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Nobuyuki Kivosuita : Effects of Knife Edge Profiles on Veneer Cutting I

Effects of microbevel conditions on cutting resistance

E 5 AHTRE NEBREEZLIYTKRE/ F, Vo FATVF, T4 0T VF I
OEKZ NG, BRESAZ(LEYE, /)~ 5 — 2SIl L, 20 lEfT 5
P OB BT DN THRE LT, B ONTRBEERNT I EROLH KIS 5,

1) YIHHEFIOKER IS 1E, HYT < OIIKERT 2189 Rpr, AEICIERT 2585 Rpa B
KOHEFS OWHIM AL SEBICHET B Rps DO BEELDE, Rpr REREIEEL
TEHCEITED, Rpg BAHIFICHT 2 TR OBMES 2% T2 C L X DERMCHIL
Rps BHITRICS Cle—ElERT . 2) MEFMNDIOEE, HUT VEICIEET 25 R B
FUOREICIEN T B85 Rog DO A EEZ 2 EHHRZOIEHFINERICU, Rpy BBHRES &
ERMIRETRT o Rug BHEIMICHS 2 NRIEHOEARE s (mm?) LT3, HHEOBRR Ras
=asb (@, b:E) TRIND, 3) YWHHEHIDOAT) & BT & O BRI Nk E O wRIict 3 3
FEABICKORILZ, 4) WEHEHORE S Re EKEHST Rp DLk Ro/Rp 1, S~
2O e A TUHI U S ARNERE B 7581k BICE TR T %, v OlEBLUA
¥, LN, MRS SOREERINT BT 2LV Re/Rp=0, 2% DUINIBICTETICOAMEH

TBEEDD Do
R R
LW e 26
2. FE R T 26
2.1 TPBICAETT 2 BTEIHEHD - verevereesessomsesisses ettt ettt 2%
2.2 UG E L DTSR +ve e e e ettt s 28
2.3 EERSEER LU AAUVBE R e 29
2.4 HEEUEIRE I L ONERBR T oo 29
3. BB TR S T g e 30
3.1 NNV S PIEIHCSEL D IKIE B AT T DB R coevrerererrrerreee it 30
31,1 BN TYIN LoD IR TSP T veereerereereee i 30
3.1.2 NAEDF e TTEIN Lz EE D AR TGP IT coovereersereeererermmns 32
3.2 NV YEHEPIOEE BT T OBIR oererrrrrerer 39
3.2.1 EF T LI BED TR STHASTT] reerrrrrerereoommes e 39
3.2.2 RRXNEDF NI L7z FERL AT ST crreorrrrrrereise 43
3.3 YINHEILD BB LT Z DFEFITHIA] rvvrrerrrrrrrr e 53
4. % L Wyererernreeanans OO DR P PP PO PP PP RR 59
BB S0 Rt 60
D E 0 TR o T T T TP PESS PRRPRTRaeS 61
19794F 6 27 H2H K #—31 Wood Technol.—31

L K # B



— 26 — PRERBGUITEME 58 306 5

1. #

il

HEmhic s 1 2 HEDL IR, NYOFHmD 5 D IZHREREOMEICEELBLZT0LE
ZoN5M, TOEEPRICOVTRBINETARUBIZASNE L, BED L CHFEOH LT UHEEEIC
L TREMTREICIRT LT 2R E W,

H EFBIEROTEOIRE LTV, (D) PHEIBTHREOAEOIMAICHIBN LD h2bE L3
BB B IR CRHTREFEN &V D), () HET CVEMIE~vE20 59, () ek
Blic_~vEo3 5, (4) $<VE, REOWEICRVvEDT 5, D4HFENELONDL, TTT,
L BXY (2) DFEOSE, BRUNBCHRO VUL EE DT  HERMNELT 25460 TR
ﬂ,ik@)®ﬁifﬁﬂﬁ®ﬁﬁﬁﬁwﬁﬁﬁﬁb,%WMM&@)@ﬁ&ﬁ%é%%mﬁ&%ié
b UL, THF THERERICNANE DT I CHUNN A 175 - e BOEBRER T A B b
W, ZDXHNRT EDS, ARTEIAYREICRRNVE DT L HEOWBEFTEO#EEE L S5 hD
BLIERME LT, N~VOEHEZEZ N THETINIATTIS - 1ok, NIl RT 2 DS oz 8%
YA, ks, BRESSEOEBICBO TR Uit ARITRVEDIT B 2Tk D FHEOMtEEE
W, BIRUBIBICE T 2 NEORIEZERIE 5 ENTE 20, HCNEBMETL, Fhddask
ST 2 WEHELII D E D IBINT 2 08 FREN 5, KB OIS InEE S, MO
RESICHEL S, BTN OEE AR & VB A TSI B 10 2 MR E DB K & <
L, BEFEOREICEESLEZ PRIV, TOLIBRTEMD, HEREITR VRO TN Lick
B, NANVEHETYHENOBEFREAIEE L TB CEREREGCELEZI SN,

1R, EROTHRBICE O THERICARVEDT 254, HEBIUVELEEE 2RSSR
BicbdTod 2540550, AHOFERTESNNVELIEDSEL, EE—EIES, N VOlE
BB, AT, BEEUEICBENT / ~ZN— @ERXE IOl LicGa 02 By TE
D, RXVEDTFLEIYERY, /- XN—2ER ST Lo UEIRIOZE(t, HE0IIENE
NANEDT YT HN L 7 HAORKED 5 S DHBHIZ DV TRRETHET 5FETH %,

COWEEREDFEEDDIHID, A BAMEE, MARENTEENREEZOBEZOLED
foo D OREHOBERLET,

2. £ B FH &

2.1 FMPICYERT B YIHREN

BEH (RIS ESFIRVER) BXOHRRIICS~VE DY HEGD 2 RTUENCE T 2
LM OBGRAE Fig. 1 1ORT . B, EN®B K UALERE I~ VED S TN L 7 ic H e
T2 ST BIBIEINC ¢ LT SEATH ANICPE Y 5 KR4 )7 (parallel component of cutting
resistance) B XU T N EEMAFINICIERY 5 EB H 14 (normal component of cutting resistance)
OWHHANCHITELS & Fig. 2 WRTBIREE 5.

FEESIOMERFROIE « &% Fig. 2 IRLIEDICED, UHERILOACER ST Ry NG
CWHEICIEAT 34 Ry, WHEICIERT 2505 Rps B LU FNEMT OMAEZEIL S & 5 ICHETES Rps
PORBEDEEZ D L,



HARGIMIZ B8 1 5 F 56T

X n o

knife

Fig. 1 2o & 2 B
Geometry of veneer formation in
orthogonal cutting.

d : depth of cut, ¢ : veneer thickness, « : knife
angle, @ :cutting angle, §: clearance angle,

7 sharpness angle, [ : bevel width, mm’ tlght

side of veneer, nn : loose side of veneer, on

: knife back, pqn : knife face, /4 : contact
depth of knife face for material, /A nts : pres-
sure amount of knife face for material (s).

Rp=Rp1+ Rps+ Rps (1)
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b) knife with microbevel

Fig. 2 BWRUIENC & 2 WIE0HLHT
Cutting resistance in veneer cutting.

Ry @ parallel component of cutting resistance
(=Rpi1+Rpa+Rps), Rpy ¢ parallel component
of cutting resistance applied to the knife back,
Rpg : parallel component of cutting resistance
applied to the knife face, Rpg : parallel com-
ponent of cutting resistance applied to the
knife edge, Ry : normal component of cutting
resistance (=Rp1+ Rpg), Kp1:normal com-
ponent of cutting resistance applied to the
knife back, Rpg : normal component of cutting
resistance applied to the knife face, R : re-
sultant of Rpi, Rps and Rpi1, Rg: resultant
of Rpg and Rpg, R :resultant of Ry and Rj.
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Two dimensional dynamometer for AET 510, NEICWEEZMABOHLD
measurement of cutting resistance. . N o
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Experimental apparatus.

i

Table 1. s J& R
Profile of knife edge

Knife No. Microbevel width Knife angle Sharpness angle
! (mm) @ v
1 0 19°507 (19°40~19°50) 19°50 (19°40’~19°50")
2 0.40 (0.37~0.43) 20°307 (19°50/~21°00") 25°507 (25°30/~26°20")
3 0.63 (0.60~0.64) 19°40" (19°007~20°40") 25°407 (25°207~26°10")
4 0.86 (0.82~0.91) 20°307 (20°20’~20°50") 24°507 (24°107~25°307)
5 1,17 (1.13~1.21) 20°307 (20°20'~20°40") 25°207 (24°307~26°50")
6 .21 (1.15~1,26) 19°407 (19°00’~20°207) 25°007 (25°00'~25°107)
7 1.55 (1.42~1.68) 20°007 (19°307~20°30") 25°007 (24°107~26°20")
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Relation of parallel component of cutting resistance (R,) and
veneer thickness (¢) (Honoki).
cut with No. 1 knife, cutting angle @ 21°, O 23°, A 25°.
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Fig. 6 UIHHESLOKEF S (By) EEEES (1) OBEF
(Vy FA5vF)
Relation of parallel component of cutting resistance (R,) and

venner thickness (¢#) (Red meranti).
cut with No. 1 knife, cutting angle @ 21°, O 23°, A 25°.
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Fig. 7 GIEHEBLOACEF 31 (Rp) SBURIES (¢) DBELR
(ko4 F 435 VF)
Relation of parallel component of cutting resistance (R,) and
veneer thickness (¢) (White meranti).
cut with No. 1 knife, cutting angle @ 21°, O 23°, A 25°.

