL SDHERZIT D LBV, 0—F —N—2J07Eé, vy FAT VFIEDd0
Thho =y EEREICEBNA S,

DFEI, HNOOBEFMED %2 10% —EilE &, KPEHHED 2Z(L s k0> 2 E S OFEE
B X O RZEA, V0 AABE 16 mm OBAIC OV Table 13 (CRT, 70k, AFITDWVTE, /
— RN~ IC R BEBRIIERLUTCE LS, Th / — XN~ 0k ABEKER R D % 30~70%, w—35 —
N— DB 0~50% ORI TEALZ RTINS vy FAFVFT, / —ZA—2HR LSS, KE
HIHEZDANS LT HCEICRD, DEROEELLRPPRECLLOD 6N, [HREC & ITREER
R LTOHIEDD, 0AAES 13mm OESICLALNE. UL, &lRficaics, / —20N
~HHNEE—F == 5T, DEROESL SIS LT, HOKEFRD OF TR D N
[EN'AN

o

=)

PilaR~fec b, DEWORE, B0 2sEHOE S 5 LT, NOEEFDOKD 93K
EL{MEALTERY, AREFAKD OB Z N —OMEICE R /hSnc &isbirbe %z, FELKY
DABESICENEIODEWAHR LY, HL0RDPEREOESDLABNSE L2, / ~X
N=BROLE00 — 5 —N— KD PR DICERNRZ ESbir o, 0B, COBADEEFAO
MO, DIEEd 5% PICRET o nEnd 5L b b,

2 W HH N

HERSER 02—k L, |EFED 2B EEiEo, UHIEhoihEssR4t Table 14~17
IR

AFDEHICIZ ) — XN = O HNIZIT - TN, hF <y, /%, Ly FATVFITED
T, /== HOTUE Uics, BEFELZD (V) 250% TD SRR Ied:d 2 Wikl o B

SZOPENEERTE AL H 505, ABRMCUNEHAORSIZ V ORI E LIV ED T 5 DD
ENB, BHICL y ¥ 5 v FAYDAARE 16 mm TUH Licdid, DMEILOWE S 5% (V=0%)
P56 29% (V=15%) &b &b REBETERTH, PCUHEMORERKZT V 2RE L
RPN 2EHWBE NS, WHENOREAKEAZE, LEdvy FAZVYFTV 4
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Table 12. WOEEF AR LOXHRAONBE LOESB LT
Bxtrn (7<)
Vertical opening and thickness and thickness variation
at various positions for a slice (Karamatsu)
A%Ezjg EXREAMBE? Position of thickness measurement (mm)
23— DFER Verti- N T ‘ —
cal 1 2 3 4 (‘ 5 1 6
Shape  lopen- open- TR e i v TAE | Sty iy
of bar [ Pingl " ing V| ] BE (i BY wow BE wow 2D
5 o~ | Ave. = Ave. | P2 Ave. | 7S | Ave. || Ave. =
%) | (% .| S.D. S.D.| S.D. S.D.
Nose-bar 50 0 12,67 12.94| 0,65 14,36) 0.30] 13.13] 0.7 14,19 0.21
5 13. 35 50 13. 46| 0.75| 13, 46| 0.75| 13.07] 0.64) 13.03 0. 26
10 12.90 12,941 0.66] 12,99, 0,18/ 12,98 0,67 12. 98 0,22
15 13.01 13.05| 0,48 13.17| 0,55] 13.07, 0, 54 1&191 0. 41
Roller-bar 50 0 13.28] 0.23 13.28 0.18] 13.23] 0,38 13,17| 0.21] 13.08] 0.43 13.38| 0. 47
5 13.13] 0. 24| 13.32 0.33] 13.08] 0,43| 13.17| 0,35 13,33 0.30] 13.21] 0.32
10 13.02] 0.15/ 13,11] 0.17| 13.06| 0, 41] 13.07| 0, 33| 12,76] 0,25/ 12.99| 0,28
15 12.99| 0,27 13.01| 0.33] 12.95] 0,42 12,97] 0, 31| 12,65 0.59| 12.84| 0.25
1) YSAAES 13mm, Depth of cut 13 mm.
2) Fig. 10 B8, Cee Fig. 10.
Table 13. HIUKFHMEKO L2 &WES (WAHEE 16 mm)
Horizontal opening and thickness of slices (depth of cut 16 mm)
- Nose-bar Roller;f)ar
] - :
Boom | B D el 2ERES (mm) |l oSEES (mm)
. EELE Thickness of slices EELTE Thickness of slices
Species Horizontal] Number Number
i opening | of slices | « 1 o we = 2 | Of slices | o 4 5 3 e
measured| Ai’J B | BERZE | Dogured T HE | BERZE
o ve. S. D, Ave, S.D.
(%)
Karamatsu 70 6 15,72 0. 48 —_— — —
50 6 15, 83 0.71 6 16,02 0. 46
30 6 15,94 0. 44 5 16,15 0. 38
0 — — — 6 15,94 0. 43
Hinoki 70 6 15. 86 0. 28 _— — -—
50 6 15,90 0. 40 6 16,02 0. 27
30 6 15,82 0. 41 6 16,00 0. 37
0 — —_— — 6 16, 36 0. 24
Sugi 50 —_— — —_— 5 15, 81 0. 56
30 — — —_ 6 15,97 0. 38
0 - - — 6 | 1629 | 0.53
Red-meranti 70 6 15,94 0.22 - - -
50 6 15,96 0,51 7 16, 06 0. 48
30 4 15, 28 L1z | 10 | 1626 0.19
o — - — 16,31 0.23

 NOOTEHEED 10%.

Vertical opening of bar 10%.
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Table 14, HOMEH D L 8HIEN (57 =)

Vertical opening and cutting check in slices (Karamatsu)

St S STk e | DR BT 2 EN | DaREMICET 58N
BREWAS | KPH | BB | Check at knife side |  Check at bar side
S N=DIR | D& i ; :
. . . of slice of slice
Depth Shape Horizontal, Vertical EOES HROES | |
of cut of bar opening | opening FlDéptlll oF | %A 7&/ 5 )bepth( of | FE A AR
(mm) @ (% check (%) Checks/cm check (%) Checks/cmi
13 Nose-bar 50 0 21 1,54 12 0. 59
5 31 0. 81 20 0. 43
10 22 L L4 0 0
15 25 foL03 15 0.26
Roller-bar 30 0 35 1.00 0 0
5 36 1.10 0 0
10 36 1,42 0 0
15 21 1,57 0 0
16 Nose-bar 50 0 32 1.39 9 0.19
5 25 1,09 13 0. 22
10 16 1.42 8 0. 05
15 18 1,26 40 0.23
Roller-bar 30 0 31 1,09 0
5 31 0, 81 0 0
10 26 1.81 15 0. 29
15 34 1,11 0 0
Table 15, WMOMmEF O LWHIEH (v /7 4)
Vertical opening and cutting check in slices (Hinoki)
I T | e | PEBCRHICET B EN | D RAENICET RN
ax e g]{}:\;} . PRI /JEI?JJ @ %]ﬁijj {,E'] Check at knife side Check at bar side
wo N—DIER | & LR 3 1o} ; :
. . of slice of slice
Depth Shape Horizontal| Vertical TR OES TR DS
of cut of bar opening | opening mDepthM:) § oG R B uDepﬂl{ of | ZE AR
“hecks/ /
(mm) I (%) check (%) Checks/cm check (%) Checks/cm
6 Nose-bar 50 0 21 LoL22 17 0.16
5 28 1,00 21 0.71
10 28 1.62 12 0.19
15 19 1.08 10 0.11
Roller-bar 30 0 24 1.26 12 0. 08
5 37 1.13 17 0. 06
10 37 1.48 22 0. 59
15 24 1.95 6 0.11
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Table 16.

295 B

FNOEEFAZD EEN (2F)
Vertical opening and cutting check in slices (Sugi)

e |y | B R A | Y SR
NoOIR | R b D of slice of slice
Depth Shape Honzqntal Vertical FNOES | o [ EhoEs —
of cut of bar opening | opening | "o ii F ! 7 4K B Depth of ZE A
(mm) (%) % check (%) | Checks/cm check (%) CheCkS/CYi
13 Roller-bar 30 0 28 0. 67 22 0.37
5 33 1.08 17 0. 34
10 47 1.25 20 0. 55
15 23 1.30 33 0.15
Table 17. FNOFEFEKD LUMEN (Ly FX 5V F)
Vertical opening and cutting check in slices (Red-meranti)
R i 2 NS ) of slice of slice
Depth Shape ;Horlzqntal Vertical HROES T TEROES o
of cut of bar ‘ opening | opening | Ty 7 0F F& M 7{& e Depth of b N -
(mm) % (%) check (%) Checks/cm check (%) Checks/cm
13 Nose-bar 50 0 32 1.77 28 0. 54
5 47 1.76 25 0.08
10 37 2,14 20 1.22
15 31 1.79 25 0. 20
Roller-bar 30 0 36 2.03 29 0.08
5 46 1,92 21 0.08
10 46 2.25 0 0
15 39 2.25 16 0.08
16 Nose-bar 50 0 55 0,90 0 0
5 39 1,43 40 0.08
10 30 1.60 37 0. 29
15 29 2.11 25 0.51
Roller-bar 30 0 37 1,69 0 0
5 59 1.09 32 0.16
10 44 1.86 0 0
15 35 2,30 38 0,11
TLH LI DUMENORBIIEMT 505, TNLADEES V SEhOREAKOHEICIE, R-50

U72BREI3ER Y SIS,

B =5 —N=Z TR LD, DS REMICHEE LTV 2 UNENOESE V OBIRES 5 L,
V 315% DORHCOPBENEN RENTN DA, VICBEEBRRZCEhD EIRiEE—FE
/%, ZF, Ly FXSVYFTIRV B0%, 15% OEOHEICNT, 10% T3
Wk, WHAZBEE 13mm O/ F, 16mm ORF [CONTDUHEILOH]

7=y DEE
HIZLTEL,
TENESR LT S,
SEIEM LIS h - I2o
J = A=A L,

5%,

0— 7 —N—Z N TR Lc A 0 UEIEn RS 2 kg s &, / —
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Table 18. HOKFHEED &% (W AAKES 13 mm)
Horizontal opening and cutting check in slices
(depth of cut 13 mm)

! Nose- bar Roller-bar
| ACERE | DRREMNC | DEREMIC | SsRENT | o xREMNE
L . LR D Bl 5EN B 5EN bu/ﬂn B 5EnN
i} Fli Checks at knife  Checks at bar | Checks at knife| Checks at bar
Species { Horizontal | side of slice = side of slice side of slice side of slice
Spe opening FINOE WO ENOK Hnd [HLOE Hno HHho® Hno
S (@) A BB A BOE (@) | R K S (%) | & B
Depth |Checks/| Depth |Checks/| Depth Checks/ Depth Checks/
e (%)  lof checkl  cmjof check| cmiof check cmjof check cm
P R | i |
Karamatsu 70 15 1.05 26 0.13 i ﬂ !
50 22 [1,44 0 0 29 i 1.85 0
30 36 L 1,22 23 0.75 36 1,42 0
0 ! 37 1. 32 24 0.10
— ; : B .
Red-meranti /0 4l ‘ L.69 49 0.25 1
50 37 E 2,14 20 1,22 38 2.21 11 0,23
30 41 | 1.64 22 0. 28 46 2.25 0 ¢}
) 0 j 39 | 2.10 o | o

ﬂﬂ@%}‘{ﬁjj u] 5D 109, Vertical opening of bar 10%.