Table 2. GEHENLOACEF 4507 Ry (kg/em) FHWRE S ¢ (mm) DBELR
Ry=ait+b1 \CBT B8 a1, b
a; and by in relation of parallel component of cutting resistance
Rp (kg/cm) and veneer thickness ¢ (mm) R,=at+bi.

Species
KrYnfe Mlcl’.obevel Cutting | Honoki Red meranti ‘White meranti
No. width angle
\ ]
(mm) ay 1 o b} a1 bl ‘ ay, bl

1 0 21° 2,50 0.83 3. 83 1.47 5.02 1.56

1 0 23° 2.54 0.93 3.58 1.81 4,53 1.27

1 0 25° 2.82 1.09 3.26 1.79 5,01 1.38

1 ¢} 27° 2,61 1.48 3.55 | 1,66 3. 34 2,34

3 0.63 27° 2,86 1.07

6 1.21 27° 2.66 1.06

7 1.55 27° 2.90 1. 20

Average 2620 1,080 ‘ 3.56 ‘ 1,68 | 4.48 1. 64
1) Average of values in cutting with No. 1 knife,
Ry=ajt+b, (3)

Ry KETTI4> /1 (parallel component of cutting resistance, kg/cm)
t : HME X (veneer thickness, mm)
ay, by iE¥ (constant)
LEEBRRICE T 53 a1, b ke Table 2 (ORT . #RB LB S LD I, NPk~ ~
N DFISOENE MY, UEAE 217270 ORIHTZA(L S ST LB h, 74 bA T VFTHE
EENZH 578, KA/ F, Vo FAF7YF TREM a, b OEICE 221 ORI T K& IHEE IR
DOILIE, YIHIAALEZ 5 LICkD, WHHEISEMT 2 L0 HHE? 46N 560, TOHEIRY
HIF DL PFEIES 272 0L, AMECE Y 5 X ICBERYIENIIC IRy & 21°~27° BRE ORI T
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i, SBHEIROKFF RSN T 2 UH A O BRIMHATE 20 DEEL 5N 5,

18, FNIREIC N~V , NI 27° TUIH Lck, 23 h IHREICE O TRRNVEDT 2L
L OBMEBEET & 240 WHASHEA) TR, T4/ FOE/RICONTOHZORERER LI,
LEERRICET 28 a, b D NRVEDSHROENT ORI LGS LR U TEZ R S0
Vo TOXIRCEDD, A/ F, Vy FATVF, &74 b4 5 VF3EBIcO0T, KEFMDH
Ry, LHMEX t OBEEH 5 b T HERR Ry=ait+b1 KB BEW o, b i3 KU AL T 2%
HICKREBEBNBODOT, UIYIA 21°, 23°, 25°, 27° DENENOEEFHL Ty, kRt
HIBBICOVTRD X H I B,

Rp=2.62t+1.08 (Honoki)
R,=3.56t+1.68 (Red meranti)
Ry=4.48t+1.64 (White meranti)

LER, &t OBRICENT, =0 OB Ry 13 0 101K 510 SHFTE - 2 RRTHE, HRES2E
MNo.2mm BEEL, ZNUFOESICOVTR H— R RAREET & - 7 72 DEBRE T - T
1300 USRS 48 0 1CBIEY 2 10N TATH DN & BE S QRRASIEHEES S BTN 585 b
BARPETH 58, TR —BERERAICBNT =0 DD Ry DIEAFEIHIC BN THEIMZ
B S BICET B Rys KNS 5 EEXTe Fie, BEBEIC OV TR 78R, 2.62 (R
/%), 3.56f (Lo FASVF), 4.48 GRU A4 A5 VF) TRDODONAZERZWBIEHC BT Hd <
WEICES B KT HRANDEATE B EEZ SN 5,

LEOCEEEVEEDEE, KEICNANEDFIEOEN TR LB, BRSOl H R
S & YT RS /e S B B3NS T & BIREEAE LRSE L, SBIHEH O KE 155 1112 K4
W IAET 2855 Rpr 5 X OFHHEHIC 50T RHMALT S 4 3 10T 35459 Rps 95155 &
ZZ, BEES% ¢ (mm) 358, HEBEICOOTHEMWEIES 720 O Ry, Ry lZFNENIRO K

HIC18 5,

Rp1=2.62t (kg/cm), Rps=1.08 (kg/cm) (Honoki)
Rp1=3.56t (kglcm), Rps=1.68 (kg/cm) (Red meranti)
Rpi=4.48t (kg/cm), Rps=1.64 (kg/cm) (White meranti)

3.1.2 RV EDF I NPT L oKL T

RHFELFIC ARV E DT NP G, NEASYEA O&ERTENALELSE, DZDREK
BOTHY EWHIM & OBARIEE S TR Lk, a— Fe A THREBS N2 05RO KER
371 Rp EHBES ¢ OBIRIC OV TRD 1B A Fig. 8~12 ITRT . &4/ FIC20TRE, ~
~VDUEN 0.6 mm (#4 7 Nod), 1.21mm (No. 6), 1.55mm (No. 7), Vv FA 5 VF, x74
FA T YFICOVTEANVOMES 1.2l mm OHYTHE L ORBRERO A %R U,

NPRENC DT FeNRVEAEB KOBIARAEEZESE TS, WEERROKER [ o H & EREs D
BHERENTYH LEE AU ERRTH ObT T ENTE, Z0OBEE ROERAT KT C iy
%o

Ry=uagt+0b, (4)
Ryt YR OACE M4yl (parallel component of cutting resistance, kg/cm)
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FZ 413

BB B 2 RPN OEE B 1H (KF)

Honoki

t (mm)
Fig. 8 UIHHEIOAET 31 (Rp) SHRIES (¢) OfEER
GRS
Relation of parallel component of cutting resistance (R,) and
veneer thickness (¢) (Honoki).

cut with No. 3 knife, cutting angle & 21°, O 23°.

Honoki

t (mm )

UIBHER LD A AR5 (Ry) & HURJE
Gr# /7 #)

Relation of parallel component of cutting resistance (Rp) and
veneer thickness (¢) (Hoénoki).

cut with No. 6 knife, cutting angle @ 21°, O 23°.

Fig. 9

& (t) DB

Honoki

0.9 1.2
(mm )

NSO KR ) (Rp) SHBES (1) OBk
G 7 #)

Relation of parallel component of cutting resistance (Rp) and
veneer thickness (¢) (Honoki).

cut with No. 7 knife, cutting angle @ 23°, O 24°.

t
Fig. 10

—= 33
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Relation of parallel component of cutting resistance (Rp) and
veneer thickness (#) (Red meranti).
cut with No. 6 knife, cutting angle @ 21° O 23°.
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Fig. 12 YHEHELOKFHHSH (Rp) EHHES (1) 0Bk
k74 b AT VF)
Relation of parallel component of cutting resistance (R,) and
veneer thickness (¢) (White meranti).
cut with No. 6 knife, cutting angle @ 21°, O 23°.
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Table 3. ~~Uv% DU 7N TUHI L 72 s O W BHES DA 18437
Ry (kg/cm) FHMREX ¢t (mm) OBEE Rpy=at+by i<
LIER ag, by (RA /F)

ag and by in relation of parallel component of cutting resistance
R, (kg/cm) and veneer thickness ¢ (mm) Rp=ast+by in cutting
with microbevelled knives (Honoki).

. Microbevel width s '
£ \f e .
Knife No. (mm) Cutting angle as be
2 0. 40 22° 2,05 3. 44
23° 2.76 2.58
24° 3.25 2.01
3 0.€3 21° 2,00 6. 10
23° 2.33 2.90
4 0. 86 22° 1.68 4,94
23° 2,456 2,30
5 1.17 23° 2.28 4,95
24° 1.71 4,01
6 1.21 21° 2,40 9.72
23° 2.36 4,93
7 1,55 23° ? 2.70 5,45
| ; 24° ‘ 2,50 2.98
Table 4.~~~V &2 fo NPT UHI L 72 KeD WIHHE L DK F iR 53 7
R, (kg/em) FEMFE S ¢ (mm) OBER Ry=ast+by 1B
BIEEL @y, by (Vo AT VF)
ay and by in relation of parallel component of cutting resistance
R, (kg/cm) and veneer thickness ¢ (mm) Ry=ast+by in cutting
with microbevelled knives (Red meranti).
. | Microbevel width e
Knife No. ¢ (mm) Cutting angle as b
3 0. 63 21° 3.28 7.40
23° 3. 66 3.71
24° 3. 46 2,93
6 1.21 j 21° 3.80 11.0
§ 23° 3.61 5,41
i 24° 3.30 4,09
7 ; 1.55 f 23° 3.10 6.33
f 24° 3.10 4,36
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Table 5. ~~V&Di 7N TUINI L fo KD U HHESL DK 16 43 71
Ry (kg/cm) LHFE S ¢ (mm) OB Rp=agt+by iICB
BER ag by (FTA LA VF)

a, and by in relation of parallel component of cutting resistance

R, (kg/cm) and veneer thickness £ (mm) Ry=ast+bg in cutting

with microbevelled knives (White meranti).

. Microbevel width s

Knife No. (mm) Cutting angle as by
3 0.63 21° 3.25 10.0

23° 3.91 4,33

24° 4,41 3.07

6 1.21 21° 3. €0 9.97

23° 3.23 6.19

24° 3. 43 4, €0

7 1,55 23° 4,09 5,79

24° 3.71 3.27

: H#E X (veneer thickness, mm)

g, byt NANNEDGFIFYTYE Uz (constant in cutting with

microbevelled knife)
FEEBRICE T B EH s, bs B3R, KEERlIC Table 3~5 {CRd, BB, w4/ FiIc20 TR
Table 110k L7z 6 ROFHE AN TERETIN o 7cds, Ly FAZYFBITHRTA b AT /FICDD
Tid, 4 7 No. 8, No. 6, No. 7 D 3HONYAE AN TOER LT - TS, F, 74 7 No.
7T ONYTUEIALE 21° I UTWHI LIRS, NRICERT 2 MHIERSHIRDREL, B~ FevDZE
T, NEMBOEHGKE L2 0BMAE NI COEMTOREBIZIT - T,

Table 3~5 TH T, ERROAEAERT ag OEIFHRA / T 1.68~3.25, Ly FxF VFT 3.10
~3.66, FxT7A PAFVFT 328~ A BEQESOENHLNLY, 2BNICAHTEZAZIOREI
B2 a OMEIL, ~~OVERM, WEIARESRICREOBEEIIRE 20, i, Table 3~5 KR L EH
as OfE%, Table 2 (CRUZCENTEIH LKL S EBRES OBERICE T 2 A0 e &S
B9 5 EMEDMICIIREMMERLONSDEHIL LTS XU,

DEIC, HDE S0 OBOKEFEATIOM, 2% 0RERNICE T 5108 0 OfflE, 2iEiIC
BOTHEEIMICHS 2 NP OEMIREBICA LIS &F A, NYEIICE T 2 8B 2 N0k
BE b (Fig. 1 88) 20k hkbi,

h=1sin (y—6) (5)
ks ARENC B 2 BWHIM T 2 N0 #E S (contact depth of
knife for material at knife face side, mm)
[ RXVOIE (width of bevel, mm)
v N¥eH (sharpness angle)
0 : IHIf (cutting angle)
wA/F, Vy FATVF, ROA MATYFENENICDOT, B by % LR TRO M Ick
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10 3
Honok i
8 |-
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3
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00 2 4 6 8

Contact depth of knife for material h(x0.01lmm)

Fig. 13 H#kEic B v 20 icd 3 2 Uogmgs (h) LR
3 Rp=ast+by WCEBTZIEH by DR (k4 /)
Relation of contact depth of knife for material at knife face side (%)
and constant b, in empirical formula Rp=agt+b, (Honoki).

h : shown in Fig. 1 and given by equation 5, Rp : parallel component of
.cutting resistance in cutting with microbevelled knife, ¢ : veneer thick-
ness, a@g : constant,

10 b Red meranti

b2

0 1 L | 1
2 4 6 8

L)
V]

Contact depth of knife for material h (x0.01lmm)
Fig. 14 FYkmEick T 2 iictd 2 Ao BmgEs (b)) &FER
R Rp=agt+bg 1T 2508 bs OFAFR (Vv N2 T VF)
Relation of contact depth of knife for material at knife face side (%)
and constant by in empirical formula R,=ast+b, (Red meranti).

s : shown in Fig. 1 and given by equation 5, Kj : parallel component of
cutting resistance in cutting with microbevelled knife, 7 : veneer thick-
ness, dg : constant.
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10 L . .
White meranti
8 —
2 op
o
4
3 o
o I
0 ] 1 ! ]
0 2 4 6 8

Contact depth of knife for material h (x0.01mm)
Fig. 15 H¥kEic B T 284 ce 3 2 W0z s (r) LFEER
R Rp=agt+bs TBFBHEH by OBRE (k74 b4 5 VF)
Relation of contact depth of knife for material at knife face side (%)
and constant b, in empirical formula Ry=ast+b; (White meranti).

k :shown in Fig. 1 and given by equation 5, R) : parallel component of
cutting resistance in cutting with microbevelled knife, {: veneer thick-
ness, 4g . constant,

T2 HNYREOHMES At LT ry 195 & Fig 13~156 0L Kb, LYy FATVF, &7
4 P A5 vF2REOEA, No. 2, 4, 5 OIMIC L ZEBRAERK Liciwd, KAt/ FICBELTT oy
RPN, HEEL S BT I LT be 13 A ABASE 2 LIC kD ZITERIICHINT %
BRAA LN, E b & h OBBRERDZ ERDIDICIE B,

be=84.5k-+0.96 (Honoki)
by=112.6R+1.16 (Red meranti)
by=91.3h+2.02 (White meranti)

h=0 OEOFEH by DI, &A%, Vo FAFVF, k74 b2 T VT ZRENICDONT 0.9 (kg/
cm), 1.16 (kg/cm), 2.02 (kg/cm) &30, EH TN LBk 2 UIHERL O K M4 H Ry LB
WEX ¢ OBEATRTERR Ry=at+by KB 2EH by O, &4/ % 1.08 (kglem), Ly FA
5 vF 1.68 (kg/cm), w74 A5 VF 1.64 (kg/em) TH-7DT, T b & h=0 OFED by 1213
BT B EEZTH L,

Ploc tind, IR~ VEDTTEN LS, €O~V oEBIC XD ET 2RO
KFEFTSH DS Bpa 13, @ — Fe A THRINSNZKFEFNS% Ry, NPT < WIHI/ERT 2 KT
HSHOEED% Ry, FNIETBICBNTHAIME B S DICEST 5 09% Rps 295 &, Rpp=Rp—

T DBWHIM I T 2 HAES & OBRICBNT, =0 OFO by DfE) EEZTXL, Rpp=bi—ban-o
I8 5ho COT &b, FHYRE AT 2KV MIT DK Rps 13, THEDOTER by & F Wkl D
BT 2 N OHEMES b EORBRERIRBRICBNT, AICHKTAHT obT LT
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2%0,
Ryy=84.5h (kgjem) (Honoki)
Rps=112.6h (kg/cm) (Red meranti)
Rpe=91.3h (kg/cm) (White meranti)
T8 %,

EUIMHSHC DACET 9 e DTG LT & 2, 2ORRPLT 2B T 2 EROEH 1K 5, 1)
HHSEE ORI 4 0, BRI 9 SO (RIS 25 Ry,  PKIENC (RIS B 55 Rps B8 LT
FEABRICE N T WHIM AL IS 210 T 2050 Ros D OMLEN b DE#HZ AL, Ry ZHRE

T, Rpg XTI T OWEHIMITHIT 2 W OIEMIE X, Rps BRIV OME S 203 0t 54
B EA T LEDEELEND, KA F, Ly FAT VT, sUA ML T VFSEREICONT, |k
i Ry, Rps, Rps RDTEN, TNOOMA LD FEHT Table 6 R,

Bk S OAWIELA AL, FA /043, Ly FAFUF0.52, K74 A5 VF0.55TH
D, Rpi, Rps DEAEEICLODOHED A 5L, IWESEGNEEEOGECBLEITHL, Ll
A EEER A 1718 - Fo BRI 3 B iz 9 &9, 2O BEOMHS IRV w, Ry, Ry CWHHMOLED 3

MIEOME & OBLEIC DD THREL C I3 HIEn,

3.2 NANNEHEGHEROEEFES HOBR

3.2.1 THATHIN U FOIEE HI 40

HRENC RV A DT IO N TYIN L 7B, 0— Feic XDl & 2 AL uiigE s 72 b o w)
WL OEE G101 Ry EHME X ¢ OBRIC DN T OFEERE A Fig. 16~18 1077, TR ICIZ
Il A A 21°, 23°, 25° O 3 BEBSICE LS B RO ®ITH I 40 S MR S OBFAR L0550, TEH
Fi IOMERFHOT « 84 Fig. 2 [RT LD ICd 5icizd, HHAE O TYE L2 B A EmE i sy
HOBEREIIE > TN %, BRSSO LD, UNALEENLSETE e~ Fer TSNS
ML DR 105001 Ry (kglem) SWBJEES L (mm) OBBICIIRESHEEIEAONT, R 3 1%
B T4 LI DEHIMNUET CUANCHEND 4 2 HIAERT, 108, 250 OlD R, OEILIFFIC
NEL, MATE22H0EHEZ 0N, Ry &t OBEEROERNTHOHT LT 5,

Ry,=as! (6)

R, : T © Tt )71 4377 (normal component of cutting resistance, kg/cm)

Table 6. ] #Hl £ 51 @ & F J7 i 4> J

Parallel component of cutting resistance

Species Ry Ry | R:"’3
(kgf cm) (kg/ Lm) I (kg/em)

Hénoki | 2,62t 84.5h | 1.08

Red meranti | 3.56 1 112.6 I L 1.68

White meranti | 4,48 ¢ 91.3h ‘ 1. 64
J . e

Rp1: Component applied to the knife back.

Rps : Component applied to the knife face.