AN—DFBENOHESEET SELDCHELD 5. FENOREAR LS L E, 75 <Y TRITH
MR EAEZRAONILOD, £/ F, Yy FASVFOBA, / —XN—%2HOTHE Uklbs, #
NOREDBETWLT2E2TH 5,

DEWBEMICE T B UBIENOREE S &, WEADE D& REL, BRI & OHICIHRE
SRR RLEE 0. UL, SIN0OES, AHeEBRa L TRy LcEis, / —Xs—ichkiglTo—3
== T RENOBREAET SE50ICHEEATRTORMPSHLT, Hichi<y, Ly FA5 Y
FIEAFIC D LN TS,

i, BEFEEDA—FIC U, KEFMFED ZE IO mEENE, #5 <Y, Ly FAF Y
F O 2 BT OV THIE Lc#5R4 Table 18 ic737

N7 =Y THREFRD A/NS T 28, UHIIHNOESROPECBIL2blb b, UL,
TR UTOENDS, WHAAREIE 16 mm i LZIFOEBHE L b TELL L, Hhos
W, REL N ORHIC RS (O, KRG TI D A Z LS TR EAEEMLEB VLD LSRN LTHE

D C &, BhOARBIZ Db B oh, HNOIRERBAST S 2013 L, MUK e
D OFERBHDONE, B/ F, AFCODVTOMEOEREBER LB, UL, WHE
NOWS, FEEALDETFICH LT, HNOKEH KD OFITEYD o1,

3 mdoE

KPIFIEED A—iEic B &, WDAHES 16mm T, RGO A2 EALEETDXWUINAET - 72
B, Hdh o I OUEREEA Fig. 2730 KiRkd, Bk, #7~<v, Ly Fx 5 VIO 2RMIc>NT
13, WOAHES L 13mm < UTUN LcBi & o Fig. 31, 32 KRT,

Vi, / —AN—BX U0~ 5 = N— 2O TIT - 78, TEOMKER, / — A =084 K0
0% 50%, 7~ —3—DE5 30% ODHDOEDTH 5,
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Fig. 27 HOBEAMEL (V) LEHHS
S (R) OB (h7 =)

Relation between vertical opening of
bar (V) and surface roughness (R)
(Karamatsu).

YIDAALZES depth of cut 16 mm, MK

SE & D horizontal opening of bar 30%

(roller-bar) 509 (nose-bar).

{(mm),
20 Roller-bar
16 @ bar-side
G knile-side
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Fig. 28 HOEEHAKLDL (V) LEHDS
& (R) OFFK (7 F)

Relation between vertical opening of
bar (V) and surface roughness (R)
(Hinoki).

POALES depth of cut 16mm, NIk

SEF A D horizontal opening of bar 30%

(roller-bar) 509 (nose-bar).

(mm)

20
Rolier-bar
16
® bar-side
O knife-side
12
R
08
04
0 L i !
0 5 10 154050y

Fig. 29 FHOB|EHFEEKDL (V) LEHS
& (R) OB (24)

Relation between vertical opening of
bar (V) and surface roughness (R)
(Sugi).

WHAHES depth of cut 16mm, F[k
SEh A% D horizontal opening of bar 30%.
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Fig. 30 HNOTEFEKD (V) LHEHS
X (R) oFE&B (Ve FATVF)
Relation between vertical opening of
bar (V) and surface roughness (R)
(Red-meranti).

PDAHES depth of cut 16mm, WK
SEH & D horizontal opening of bar 30%
(roller-bar) 509 (nose-bar).

(mm)

Rofier -bar

0 L 1 L

® bar-side

16 O knife-sice
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i 1
5 10 15 (o)
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Fig. 31 WOmEFAKEL (V) LHH S

& (R) OB (B 7=v)

Relation between vertical opening of
bar (V) and surface roughness (R)
(Karamatsu).

DAL EES depth of cut 13mm, FEOK
FHmE » horizontal opening of bar 309
(roller-bar) 50% (nose-bar).

(mmm)

24

Roller - bar
20
@ bar-side

16, O knite-side

24H

Nose -bar

v

Fig. 32 AMOBEEFAKL (V) LEH5

& (R) DK (v FXTVF)
Relation between vertical opening of
bar (V) and surface roughness (R)
(Red-meranti)

Y AHBEE depth of cut 13mm, FIK
SEH &R horizontal opening of bar 30%
(roller-bar) 50% (nose-bar).
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NOTmEFHED (V) EHHLEOBHRELT, H 5wy DAOBETE, ~—0OFIRICEEL,
VARSDC LICE D UEEOREBRRIFICE 2HIATRT. 77 vYVOBEICd, /X =% TH)
Highud, WhoIRV OEACESTBWELT 2ENGAONED, 0 —F —N—TIIZEALEND
BAEONIEWV, i, COBAm®LIEMEVIELS, V 50% OFFTH 0.4~0.6 mm EFEDHETH
D, MOBEICIBRITNERIFEHERERLTED, T LOETICE UTEEF KD OFRIZEDS
NREVEDEEZEZEND, £/ F, ZAF, Vv FAFVFOBATH, VOBKIZLESEWVED S JIE
TIAN, VEIBZBICLTHESSOSZ0.4mm LICETUMETET, WHALRI13mm H50
Z16mm OEg, COBREOHESLIUTKESAZCLEHLVLSDET DN,