Rps : Component applied to the knife edge.

t :Veneer thickness (mm).

h : Contact depth of knife for material at the knife face (mm).
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t (mm)

1.8

2.1

(kg/cm)
;:/‘i
Teg
a@

Honok i

R
>
%
I3
O
®
@

Fig. 16 PP OBEMSH (R CHEEES (¢) OBRF
GhA /%)

Relation of normal component of cutting resistance (R,) and
veneer thickness (¢) (Honoki).

cut with No. 1 knife, cutting angle @ 21°, O 23°, A 25°

t (mm )

0.9 1.2 1.5 1.8

T T T T T 1
\o
T2 o

ags O h
g\%,\&\-

(kg /cm)

s 8@ QA\OO
®

&

&

M%\%\ &

4

Red meranti =

Rn

a8 27w o

A

Fig. 17 IHHEROZE ST (R) & RIES
(Vvy FxXFVF)
Relation of normal component of cutting resistance (R,) and
veneer thickness (¢) (Red meranti).
cut with No. 1 knife, cutting angle @ 21°, O 23°, A 25°

(t) OBF

t (mm )

1.5 1.8

(kg/cm)
1
B
@
o]
.O

Rn

White meranti

Fig. 18 UIHHEIOBE TS (R) EHRES (1) OBFfK
GRIA4 + A5 VF)
Relation of normal component of cutting resistance (R,) and
veneer thickness (¢) (White meranti).
cut with No. 1 knife, cutting angle @ 21°, O 23°, A 25°
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Table 7. UIMIEILOTE I 05T R (kg/em) LEFEES ¢ (mm)
DR Ry=ast [TBT 5EH as
az in relation of normal component of cutting resistance
R, (kg/cm) and veneer thickness ¢ (mm) R,=asl.

Knife ‘ Mlgé(g%ivel Cutting | - Spf%cles -
! . . . . .
No. | (mm) | angle Honoki ! Red meranti White meranti
1 0 21° —2.79 —2.42 —3.71
1 0 28° —2.94 ; —2.21 —2.84
1 0 25° —3.18 —2.59 —3.43
1 0 27° —3.17 — 2,94 —3.28
3 0.63 27° | —2.62
6 1.21 27¢ —2,54
7 1,55 27° ~3, 06
Average —3.02V —2.54 —3.32

1) Average of values in cutting with No. 1 knife.

JE & (veneer thickness, mm)

as * B (constant)

FREBAIC B T A ER as B3Rk Table 7 1TRT, A/ FICDOTIE, TIATHHIAA 21° 5 27°

LR TN LicA LIS, No. 3, No. 6 X0 No. 7 O T G144 27° i LTHIE L7z
BEDEA KD, Ly FASVF, R74 b A5 VF 2RIBIC DD TRIEANTUN LcEADERETARL
Td, Table 7 IOGRLIcH as Of%EH B &, T4/ FETEH (547 No. 1) TUNIHA 21° » 5
27° OWHIC B N T A BB (L& TS, JNGR~NICEF R 086G & 17 U < B as OMEIIH
TR D KSR S SN0, iz, EIICR~VE DS TN % 27° 108 W T Lo
£, TRE TN LRI B LT Ry & ¢ OBIFRE RS ERROALIR LT 50008 2
Hoibe UL, &RMICATHEMCIRAZRERROSOEEZ TS L, FFUHIHLtICE
FBHEMOIZSHBETS 50T, @ a s LT No. 1 o HYTUN LzRo e £ iz
Btz wA/ FOBAERIC, vy FATVYF, RUA MASVF2/FICDOOTY, EH as 121
BIAIC RS ELINTBNEDEEZ SN, SUBILICET A HEFE Uiz, NODT EH D, 33
RISV TR S IER LIS ST OUIIKELO S5 )1 Re (kglem) SRR S ¢

(mm) ORFRIRKROE SIS,

Ry=—3.02¢ (Honoki)
Ry,=—2.541 (Red meranti)
Ry=—3.32¢ (White meranti)

W I~V DT RO T L 2 R QI O KP4 ) SRR S & OBIRT R 7o B
ROAEIL, T4/ F, vy AT VF, F7A PAT VFONICPPRERBEMD & AL/, '
P53 7) & BAE & OB RIC B W 2 RO AR, KFEHRSHIS oNiR EOMBICE 2R
IHEE A HIISV . ABDRE Uil X5, PN OEmE T [N S OIICENT 5



— 42 — WERRETERE #3065

16
&
[
Honoki
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Fig. 19 UHHEROBHET AN (R SBEREX (1) 0BEF
GRA /%)
Relation of normal component of cutting resistance (R,) and
veneer thickness (¢) (Honoki).
cut with No. 3 knife, cutting angle @ 21°, O 23°.
24
L ]
20 L Honoki
f]
o
N\
ol
) 16 |-
L]
@ &
- 12L o ot
%
o ° °
sl )
4
0 ] t ] ! i L
0 0.3 0.6 0.9 1.2 1.5 1.8
t (mm)
Fig. 20 {IHEbiOTRE TS (R SHRE S (1) 0BE
GRA /%)

Relation of normal component of cutting resistance (R,) and
veneer thickness (¢) (Honoki).
cut with No. 6 knife, cutting angle @ 21°, O 23°.

[R5 Rpy & HVRENC AEFT B BR5 Ras D ORERRENE EHZ 5L, [aROREIC R~NVE DT IZNE
HTEEI L KD BEFHST Ry 3HYT VB /ERT 585 Ru KM L, Ry=Ru L Tb&
Vo FY, BESA f (mm) EF5L,

Rp1=—3.02¢ (kg/cm) (Honoki)

Rpi1=—2.54t (kg/cm) (Red meranti)
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12 + .
Honoki
™ e
8 L \5\.-‘\ ° 9,
= \w-‘
i \O\\.’\a\ ®
o4t . '.\'.'
=1 8 ° t (mm )
o0 B ——— N : : : ;
03 © 0.6 9o 09 12 1.5 1.8
OO\OO\OO\O o o
—4 \00\0\00
Fig. 21 SIHHEPL OB TR S (Re) EHEES (1) OBR
GRA /7 )
Relation of normal component of cutting resistance (R,) and
veneer thickness (¢) (Honoki).
cut with No. 7 knife, cutting angle @ 23°, O 24°.
28
o °
T o
24 |- e — ® ®
e @& ——__ ® ® ®
e ® \\o
® e —
L]
’E\ 20 - Red meranti
N
o
Z 16
12
_ o o
O o o
gl O o T 5 o0© o
o ° o o o °
S0 ——a_
oL ! I L ! L ¢
0 0.3 0.6 0.9 1.2 1.5 1.8
t (mm)

Fig. 22 UIHEH OB\ A4 (Ry) ERREE (1) OB%
(vy FAFVF)
Relation of normal component of cutting resistance (&,) and
veneer thickness (#) (Red meranti).

cut with No. 6 knife, cutting angle @ 21°, O 23°.

Rp1=—3.32¢ (kg/cm) (White meranti)
2125,
3.2.2 NANVEDT R YT UM L B OIRES 02
W ~OVE DT e A FIV, FEMZ NN XD RE & - e T T 2L s T
U7, BLELEINIIES 72 O OWEHEIT OB F 4] Ry (kg/em) EHE S ¢ (mm) OREFZRD
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24 _\_, .

\
® @
20 |- ® e o

16 |-

(kg/cm)

12w\ o
o (¢}

Rn
o

o

o

/

. o © o
- o o 0 G
° o 0\8 °
4 White meranti
0 ! I ! | ! I
0 0.3 0.6 0.9 1.2 1.5 1.8
t (mm)

Fig. 23 UHIEROREANS T () SBEES (1) OoBF
GRIA P25 vF)
Relation of normal component of cutting resistance (R,) and
veneer thickness (7) (White meranti).
cut with No. 6 knife, cutting angle @ 21°, O 23°

20
Honoki
16 (-
[~
5
S 12f
i)
o’ ®
@ ® e ®
® o ® ®
8L N P ® ® @
. ) @ °
o o
N (e}
4 - o o o o) o o
s s o Q ° °© 00—° o On 6o o o
a
& G Yy ATTATE aa b A2y
0 | | I 1 1 ]
0 0.3 0.6 0.9 1.2 1.5 1.8
t (mm)

Fig. 24 NPRmclERT 2 IR OZE S 19 IS (Ree)
EHMEE (1) OBk GhA /)
Relation of normal component of cutting resistance applied to the
knife face (Rys) and veneer thickness (¢) (Honoki).

cut with No. 3 knife, cutting angle @ 21°, O 23°, A 24°.