B, WEEOHESSERV 0L HENIEE% ORICAEL, VAP ULEKTEC LKL
SOEQMARIMIBEEEDITH B0 $/, DEWERMEREICET 50D o SOMEICE, BLAEEDR

gl

=05 —

-
?}7
=
=
<
P

7
05 —f

(mm)

Fig. 33 THdH 5 I OWEH
Typical profiles of cut surface.
(a) /x—DEE D vertical opening of
bar (V) 0%, -2 il Ji4] bar-side of surface
(b) V=0%, —D=#i#Mm knife-side of sur-
face, (¢) V=15%, D %W FEE bar-side of
surface (d) V=15%, D SWHE knife side

of surface

H4%E species Red-meranti, HIDAAHEX
depth of cut 13mm,  ,S—DKEFHE D
horizontal opening of bar 509%, /N—OJIER
bar type, / —Z/¥— nose-bar.

D
—

=

k05 -

=05 -

=3
x
05

o

) MM%N Ww

=05

Fig. 34 TdH 5 S OREH]
Typical profiles of cut surface.
(a) /N—DEEFMAH Y vertical opening of
bar (V) 0%, - &K bar-side of surface
(b) V=0%, D& EW knife-side of sur-
face, (¢) V=15%, D &K bar-side of
surface (d) V=15%, D3 ZHH knife-side

of surface

HiFE species Red-meranti, UJDAAZES
depth of cut 13mm,  /~—DKEFED
horizontal opening of bar 30%, /<—DJEIR
bar type, w— 7 —s3— roller-bar.
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D 5N,

BROFRBER LD, WHALERXAE 13mm [KHE LT ZF 2UH LRSS i3, Fig.
29 R LI DAL EES 16 mm QY-SR LT, BEHFMEKD 0%, 5% TETEOEERTH, £
DERELSTHCERIDPEVEDSOZIZETL, 15% OO EEOHOED 5 &id 0.4~0.5 mm @
BERLTO S, 8, £/ F20T, YDAARES 13mm OHEH & S OREFEM LIS - 72,

Fig. 33, 34 KKM|EHAKD % 0%, 15% KB, / —ZXN—BIU00—5—"—%2ROTry FAS
YFEUBI LI EWEDH O SOEEMERLTE L,

DEI, HOQTEE KD Z2—EICL, KEFHEKD 2SO, HH DI OMELBRELNIC
Table 19~22 1T7RT .

W DTS ZKEHAEY (H) OEBICOOTE, H O%ME LT 3BELIEILSETHED
BB, FHEHHLSOUWEBDISGDXICHLY, HbHOLXE H OMICITHRAERIZRAL S
Ve DFD, H7evOUWDRALZES 183mm T, HAENLTLCEickD, HidHdS BRI
B2EOTHZ, WUAAZEZ I6mm TREDHAS A LN, b/ TR HEELSETCHHbLS

- & D ULREMLMRA NI, T, LUy FXFTVFTRE, UHAALREX, ~N—DFHILIVIEDE
W, HEIKX DERBRID, Hd D IICHT 2KFHERD OFEE PEC S50 L3 TR
Vo

ik, h3=Y, /%, ZAF, Ly FA5 VFOOEWEOREO—HIE LT, WIEEICED» S
e Tl LIt BEE%E Fig. 35 10RT,

@ ->EWROWXRY, B, hlh

Table 23~26 1o, HKEFAKD B—EiCE &, BREFAKD 2L S B0 D EROEX T,
&, R UhOMERRERT .

DEWMOWRFIE, BEAMBOZKRELSTIZERED, N—OFBIKERITL, vy FASVYF%
B E—BITE T3 2@ ASH 5N, COEE, / —AN—CHANT, 8—F - —DFMBERT Z5
TEEDLDICHRNT, v—F—N—TEEFEKRD (V) £10~15% KT 52 Lk, 2EHDOE
RFFEBEAEHONTELILE, Ly FATVFE, J—ZAN—2RTYHI LSS, V % 10~15%
KLUTHEFEDERDE LN ZFRITEND, a—F — "~ INERIFEHRREEL ENTED

DEWDEMIL, b/ F, Ly FAZVFTV 2RELTIEPPETT2EMSHEN505, HIE
BB REBESDEMNE LN, T, RUNEETIE201C8 L, EBEANKD ORHRIZED S
ERAUR

N EEF KD %I L, KPEFALDEZLS SO, DEOERG, Bih, hlhoils
#RA Table 27, 28 1CRT . #RHP S OSMW ORI L DIE, DERDEXY, B, hUhicxd 2/K%E
FEKD OEEIL, ~N—DORIIC hphbOTEDONL,, BT LR, BRERTCEEIARBLE
M, b/ F, AFICO2VTHA LT,