T SERRRER A Fig. 19~23 10RT . ERERLE LT, F4/ F122W0TiE No. 3, No. 6, No. 7 OHY
ZHRY, TEIAEELS TN LROoRE TS EEEES OBBRERLIR, Ly KA T VT,
FTA AT VT 2RBBICONTE, No. 6 OAMTHEILIcHDIERDAERTICE ED B,

Fig. 19~23 IC/R L2 LD 1T, WHHEROET H 5 I3 ERE S OIS E & MOIZIZHEEMICET
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24 - ° Honoki
20 b ®
—  ___a o
o e
®
E 16
S
~ 12
N o
) © ° 7o oo ° o 0 o ° o
= T )
o 8 [e) 5
© o ° ° 0o ©
4 b
a AA-——«AA e N AA £ R & a - . a a
0 L ! i ! ! i
0 0.3 0.6 0.9 12 1.5 18
t {mm )
Fig. 25 Nk fEff9 2 UKL O FEE 1043 1 584> (Rns)
CHFES (1) Ooff G/ +)
Relation of normal component of cutting resistance applied to the
knife face (Rpg) and veneer thickness (¢) (Honoki).
cut with No. 6 knife, cutting angle & 21°, O 23°, A 24°.
16
Honoki
12 |-
e '@: @
% — ® S * L . °
o L]
SE
o
£ 4L
8o
= OS50 o * 00T, Zo—d>
0 L L L ! ! !
0 0.3 0.6 0.9 1.2 1.5 1.8
t (mm)
Fig. 26 Akiiic Ve IS 2 USRI OB\ IE J7 1143 15050 (Rne)
FHIES (1) OB GhAt /)
Relation of normal component of cutting resistance applied to the
knife face (Rp2) and veneer thickness (¢) (Honoki).
cut with No. 7 knife, cutting angle @ 23°, O 24°.
T AY G L, BURE S ORI T RSB T L, RIS ETICBAT 284 & ichh

oo NYBEIC S NEDT, NEMEZGNMALID B RE L - TUY LEA,

EIEDEICTS 578, FIROD & 5 i BT & 4B

% No. 3 OAYE HOEINIMG 23° THINI Lo ABRE S 239 1.2 mm,
T L7235 SRR £ 3% 0.6 mm T,
DEICENT b, TCT Ry

o— FeVTHRILENS
MO 5HA,

— IR ICEE TR

IBIEONTZDMIBRBICETL, feEiids4/ F

No. 7 DA% MUK 24°

LTI A DREE 3001 B 5
HYRIMITAE S 2 BB H T Olsr £ < WIEl
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Rnz2

PREFBRIG S
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o o_ 8%
) ° © 000
4 & N A A pb 28
4 a LN “ N
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0 0.3 0.6 0.9 1.2 1.5 1.8
t (mm)

Fig. 27 HYREIClEAT 2 UIHHER ORE H H5 0155 (Ras)
EHREE (t) OBk (Ly FA T VF)
Relation of normal component of cutting resistance applied to the
knife face (R,s) and veneer thickness (#) (Red meranti).

(kg/cm)

Rn2

cut with No. 3 knife, cutting angle @ 21°, O 23°, A 24°.

32
®
. ®
Red meranti
281 ® ®
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PS ®
®
® ® ® ®
24 -
o
12 o o o 0 ©
o Qe
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o o o o} o o °
8L
a
a a a
a-4 4 ey A AA S 9 > a—2
41
0 L I ] i ! 1
0 0.3 0.6 0.9 1.2 1.5 1.8
t (mm)

Fig. 28 N#kiiclEfd 2 MBI OB E A WS 85 (Res)
EHES (1) oBEK (vy FAFVF)
Relation of normal component of cutting resistance applied to the
knife face (Rpg) and veneer thickness (#) (Red meranti).
cut with No. 6 knife, cutting angle @ 21°, O 23°, A 24°.
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Fig. 29 NI IE T 2 VIR OB A 6150 5> (Rag)
CHNESX () oK% (Vy FX 35 vF)
Relation of normal component of cutting resistance applied to the
knife face (R,9) and veneer thickness (¢) (Red meranti).
cut with No. 7 knife, cutting angle @ 23°, O 24°.

Rnz

2
[S
D
>
P,
>

White meranti

1
0 0.3 0.6 0.9 1.2 1.5 1.8

0
t (mm )
Fig. 30 Ak (ef< 2 WHHKGL O BECH 105 0185 (Rag)
FHRFEX (1) OB GR74 A5 VF)
Relation of normal component of cutting resistance applied to the
knife face (Rug) and veneer thickness (¢) (White meranti).
cut with No. 3 knife, cutting angle @ 21°, O 23°, A 24°.

2A LD, 1k, Nk ~<~vED

TERT 2 OKRE SH50E LT, ZOMMF ARSI &%
Z DD IEI

IO ETHUNIAE RS < F 2 LREFASIOIENFRBE T 2HR NS 51,
AU S SR LT D DML GE 40°~50° RETH D, HEWIHIcBHTHE L 5N
TV AUEIMEEL D 2D KE D,

T ARSIV DU AN THIE Lok e — F e v TRIBES N 2 BALUINIIES 72 D Ot O EE A
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Fig. 31 Nk lE M9 2 DL O FE F 5 155 (Bag)
ERES (1) OB (k74 bt T VF)
Relation of normal component of cutting resistance applied to the
knife face (R,g) and veneer thickness (¢) (White meranti).
cut with No. 6 knife, cutting angle @ 21°, O 23°, A 24°.

16 |- ¢
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é °=0-0—53 oo o0 o o © °
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White meranti
0 L | 1 i 1 I
0 0.3 0.6 0.9 1.2 1.5 1.8
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Fig. 32 H#REI/EHT 2 IR OEB S 5 15 (R
CHIEES (t) OBtk GhuA P47 VF)
Relation of normal component of cutting resistance applied to the
knife face (&,3) and veneer thickness (¢) (White meranti).
cut with No. 7 knife, cutting angle @ 23°, O 24°.

[0 Ry (kglem) 2, N S WIENCTET 2 %5 Ray (kglem) & YRTICIE RS 5 5850 Rua (kg/
cm) OFFEEEZBE, Ru=Ry—Rp 2185, V0E, Ry ARELEEES ¢ (mm) ITHHT 5 Ru
EHROBER, Ru=-3.02t (Gha / +), Ru=—2.54t (Vv F* 75 VF), Ru=—38.32{ (k74 b
AFVTF) hORDBT EICEY, FNYRKEIZEET 2 TBEFESH DS R 2R, M EERE
XOMBEETRT &, Fig. 24~26 (k4 / %), Fig. 27~29 (Vv F2 5 vF), Fig.30~32 (k74 b £
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TUF) DEDII D 188, KERICH Iz - THINC~NRvEDH e E LT, No. 2/,m5 No. 7FT
6D DHMDONMAE L Licds, ZORN No. 2, 4, 5 ONYE AN EBRTIRES 1 mm P EOBK
VB TTIE 018 » fofcdh, BIEH DI ORE AT BAEDT — 2 — 0 54t Lic,

No. 3 O AN¥A L, WA A 21° I LTl Lc e, Hhid s Ml 2 & LT, Nk
ICYERTS 2 WIHIEREL O BB H IS0 D I%Sr Ras 13, B S DA S & & ICHIIMBIICE T Y 5, C
DA AA / +% No. 6 ONYTENIMA 21°, 23° 1K LT, Freh T4 P AT vF% No. 3 ONYT
UMY 23° AT LTHIHI Lcicd A o b8, NSO 4T Ui Lo & Res SERJE S

BRI B — B AR T o Rue DNENUE SRS  —i2 A /R 9 By, Fig. 19~28 IKiRLicm—F
LVTHIR S AR Ry EEE S OBET, R BEHRTS OBACE &R0 BFHRMICET
L, D& FoAEIT Fig. 16~18 IC/R LIcBI AN TUH LB Ry L HAUE & & OBRICE T 2 i O

AR UL A, 2T, W OEEL 507 O 5 B AYRKIE IS % %0 Rue (kg/em) L HL
BE S ¢ (mm) OBEMEBHTHESOLENEEDICD0T, TOEBAEROERKNTHOHT &
Lz

™~

Rpo=a4107034-¢ (7)
Rpp © UIHESL O WL IF10153 71 O 5 B NYENCTIER S 5 154 (normal
component of cutting resistance applied to the face side of

knife, kg/cm)

Table 8. N fiic 19 2 GIHEHL O TR 7407 Rng (kgfcm) &

HAE X ¢ (mm) @B&iln’: Rpo=a070 ¢ [T B 5588 ag, bs, ¢
ay, by and ¢ in relation of normal component of cutting resistance
applied to the knife face Ry (kg/cm) and veneer thickness ¢ (mm)
Rpa=a4107 3t 4+ ¢

Honoki Red meranti White meranti

Knife | Cutting -
No. angle a; | b ¢ ay b3 c ay b3 ¢
3 21° 12.3 0.705 6.9 4,6 1.035 18.6 18.5 1.036 24.0
23° — — 3, 5% — — 7.0% 6.7 0.781 8.
24° — —| Lex| — — | ek — — | 5.3
| - - -
6 21° | 18.5 1.240 18.5 - — 27, 0% — — 23,7%
23° 5.2 1,012 7.8 - — 11, 1% - — 11, 2%
240 — | 2.8% — | 6.1%* — — | 7.0%
7 23° — — 10.1% | — — 13, 5% — - 14, 4%
24° — | 15 — — | 5% — = e
* Rpo=c

(7)) R 28 ¢ &, BRIEE 1, L2 BT 25 (Rpg)1, (Rpg)e RED, f3={1+42)/2 ICET 5
(Rp2)s AL oithfi Lo ook, R T U,
. (Rp3)1 X (Rpg)a—(Rng)s?
(Rng)1+(Rng)s—2(Rn2)s
c: (7 RicEF 558 (constant in equation 7)
(Rp2)1, (Rug)s, (Rng)s @ WAUE X £y, ta, t3 11 B Y (e 95 B 1153 ) Dulsy
(normal components of cutting resistance applied to the face
side of knife at veneer thickness of f1, {3, ¢{3)
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t : HHFEX (veneer thickness, mm)
as, bs, ¢ B (constant)
ER as, bs BLU ¢ OffiE Table 8 1Rt 5k, KEICE T BEESTMD DS Res HEBEE X
ICBARIE S —EDMEE R B4, Rue DEZFEHL, e DEE L TRLTV S,

FHREIAE RS 2 IR OBE H WA DS Ree EHEBE S ¢ OBET, BHE S SHOHIHIC
BT Rug 13 10 LT 8% & 591 M OGBSI TS S b s 28R, —ic~~w
DIREN L, WEIHENS S o TR LIICH SN d <, Elheby FAF VT, KTUA4 ML TV
FICHB L TRA/ FIBNTHODUPT OIS A LN L, FHORRIIWHIMOME B 50340
MEHICEEL TS SN L DICEA LN DY, TONHEEREZLILIED, COXIBT EnD,
KT Rpg & t OBRICENT Roy QD £ ICERIL (40E L—EEZRT BDlE, 2D Table 8
IR LB H ¢ DA — IS HYPRIENCE T 2 BEF M Ok LTED B, DL NP

BN EREEIME & OBEIRE & OBIEIC DV TU MRE A 52 L1Kd %,

SIHHEIT DA IT 10 5377 & AR 5 1 5 A S BHI M & O HEIRIE & DB B A ME T 21ch 7 - T
i, BNCRUIc X9 Fig. LicB T 23003 2 VI O M S 7 &2 & D&, K¥EFRSH T
DD HNYREICIERT A1 A 2RISR ZC L) EHRMICIEINT 2 &0 RS E O,
UIBRILDEE F D5 5, NPRHEICIERT 5 0 Ree DBGICE, Fig. 1 B0 THBM R
K (AT) &Yk (nts) OPIEER s (B EMICHT 2 VST OEAR) & OBE#ESENS 0
EEZT, RRICI D N OIEAR s 23K,

_ 2sin (y—0) sin (y—a)
_4___2:};%?@’)’_‘“_ (8)

s s gEIR T A Yk D FE AR (pressure amount of knife face for
material, A\ nts in Fig. 1, mm?)

1 MR Ic D T Fe~xov i (microbevel width on the face side of
knife edge, mm)

v @ N4Efy (sharpness angle)

o @ ¥y (knife angle)

6 : YIEIMA (cutting angle)

FRTRD I B MM XI5 Nk OEAR s & Table 8 (RU7c 5B ¢ © BHE K b
Fig. 33~35 DK 5, 15, NKIEICH T 2 MALIC X D UMHEILICRS T 2 A4S 22D, Fig
1 KBOTHHMOEIBEI R 4 ICKE {755 nt OBAICHE LT ts OIAICE T 2 BRI /N
EVBDEEZOND, COT L5 NYRENIC K 2 MM OZEIESEKICIE 5 ETONYRITDE
AgE (Fig. 1 KBW 5 Antw) 2Ry, COBECHLTERceE 7oy b LT A Fig. 33~35 (T
RULBRICIE L TETE S ENKRECH obhicicw, AMTIE Fig. 1 BT nts PHEHE
BEEM c OBBRICOVTUTRE T 52 1T 5, 108, BHEETIWRELMIH DD B AN E I
9 B Hk5 Rpo 1B LT BUES 724 BT 53 2 ki O PR S B i U TER c A7 vy T
% & Fig. 36 IT/RT LD 5,

Fig. 33~35 IR L7z #iflp 5, S8 ¢ SHHIMITE 3 2 kim0 AR s DBIRZE R 51243,
5=10X10"2 mm?~20 X 10~2 mm? (T3 % ¢ DEBKE L TE D 20MBEEH 505, SBNICHTE



C

Constant value

C

ue

Constant val

Humic s %

~

0 | l 1

12
s (%0.01mm?2)
Fig. 33 EEil Rua=a, 107084+ ¢ (T
Hee & RYRKIRICE O B WHIFHCH
NN (9)®w%(+ﬂ/#)
Relation of constant ¢ in empirical formu-~
la Rpg=a; 10798 +¢ and pressure amount of
knife for material at the face side of knife
(s) (Homnoki).
Ry normal component of cutting resistance
applied to the knife face, f : veneer thickness,

a4 and bg : constant, s:shown in Fig. 1 and
given by equation 8.

5 375 i

24—

12+

O
e}
/ o)
d Red meranti

0 | 1 1
12

s (x0.01mm?2)

24

HNIICRD

1R CRF — 51 —

C

12

Constant value
O

White meranti

0 | | I

12
s (X0.01 mm?2)

Fig. 35 K Rue=a, 10708 +¢ 1T B 2 5
Hee & AYIKINIC B T B iced 5
NPOIEAR (s) OBR GhkyA b 4
7V
Relation of constant ¢ in empirical formu-
la Rpa=a4 10708+ ¢ and pressure amount of
knife for material at the face side of knife
(s) (White meranti).
Ry : normal component of cutting resistance
applied to the knife face, ¢ : veneer thickness,
a4 and b4 : constant, s:shown in Fig. 1 and
given by equation 8.

P

W

Fig. 34 HEX Rug=aq 10~ l’3‘+c B0

)
oo NPT I T DR it Z
HHDIEAE (s) O)EE]’,\ (L K4
VF)
Relation of constant ¢ in empirical formu-
la Rpz=ay 10703+ ¢ and pressure amount of
knife for material at the face side of knife
(s) (Red meranti).
Ryg : normal component of cutting resistance
applied to the knife face, ¢ : veneer thickness,

a4 and b3 : constant, s:shown in Fig. 1 and
given by equation 8.

\liQNF

24



18 |-

[

12

Constant value

Contact depth of knife for
material (h+x0.01mm)
Fig. 36 B R Ry=a, 1070 +¢c TP
U BER ¢ SNy BT 54
MM icd 2 N oEmEs ()
DB
Relation of constant ¢ in empirical
formula Rjs=a4 107938+ ¢ and contact
depth of knife for material at the
face side of knife ().
@ : Honoki, O :Red meranti, /A : White
meranti, Ry : normal component of cutting
resistance applied to the knife face, ¢:

veneer thickness, @4 and bg : constant, % :
shown in Fig. 1 and given by equation 5.

PERRBTIEHE 5 306 7

Hc it s VNS RITT Aic BN L, ZoRno
Al s BRE LR ZICONT LAEWITIE L 2 5 [
BHLNEEDL, B ENYRMODEAR S D
BREROEBRNTH obT T &iCT 5,
c=aysb+ (9)
¢ 7TRICBTF AE% (constant value
in equation 7)
s L HEIR T T A N kE O EAE
(pressure amount of knife face
for material, mm?)
as, by EH (constant)
FERERNICBI2EN s, b 2RKDDE, T
(kgfem) BTS2 WYkl O EAE s(mm?)
DOBIFRERDE SIS S,

C =64, §s0-790

(Honoki)
c=76.250-62¢ (Red meranti)
¢=59, 8s0.511 (White meranti)

CORITUTRDIER ¢ DIER, HEESICHE
BRI S BEIBS ICRi 9 2 Akii D EABICEL S b
DT, UPELL S IKa— FeuTiihEns
IR DT TR Re 1, N9 < WIHICIE A
T BIIY Ry ERENC YERIT 5 5050 R D> HHERLS
NTNEEFTBHE, TTTRDIIE ¢ 13 Rug ITH
MU, 2ED c=Rpg EEZ SN 5,

VI LUBHEROEE ARSI OOV TR LT & 72208, TORBMREBENTLEROEIITE S, ik

HHCNRANNZEDT T, PRI <HEMOLEAETUIN Lz icn — Fe VTR &N 2 9B O 5 1
D3 Re i3, e SOEICIERT 500 R & NPEIICERT 2009 Rus ORI EEZ N5, T
TT, R BHEPEEICS~NE 2T Pl LB ic B 5N 2 B FSAICHEN L, BRESIcLD
WRHOND, Rpg DIEE LT, Ry— Ry ZEBEICH LT 2y b LB, Ro—Ru BEHEXIC
BAGRIL C —BEA R URDER &9 5 &, COEITENMICHT 2 HPREOTABICEASN S,
£, HRESZ ¢ (mm), WHPICET 2 ki FEARA s (mm?) &9 5 &, IR OEE A
5371 Ry (kglem) 1286 S MIFEIC DWW TENENRD & S ITT B,

R,=—3.02t464. 6s0-79 (Honoki)

Ryp= =2, 54t +76. 250-624 (Red meranti)

R,=—3.32¢+59, 8s0-511
B ORBRETEHRE S BEOEA IR0 DS, ARITTS - 72 RREIET & — D5, >E ol
ik 3T ICILE LT No. 3 oA AOUIM 21° T, 72k 4 / 4 No. 6 OFY%E MOGMA 21°

(White meranti)



WARUIENC B 1) 5 HSRTLRDEH 51 kT — 53 —

%%m@%“fwmbt%ﬁ,%WM§ﬁ1stmmuTmm5t%mmwm % TS 0533 DALY
FREBARICR U iR DR ED, Chicd b0 Ry O s DR T 2,
3.3 HHHEMOE B X U2 DIERFR