Pk, FHEOOEDEMEEZL IO DEWRBEIZ DO TOXRBMEERAZRL, MitE2iT 7205, DEH&E

B 2 HOLHORELENT L LEROE DKL L

(1) 2&ROERE, BEHAMKVAEARESTE2LICRD, RBICHELIBLIERNERL, Hlcco
BIAE ) — 2= HOIBCHBICS S b, 0—5 ——0DEE, / —XN—X D DERE K



— 50 — WERBRBTIERE 295 %

(a)
(b)
Fig. 35 2> &HWoOmOIREER
(c) Typical surface of slice.
(a) Karamatsu, (b) Hinoki, (¢) Sugi,
(d) Red-meranti
MOAHEES depth of cut 16 mm, NIIKEH
A% horizontal opening of bar 50% (Sugi,
Red-meranti) 30% (Karamatsu, Hinoki), F&E
Fig D vertical opening of bar 10%, /X—®
F#4H bar type nose-bar.
(d)
Table 19. FIOOKEH KD D& HOBEHOE (7<)
Horizontal opening and surface roughness (Karamatsu)
= . IKEF A O W » & & Surface roughness (mm)
“ﬁ?g%?%? /N — D T8 Horizontal | - S
p Bar type opening of bar | D Ex W EM DX WOE M|
(mm) (%) . Bar side of slice Knife side of slice
13 Nose-bar 70 0.98 (0.50~1.60) | 0.97 (0.40~1,53)
50 0.63 (0.44~1,05) | 0.57 (0.32~1.05)
30 0.53 (0.20~0.98) | 0.63 (0.20~1.15)
Roller-bar 50 0.51 (0. 36~0, 64) 0.79 (0. 57~0, 96)
30 0.37 (0.21~0.53) | 0.57 (0.20~0,73)
0 0.43 (0.29~0, 56) 0.53 (0.32~0.78)
16 Nose-bar 70 0.60 (0.27~1,00) 0.61 (0.25~0.98)
50 0.81 (0.50~1,03) | 0.85 (0.63~1.35)
30 1,03 (0.63~1.28) | 0.95 (0.55~1.38)
Roller-bar | 50 0.34 (0.30~0.43) | 0.50 (0.42~0,57)
30 0.66 (0.53~1.03) | 0.81 (0.60~1.03)
o 0.62 (0.48~1.00) | 0.91 (0.55~1.83)

HOOEEHMED (Vertical opening) : 10%
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Table 20. MOQKFEHAHKD E2EHWOHEB LS (b /F)
Horizontal opening and surface roughness (Hinoki)

St 1A 7, 90 L AEF D T % 5 & Surface roughness (mm)
HXDQ{) fljlj“o? (g]‘g N — D K Horizontal —
Bar type opening of bar D& KR ME 2 & W OE g

(mm) ‘ % Bar side of slice Knife side of slice

> Nose-bar 70 0.60 (0.48~0.71) | 0.54 (0.30~0.90)

50 1,00 (0, 68~1,35) 1,21 (0.85~1.58)

30 0.45 (0.08~1.75) | 0.52 (0.32~0.85)

Roller-bar 50 0.40 (0.26~0,79) 0.53 (0. 38~0.72)

30 0.23 (0.21~0.26) 0.67 (0.50~1.00)

0 0.20 (0.14~0.33) 0.54 (0.27~0.78)

|
A DIEEFTE D

(Vertical opening) : 10%

Table 21.

HOOKFFEED ED&WOEH 6 & (2F)
Horizontal opening and surface roughness (Sugi)

S AP | T & 5 & Surface roughness (mm)
%ﬁgﬂ%?&? 2N — D TR IH Horizontal - - —
b Bar type opening of bar D E WK M 2 xR E
(mm) (%) Bar side of slice Knife side of slice

|
6 Roller-bar 50 0.60 (0.30~1.30) | 0.71 (0.45~1.20)
30 0.64 (0.42~0.84) ; 0.44 (0. 34~0.62)
0 0.27 (0.19~0.38) | 0.53 (0.35~0.77)

HOFEBEHIME D (Vertical opening) : 10%

Table 22.

HOOKEFAED LD SWOEB S (L y FAFVF)

Horizontal opening and surface roughness (Red-meranti)

HOOEHEF Y (Vertical opening) : 10%

. N WS F a1 s v coX P 3
“%ﬁ)%*}é?ﬁf N O ﬁﬁzzﬁﬁf&? HH S & Sﬂu‘rfdce roughnessA fmrrj)
Bar type opening of bar N o xR EIE
(mm) (% Mvaar side of slice Knife side of Sh(xi.,
. | Nose-bar 70 0.40 (0.08~0. 68) .70 (0.35~1,03)
50 0.88 (0.45~1,63) .95 (0. 50~1.50)
30 1.02 (0,75~1,28) 1.32 (0.78~1,85)
Roller-bar 50 0.74 (0.50~1.33) | 0.83 (0.70~-0.95)
30 0.43 (0.16~0.70) | 0.76 (0.50~1,00)
0 0.26 (0.17~0.53) | 0,36 (0.27~-0.53)
6 Nose-bar 70 0.36 (0.19~0,66) | 0,44 (0.29~0,62)
50 1,21 (0.65~1,95) 1.09  (0.40~1,90)
30 2,05 (1.50~2.40) | 0.71 (0.55~0.83)
Roller-bar 20 0.29 (0.15~0.57) 0.64 (0.34~1,00)
30 .25 (0.18~0,32) 0.36 (0.19~0,70)
0 .34 (0.20~0.93) | 0.32 (0.15~0.89)
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Table 23. WOBEF KD L2 ERWOEXRT, &, Alh (FF5=v)
Vertical opening and lack of edge, curl and twist of slices (Karamatsu)
o > %5 O IF XY
B I gniely sy Lack of slice edge
S R P D e - O I L B
ori- | . DFE D H B
(]))feg;cl}; Bar type zontalzgegggal (Lo) (Ly) Curl Twist
opening P g Degree | Frequency
| of lack | of defect-
(mm) (%) (%) free slices (mm) (mm)
13| Nose-bar 50 o 4.0 0.14 1,17 (0.77~1.44) 9.7 ( 5~11)
5 4.0 0.20 1,03 (0.83~1,51) 6.8 ( 3~ 9)
10 4,8 0.83 0.82 (0.56~1.21)| 7.2 ( 5~ 9)
15 4.4 0.83 1.13 (0.59~1.79)| 8.0 ( 0~12)
Roller-bar 30 | 0 5.0 1.00 1,07 (0.81~1,24) 9.0 ( 6~11)
| I 5 5.0 1.00 1.08 (0.92~1.23) 11.0 ( 7~12)
10 4.5 0. 67 0.85 (0.81~1.01)| 6.7 ( 5~ 8)
15 5.0 1.00 1.28 (1,07~1,54)| 11.0 ( 6~13)
16 | Nose-bar 50 0 3.2 0 1,01 (0,55~2,04)| 4.2 ( 3~ 5)
5 3.2 0,17 0.89 (0.52~1.18)] 4.8 ( 4~ 5)
10 3.2 0 1.65 (0.77~2.64) 10.5 ( 7~13)
15 3.8 0.33 1.00 (0.44~1.48)] 8.1 ( 5~11)
Roller-bar | 3 0 4.4 0. 40 1,12 (1.00~1,24)] 8.8 ( 8~ 9)
5 5.0 1.00 0.99 (0.79~1.38)] 8.3 ( 8~ 9)
10 5.0 1.00 0.94 (0.62~1.53)| 9.6 ( 9~11)
15 4.8 0. 80 1,17 (0.68~1.72)] 8.0 ( 7~ 8)
Table 24, WOTEFHEKO ED>SIROBRY, i, QUL (v /F)
Vertical opening and lack of edge, curl and twist of slices (Hinoki)
Tt D xR DORRY
FEA /J%g;)%m ﬁlgjjrm Lack of slice edge
PEE | omit | g L n L oh
ori- s R DR D H R
(ge]ggé Bar type zontalgeggiﬁal (Lo) R E%)) Curl Twist
opening p 8| Degree | Frequency
of lack | of defect-~
(mm) (%) %) free slices (mm) (mm)
13 | Nose-bar | 0 9 0. 43 0.81 (0.50~1.02)| 6.4 ( 3~11)
; 5 .3 0. 33 0.80 (0.61~1.09)] 9.3 ( 7~12)
15 .0 1.00 0.71 (0.47~0.87) 14.7 (13~16)
16 | Nose-bar 50 0 1.8 0 0.99 (0.33~1,20)| 8.7 ( 1~ 6)
5 2.8 0. 50 0.73 (0.64~0.88)] 7.3 ( 7~ 8)
10 4.5 0. 50 0.76 (0.58~0.8¢)| 11,0 ( 9~15)
15 4,2 0.20 0.44 (0.28~0,.60)| 18.8 (17~22)
Roller-bar 30 o 30 0.17 1.24 (1.02~1,39) 11.8 (11~13)
5 4.2 0.17 1.25 (0.95~1,43)| 10.7 ( 8~12)
10 | 5.0 1.00 1.15 (0.94~1,85)| 16,0 (14~17)
15 i 5.0 1,00 0.99 (0.87~1.11)| 15.3 (13~17)
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Table 25. FOMEIETH KD &EDEWOMEXRY, i, LU (2F)
Vertical opening and lack of edge, curl and twist
of slices (Sugi)

. S % I7 D I K
TE YA 7%‘ Ay Lack of slice edge
YE O - ——— ) _
RS opik . g0 i on EZQ(?O)ELQO 5 il U n
o ori- s a1 IR DFREE &R D B
(I))f(‘ggi Bar type Zontalovegg;dl (Lp) (Lv) Curl Twist
opening p g Degree | Frequency
of lack | of defect-
(mm) | (%) (%) free slices (mm) (mm)
13 Roller-bar 30 | 0 4,6 0. 60 1.07 (0,90~1, 19)‘ 12.8 (7~ 8)
5 4.1 0.29 1.00 (0.81~1,16) 9.0 ( 7~11)
10 5.0 1.00 0.89 (0.52~1,11) 12.0 (11~13)
15 4,6 0.57 0.99 (0.78~1.20) 12.0 (11~14)
16 Roller-bar 30 0 4.0 0. 20 0.77 (0.24~1.22)| 11.6 ( 5~12)
5 4.5 0.50 0.82 (0.45~1.44)| 12.0 (11~13)
10 4,2 0. 83 0.71 (0.16~1.14)| 11,3 (10~13)
15 | 5.0 1.00 1,13 (1.00~1.21)| 8.3 ( 6~10)

Table 26, HOEEG D EDEWOEKY, i, Al (Ly x5 VvF)
Vertical opening and lack of edge, curl and twist
of slices (Red-meranti)