CNETHEHND B OGRS R VE DT TEHI L, w— e v THIEE 75 8 RHSHL A KT
Tilno3 s KO F 530D 2 FsNIchd TRFEI LTS e, coTlENS 20 h0a B LU
O &I HRE S OBEIC DOV TR 4 C Sicd 2 WL O AT 40 Ry & Wity
W90 R 05, ZN5 250D GH R BERKRTRD N5,

R O D4 (resultant of cutting resistance, kg/cm)

Ry UIIRST DKE ST f142 )1 (parallel component of cutting resistance, kg/cm)

Ry » YIS SL D& T 43 )] (normal component of cutting resistance, kg/cm)
ks, AL COBITIIR & DA~ D) BV Ry LRITH15T] Ra O, Ra/R,
THODT T EWLT %,

HPEHENT A VEDT IO YE A, W87 21° 12 U TURI L2 oDk o 4477 & B &
ORFRE Fig. 87 1URT . UHHIEIRO ARG SEHOWIFNOBATE, BEESBE L icoh
THEBIITHEINT 2 EAER L, HAUNES20 040 R (kg/em) EHEIEX ¢ (mm) OBRIC
WTORBREZRDZEROLHICE D,

R=4,05/+0.73 (Hoénoki)
R=3.96f+1.49 (Red meranti)
R=5.90¢{+1. 83 (White meranti)
BB BIEEH, KA/ F L Ly FAF vF TR ELIHRNCE T AARIBEBREEOEELTRL, &7

APATYFOBGITE NG 2WIICHE L TH i - TV 5, COT &IKBEALT, TAHTYH
U A WD EINHIEIL O IV 153 )1 8 K ORI & HMUE & & BRI 51 2 KB 0 GILE 4 5
L, Table 2 LU Table 7 IWRLIEM a1 8L a3 TABNB LK TA b A T v F OBATIH

16
/./
T o1zbk a —%
& A
f< A /'/ a
o 4 IS -
: N ao- s %
Z st s e 0.2 2%
-0
a4 __O"';J/"/O
A&/' a _9’}0-."’8
&4 - -
4 - A/‘A/ Oo——go;/o;'/”
— 7 _ 004~ @
,-3;'/o&
0 i L L | 1 1
0 0.3 0.6 0.9 1.2 1.5 1.8
t (mm)

Fig. 37 WHMHEIoGT) (R) LRHURS (1) OBf&
Relation of resultant of cutting resistance (R) and
veneer thickness (¢).
cut with No. 1 knife, @ : Honoki, O : Red meranti, /\ : White meranti,
cutting angle 21°.
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@ _ .
® Honoki
24+~ @
® ~e ®
~e @
Tt e . ® ®
T s
®

18- ® e e

12 1~ o N o o °
—_— —_ —— 0% [o J—
B Bt A e —
//A/
A
a4
A A A
a
6~ A-A-'T// a
A//A/A
aab—b
/
0 ! 1 ! 1 1 |
0 0.3 0.6 0.9 1.2 1.5 1.8
t (mm)

Fig. 38 ~_~wZ 20 FNY gl Lo liiiioarl (R) &
BHiEx (t) oKk G4/ %)
Relation of resultant of cutting resistance (R) and veneer thickness (#)
in cutting with microbevelled knife (Honoki).

@ : cut with No. 6 knife, cutting angle 21°, O : No. 7 knife, cutting angle 23°,
/\ : No. 7 knife, cutting angle 24°.

@ o
30 |- s ® o
® ®
® ® s ® @
® ® ®
e
24 -
N
18
o] [e} o o
o o o 5 o
o o = 00—
o o o o ° ©
12 | °
a -
A &,.»———-A‘""A”-A
AM
Iy A e AT A
" A B 4
6 |- a 4
Red meranti
0 | | 1 i { |
0 0.3 0.6 0.9 1.2 1.5 1.8
t (mm)

Fig. 39 XAV EDF NP TUH LRI OA (R) &
HEs (1) oKk (vy FAFVF)
Relation of resultant of cutting resistance (R) and veneer thickness (¢)
in cutting with microbevelled knife (Red meranti).
@ : cut with No. 6 knife, cutting angle 21°, O : No. 7 knife, cutting angle 23°,
A\ t No. 7 knife, cutting angle 24°,



BRGNS 313 2 WETRIROE® H 18 K — 55 —

ROARI D 2 BREIC KN TRHOEERL TN S, BRI AZRT ORER Lohs, AT
% 21°~27° OWIATZ LSS THUNHRIE O 477 & BAUE SINCPH RIEEE L, Zo1HRN oA
i3 Fig. 37 ICORLZUINIM 21° OB G U T RS BB RED S itn,

DENCAR AL DU A TG, UNAA AL SO UKL 40 & BE & OB Ric 20T
DESFE R Fig. 38~40 [RT o TOHGHPRIIC DT o~ VSRS TN &REN 5, (8)
R L DT 2 FRm O FEAR s 2R, A0 - 72 FEREIIC B TEARSK (I
No. 6, M9 21°, s=20.4%102mm?2), i (F4 No. 7, G 23°, s=7.0x10"2mm?2), /N (F
4 No. 7, 401if1 24°, s=2.6X1072mm?) O 3EMAED, TR E U TR LUz, Bl icd

HHNOREDTEAESKE {735 LMEMOZT G PPN RD, WP AT & HRIE X D IEE
TR A SRS 2 ORI Gb H 20, ARNEEINE LTROX IR ENEL LN 5,

WHIMC T 2 BRI OTEA R s WIS WA, w4/ F, Ly F2 5 vF 28T, Fig. 38 &
£ Fig. 39 @ No. 7 ORYA H, U %E 24° 1 LT Lo licd & 63 X D1, Uyl
DA RBAER S ORIA L & I Y ICNg 2 B R L, ChERUMMZ No. 3 oRYT

Ul 23° BT 24°, HAWIE No. 6 OHYEIOENNH 24° ORMTUN LRHICH D oM 5,
FTAMATYFOEE, s ANSWROGHERBE S OBIRIE, FA/F, vy FX T YT ERPM
AR, Fig. 40 ICRT LD I BHERE S AEORITRAHRZBE—EOMARL, HEE I

2R

I1mm P PIZE 2 %2 18U LD AERAON S, ZOMEIIEZERTA A S VFIZEBHNT s 537N

® ® L
®
® e ® ® ®
24 |- ® ® " ® ®
o8 ® o
@
B
S 18 |
N o °
o ° o o o o
2 2 _o ° )
e [} o © ° o o] ©
o
12 |- A
a A//
A
~ a7
/
& A/A o
a a [N A"
A_A P &
[
6 a a
White meranti
0 ! ! i ! ! ]
0 0.3 0.6 0.9 1.2 1.5 1.8

t (mm )

Fig. 40 <~ 20 YTl Lo UIiiEiio47 (R) &
HEEs (8) OFEEBE GRoA P45 vF)
Relation of resultant of cutting resistance (R) and veneer thickness (¢)
in cutting with microbevelled knife (White meranti).

@ : cut with No. 6 knife, cutting angle 21°, O : No. 7 knife, cutting angle 23°,
A\ i No. 7 knife, cutting angle 24°.
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SVEGTEMN LcBE, 20 No. 3 OFHAE FIVEIHIFA 24°, No. 6 D% AOUINIMG 24° 054
TUN LB S b B U TR D 5N 5, HHIMICHd 2 Wk O [EA &SP PkE {185 &, Fig. 38
~40 1 No. 7 D NY% vy, WA % 23° I U TUEI L RAR Uic KD IC A I BAUE S ic B iR
QBE—EQHEAERL, COBERRER SHBICIEL TS, o2&, AR - &HOREITS -
EHL YK DITEABEARELL E-RES, DF D No. 6. 0FYA RN 21° TUIE L7z BrOsEHE
EHBLE, Vy FASVF, RUA M5 VFCREABEHEEICE D TERATR-BAERELL

t (mm)
0 0.3 0.6 0.9 1.2 1.5 1.8
0 T T T T T T
No\a
N N
N
0.3 L ~\
0.3 ob o Vo
N .
o? \ \6\ \0 ° ° ° /o -7 '/
N NSl ° o Cu-5 T o
g o o P o ,o.---% ° -
¥ 0.6 - Nooeft T e
[ N N 7
® \3 ~ N fe) o *® o /A‘
~a- ® @ A/’
d Q s e e
a e ® _— o_,/’f/.
o ® N
-0.9 “ N
&
Fig. 41 RufR, & BB & (1) © B #
Relation of Rp/R, and veneer thickness (¢).
cut with No. 1 knife, @ : Honoki, O : Red meranti, /\ : White meranti,
Ry, Rp :normal and parallel component of cutting resistance, cutting
angle 21°.
2.0
®
LN Honoki
- —-—® @
1.5 ~o0. o NQ
o T o
° B o i P
® ®
1.0 - 0 T—e._@
PO~ o : \.
o oo\o
< N\
S 05| o o0,
~
\A\A t (mm)
0 i g } K : ‘
0.3 0.6 \AA 0.9 1.2 1.5 1.8
\A
0.5 A sl a AA <
-0.5 - &

Fig. 42 ~N_WEDG NG TUE LD Ry/R, ERES (¢)
OBF (kA7 +)
Relation of R,/R, and veneer thickness (f) in cutting
with microbevelled knife (Honoki).