KSET D xR ORI
e A %}%'“ J@ FEE A Lack of slice edge
o L e N s ¥ y
PRS- opik - gD R og%j*@m;? i id U o
ori- s 1R OFREE MO LK
é)fegtl}% Bar type Zontalovegg;al (Lp) (Ly) Curl Twist
opening °P 8| Degree | Frequency
of lack | of defect-
(mm) (%) @) | ‘ free slices (mm) (mm)
13 | Nose-bar 50 3 ) 0,84 (0.44~1.38) 8.3 ( 7~ 9)
5 3.0 0. 40 0.75 (0.55~1,08)| 4.3 ( 2~ 5)
10 2.7 0 0,66 (0.20~0.95)| 5.0 ( 3~ 8)
Roller-bar 30 0 4.2 0.20 1,54 (1.10~2.17)| 8.6 ( 5~11)
4.2 0.33 1,55 (1.07~2.07)] 6.8 ( 3~11)
10 5.0 1. 00 1.20 (1.00~1.51)| 9.9 ( 8~12)
15 5.0 1.00 1,51 (1.09~3.10) 10.5 (10~13)
16 | Nose-bar 50 0 3.3 0 1,01 (0.81~1.31)] 6.0 (5~ 7)
5 4.0 0. 60 0.64 (0.45~0,83) 11.8 (11~13)
10 4,7 0.17 0.60 (0.50~0.76)] 9.8 ( 8~11)
15 3.8 0 0.52 (0.17~0.77)| 7.8 ( 7~ 9)
Roller-bar 30 0 3.1 0,14 1,50 (1.04~3.08) 9.4 ( 7~15)
5 4.0 0. 40 2,11 (1.61~3.39)| 5.2 ( 4~ 7)
10 4.9 0.90 1.36 (1.07~1.51)] 11.3  (10~16)
15 4.3 0. 43 1.29 (0.82~2.13)| 7.2 ( 6~10)
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Table 27. MNOKFHMEED EDEROBRT, B, th (F7<Y)
Horizontal opening and lack of edge, curl and twist
of slices (Karamatsu)

o | oxEomERY
f&%‘gﬂjﬂ KT If] Lack of slice edge
. DK D H AR
(I))felégé Bar type Hg;éi?gtal (L) y) Curl Twist
g Degree Frequency
of lack of defect-
(mm) (%) free slices (mm) (mm)
3 Nose-bar 70 4.7 0.70 105 (0.90~1.16) | 12 ( 9~15)
50 .8 0.83 1 0.82 (0.56~1.21) | 7 (5~ 9)
30 .0 0 0.75 (0.51~1.06) | 7 (1~ 8)
e - l
Roller-bar 50 5.0 | 100 1.14 (0.85~1,38) | 13 (12~14)
30 4.5 0.67 0.85 (0.81~1.01) | 7 (5~ 8)
0 5.0 1.00 .29 (1.11~1.68) | 6 ( 4~ 7)
> Nose-bar 70 | 4, 0 | 0,76 (0.24~1,07) | 10 ( 7~11)
50 3.2 0 1.65 (0.77~2.64) | 11 { 7~13)
30 3.7 0 0.62 (0.46~1,02) | 15 (12~18)
Roller-bar 50 4, 0. 50 1.39 (1.13~1.53) 8 ( 5~11)
30 5, 1,00 0.94 (0.62~1,53) | 10 ( 9~11)
0 5, 1.00 0.79 (0. 43~1.25) 7 ( 6~ 8)

HOOEEFMEY (Vertical opening) : 10%

Table 28. NIKFIIEED &0 SWOBXRY, &, Lin (Vo FAFVF)
Horizontal opening and lack of edge, curl and twist
of slices (Red-meranti)

o - S = 0 1 X |
YA | IR T Lack of slice edge i
BES | o | B Y e [ROOELDL nL oA
(l))fe;;‘;l% Bar type :Hggé:rflci)g;al )‘(/)E{)j)g;ﬁ{ GHX(OI)A% o Curl Twist
! Degree Frequency
of lack of defect-
_ (mm) | (%) | free slices (mm) (mm)
. Nose-bar 70 29 | o0 0.84 (0.53~1.07) | 7 ( 6~10)
50 2.7 0 0.66 (0.20~0,95) | & ( 3~ 8)
30 3.8 0.20 0.43 (0.12~0,69) | 4 ( 3~ 4)
Roller-bar | 50 4.2 0. 20 1,39 (0.71~2.67) | 11 (10~12)
30 5.0 1.00 1,20 (1.00~1.51) | 9 ( 8~12)
0 4.3 0. 29 1,39 (1.06~1,74) | 11 ( 7~14)
> Nose-bar 70 32 | o 0.86 (0.63~1.19) | 9 ( 8~11)
50 422 | 017 0.60 (0.50~0.76) | 10 ( 8~11)
30 3.8 0.25 0,89 (0,60~1.87) | 6 (5~ 7)
Roller-bar | 50 41 | 014 | 150 (1.21~1.83) | 13 (12~18)
30 4,9 0.90 1,36 (1.07~1,51) | 13 (10~16)
0 4.3 0.33 1,32 (1.09~1.56) | 8 ( 5~11)

» HOOFEBEFH D (Vertical opening) : 10%
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THRY DEBB/NSCH obi, TOEWOB ST LE/NEL, REFRERERZ OND

(2) UHENOESE, /—20—T, BEFMEOERELLEZZLICIDETHDT 5, u—3
—N— D, DEREMCE S 2ENOEEE, / —2AN—ER0cB AL DEKRT 20, e D&
FENCHE T B2ENORBEIZET LT A,

(3) Whbo3F, #7vVERS SHMTRBEFNKY 2AE LD &ICKD, EBICRIFICE
%o, TOMERIZOEWFEM, FEil, H5 L\th\M@%iiﬂ @B L OND, AT yEn—F —N—
TUM L7284, BEFRED 24L& 8 L%) Mo XL A SN, OGNS L
Thd, MOREICHELTHEDED 5 ERBENEERL T S /2bh it E 2

(4) DEWOERTEEFTSLLIE, v—F——FH, BEHTREDEZRKEE
RIBZEN 5,
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Studies on Manufacturing of Thick Slices (1)

—Relation of slicing conditions and qualities of slices—

Nobuyuki Kivosaira®

Summary

The purpose of this study was to obtain the effects of slicing conditions, such as heating
temperature, depth of cut and bar opening, on the qualities of thick slices. The slicing was
done with the practical slicer designed for thick slicing. The simplified view of slicer em-
ployed in this experiment is shown in Fig. 1. Species tested were Karamatsu (Larix leptolepis),
Hinoki (Chamaecyparis obtusa), Sugi (Crypiomeria japonica) and Red-meranti (Shorea sp.). The
specific gravity in oven dry was 0.51 (Karamatsu), 0.42 (Hinoki), 0.39 (Sugi), and 0.42 (Red-
meranti). The diameter, sapwood width and annual rings width of logs tested are shown in
Table 1.

The slicing conditions are shown in Table 2 for expermiment 1 (effect of heating tem-
perature), experiment 2 (effect of depth of cut) and experiment 3 (effect of bar opening).
The other slicing conditions which were common to experiment 1 to experiment 3 were as
follows; bias angle (y) 15° revolution speed of crank wheel 20 rpm, knife angle 16°30/, clearance
angle (B) 30/, cutting angle (@) 17°00’, amplitude of knife oscilation (/) 230 mm, stroke of
knife and bar (s) 800 mm, angle between flitch and knife (¢) 10°. Flitches were heated in
water for 24 hrs. before slicing. The knife was oscilated with the amplitude of 230 mm at
one revolution of crank wheel. The shape of nose-bar and roller-bar employed in experiment
3 are shown in Fig. 5 and 6. In this report, the horizontal (H) and vertical (V) opening of
bar are expressed by, H={(d—n)/d} X100 (%), V=(d—v)/d*x100 (%). The relation of %, v
and d is shown in Fig. 9.

The dimension of flitch is 15 cm (height) X7 cm (width) X456 cm (length) and the flitches
were cut from the logs as shown in Fig. 7 and &,

The thickness (variation), cutting failure, surface roughness, lack of width, curvature and
twist of slices were measured for evaluation of qualities of slices. (1) Thickness was mea-
sured at six points for a slice (Fig. 10) with a 1/20 mm calipers. (2) The depth of cutting
check and checks per unit length of cross section were measured at the knife and the bar side
of slice after magnification of six diameter. (3) The surface roughness was measured on the
knife and the bar side of slice with a stylus method type instrument of measurement of sur-
face roughness. Surface profile was recorded after magnification of 40 or 100 diameter and
the values of roughness were obtained by averaging of three larger values (4, /s, #3) as shown
in Fig. 11. (4) In this experiment, the slicing was done successively for a flitch to compare
the efficiency of slicing operation or the yield of slices at various slicing conditions. If the
slice stopped and protruded from the bar opening, the slice was cut in next slicing and the
slice lacked in width as shown in Fig. 12 was produced. For evaluation of the degree of lack

of slice edge, the degree of lack (Lp) and the percentage of defect-free slices (Ly) were obtained

Received October 21, 1976
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as following method. Lp was obtained by averaging of d. Evaluation level of lack (d) was
shown as follows; length of a slice is divided into five sections, if the defect is not occurred:-:---
d=>5, defect is limited in one section:----- d=4, limited in two sections:::--- d=3, - , defect is
occurred over five sections--+-+- d=0. Ly was expressed by the ratio of defect-free slices to total
slices. (5) Curl was shown by the depth at the center of 60 mm span as shown in Fig. 13.
The measurement was done at the center and at about 10cm inner from the both side of a
slice. (6) Twist was expressed by the height of remaining edge of slice when the three edges
were touched with the flat base.

The results were summarized as follows;

(1) The difference between thickness of slices and depth of cut, and the thickness varia-
tion were least when sliced with roller-bar and at above 5% of vertical opening of bar. Howe-
ver, the thickness uniformity for Karamatsu became poor, as increasing of heating temperature,
heating for flitch was necessary to cut the knots or to decrease the cutting force. Though
heating must be done at low temperature, it might be necessary to heat at the temperature
of above 70°C for cutting of the knots of Karamatsu or Hinoki. The thickness variation showed
larger when the depth of cut increased. But, in slicing of below 16 mm thick slice, the uni-
formity of thickness could be reduced to the fairly low level by application of larger com-
pression with roller-bar.

(2) 1In general, no effects of heating temperature, depth of cut, bar opening and shape
of bar on the decrease of cutting check were recognized. Though the ratio of check depth
to slice thickness was not changed by increasing of depth of cut, depth of check was became
deep as increasing of depth of cut as shown in Fig. 14.

(8) Surface roughness decreased by slicing with larger compression of bar. A little
higher effect on improvement of surface roughness appeared in slicing with roller-bar than
with nose-bar. The difference of surface roughness on knife side and bar side of slices was
not recognized. In slicing of 13mm or 16 mm thick slices, surface roughness decreased to
about 0.4 mm at 159 of vertical compression with roller-bar.

(4) It was considered that the degree of lack of slice edge related to the thickness varia-
tion. The range of lack showed wider and the percentage of defect-free slices became decrease
as increasing of thickness variation. The lack of slice edge could be decreased in slicing with
larger compression (above 10%) of roller-bar.

(5) The curl of slices were tended to decrease as increasing of depth of cut. Further-
more, it was slightly decreased at low heating temperature for Karamatsu, and at larger
vertical compression for Hinoki and Red-meranti.

(6) The twist of slices were showed a little higher values at slicing of 90°C heating.

For Karamatsu and Red-meranti, the twist tended to decrease as increasing of depth of cut.