@ : cut with No. 6 knife, cutting angle 21°, O : No. 7 knife, cutting angle
23°, A\ : No. 7 knife, cutting angle 24°, Ry, Rp : normal, parallel component
of cutting resistance.
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BTIHBE S ICBIRIS { —IEEER LT A A, A/ T RENE S SO RITET &0 3 ERE & A3
JELIRBIEONTETL, LREWIC—EDICERT &5 BENERT . LiddhA4 2 200 Uickic
A ON LB, NREOWIIMICET 5 FEARRPP/NE {152 2368 3 A No. 3 oXHTY)
HifA 21°, &4/ % No. 6 DY TUEIMAE 23°, K74 F 45 vF% No. 3 DNYTUNIfAE 23°
IUTU LIcBc d & 541, 245 OB ENCR~ 7 WIRHERIT O I 430 0 9 b T kiE I/ M
T BINI> Reg E BB S OBIESIEHINRT S SO I N IR M- LTV %,

D E IR DT 1557 Re SKFET AT Ry Db Ra/R, SHNFE & OBBE% R 5 & Fig.
41~44 DX DI Do NYREEIC RN EDF IO YA TV, A 21° 1 LT L 2o B ogs R

2.0
\ °
15k \.:\
o
o
jad o o [e]
N 10 . \O\\Q““_O
~ Y o o -
& \ (o] fe>)
= & A
0.5 - \A_
4 H Ay,
Red meranti e SN ) " N
0 1 L 1 ! 1 1
0 0.3 0.6 0.9 1.2 1.5 1.8
t (mm)

Fig. 43 ~<~wE DT e NYTUIN LD Ry/R, ERMES (1)
OBFK (vy FA 5 VF)
Relation of R,/R, and veneer thickness (¢) in cutting
with microbevelled knife (Red meranti).

@ : cut with No. 6 knife, cutting angle 21°, O : No. 7 knife, cutting angle
23°, /\ : No 7 knife, cutting angle 24°, Ry, Rp : normal, parallel component
of cutting resistance.

2.0 |- o N8
\ ® White meranti
° o
sl \ \
\ \"—-Q -8

1.0

Rn/Rp
T
'd
/

t (mm )

Fig. 44 S~V EDFRIYTUNI LD RyR, ZBRES (¢)
OB%R R4+ 45 VF)
Relation of R,/R, and veneer thickness (¢) in cutting
with microbevelled knife (White meranti).

S cut with No. 6 knife, cutting angle 21°, O : No. 7 knife, cutting angle
23°, : No. 7 knife, cutting angle 24°, R,, Ry : normal, parallel component
of cuttmg resistance.
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% Fig. 41 RL T 328, WHNKIOBEE TSI OERAA A Fig. 2 1WRT LHiC, IHEIEL
T A HEICERT 2844 T, $HRMANCR LTS 2 FIERT 288528 E Lickd, <~
EOFRHOENTON LBRIKE RulRy BADHEAED, Ly FAT VT, xTA AT VFD2H#
BTRAEMOIZSDEMBPPRENDS, ARNESENLE LT Ra/Rp OHESSEIT, BKE I A 1.2 mm
FCRHEREIOEAE LB IBNL, BREE) 1.2mm PRI EHICETT 2% RT, CO

DOHEE R DT RS HNEA, BTREARAKESIHOONTN S, HEESH 1.2mm BEPL
FT, Ru/Rp OHMIHENHEFE S OB AICES BN HBICK D ST 2 OREICHERERD 280 FNbE
TTEHRRDOEDELTROES BT EBELOND, D& D, Fig. 16~18 IR L U OFER
ST EERE S OBRICENT, BETESHRERESZE T2 SR ERICGET (AW
KA 7550, MEOEREZERNTS Ob Lichs, MEICRE T2 LERE I BE 8- 2 BAT
ZOBBRETHIL D DPRTNAEANAE LN L, AROERTRE BNEIZEK 2mm BEL L,
FUMNC E S RO EBNICTRAET 2 UMENDOER S 550 REDEAMEFEORIER 1L - TOID
OIFATERC ERAWTH 20, BREIHEL LS SUNENORESRE R ERTHIN, D
T & EIRE S MR LS - BRI O BE T A BERR P S BTN HRIKE 26D E#2 50
%,

WEIC RN VEDT e T D, SRS TN LD Ry/Ry LHEE S OBRICON
TOEBMRET Fig. 42~44 IWRLTW 5, COLAEREREOHE LT, UNHKIIOAT) & BERE S
DOBRIC DT DFERFER A Fig. 38~40 IR LA, Z OO & B—250h T o) Lo ok
ROBAERLTEL o INNVEDTIROIYTUH LB GERB LT, NEICNNVED T EIEIE AN
S ESTYHIT 2 &, I AMWHIOD B ANYREICIEMT 2 AT OEHIFEHT 3RS LD KR
& 15D, Ro/Rp, BRIEDME, 2% 0 Fig. 2 TBOTHHEENHBM D S8 HcAh3ERT 3,
EEAERP OO SN E DI, Ru/Rpy BBEREIZELST22EIED WFNOWEEHTEHILT
SIETT AL RT . COEE, &4/ FEENMITHT 2 IHREOEABLKE L & - TUHIT 5
&, RyRy LHWEXOBBRRERERTS SN, ZNLSOBBUNISHET IR X »5E O
AT RolRp BABICIE T LB LW —EEICENLIT 2 XD I ENAETRT . RalRp 23011 254
i3, Ry OEN0ICIEEET, TOROEMEIE~VOE, HEM, THM, HERESSOLMfELS
N, FEMEICK - THETRLEN, AETE - REREGOBHICEBNT, &4/ +TiE No. 3 %
A No. 7 OXYTEEIM%A 24° 12 LTI L2z BsRE £ 3 0.6~0.7mm T, &7 No. 6 O
TUHIFER UL 247 I LR X2 0.8 mm LT Ra/Rp 301C 5, vy FATVF, F74
F AT VFTIE, RafRy 230 GRS A/ FICHE LTI D RESN, No. 6 ONHE Y
B A 24° Cbk%;mﬁiémlﬁwLSmmﬁﬁTIhmpdﬁﬁQEQmmﬁmTéomﬁ,RM&
DEN 0TI SN ETHIFEF NS {12 RFTHREIMAZ TR, UHBONEMECEHZET
SHDDICHRRBD, BROUHHICSEETIHDEEZSNEY, CNLDAICONTRIKHTHR
HIBTETH %o

PLEHAFBRRNVEDTIINEN B XORE IRV ESF = F4 B, U108, BRE 28
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Effects of Knife Edge Profiles on Veneer Cutting (1)

Effects of microbevel conditions on cutting resistance

Nobuyuki Kivosaita™®

Summary

There are three methods for increasing the resistance of the knife edge to damage in
veneer cutting, 1) increasing the strength of knife edge by microbevel, 2) increasing the
strength of knife edge by increasing of knife angle, 3) softening the bolts by heating. The
first method seems to be most effective for increasing the resistance of the knife edge than
the second or the third method because increasing of knife angle does not show the large
improvement for knife edge resistance, and may cause the deeper lathe checks, and heating
the bolts result in high cost and low efficiency of veneer production. In veneer cutting with
a microbevelled knife, if excess width or angle of microbevel is used, larger cutting resistance
apply to the knife and veneer surface become rough. This report investigated on the relation
of knife edge profiles and cutting resistance applied to the knife in connection with veneer
thickness and cutting angle, as the first stage of determination of optimum shape of micro-
bevel on the knife edge.

Water saturated Honoki (specific gravity in oven-dry weight and volume 0.43), Red meranti
(0.562) and White meranti (0.55) were cut in laboratory scale orthogonal cutting using a knife
without microbevel and another knives with microbevel. After seven knives were ground
with knife angle of 20° and wire edge removed, different profiles were shaped on a whetstone.
Microbevel was not shaped on No. 1 knife and shaped on the face side of No. 2 to No.7 knives
with the width of 0.40 mm to 1.55 mm as shown in Table 1. Cutting condition were as follows :
veneer thickness varied from 0.2 mm to 2 mm, cutting angle varied from 21° to 27° in cutting
using a knife without microbevel, and from 21° to 24° in cutting using the knives with micro-
bevel, cutting speed was 200 mm/min., cutting width was 1.0cm, cutting direction was per-
pendicular to the longitudinal direction of wood, nose-bar did not apply in cutting. The results
were summarized as follows :

1) It was assumed that the parallel component of cutting resistance (Rp) measured with
the two dimensional dynamometer shown in Fig. 2 consisted of the resistance applied to the
knife back (Rp1), to the knife face (Rps) and the resistance needed for deformation of wood
ahead of the knife edge (Rps).

Ry=Rp+Rpo+ Rps

The parallel component of cutting resistance in cutting with No. 1 knife (without micro-
bevel) increased as increasing of veneer thickness (7) as shown in Fig. 5 to Fig. 7. The
relation of the parallel component of cutting resistance per 1.0cm of cutting width R, (kg/
cm) and veneer thickness ¢ (mm) was given by,

Ry=ait+b (a1, by : constant)

It was considered that aif and 4; in above equation corresponded to Ky, and Rps respectively,
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because the resistance applied to the face side of knife did not apply when veneer was cut
with No. 1 knife. Though Rpi, Ry and Rys applied to the knife in cutting with No. 2 to No.
7 knife, Ry and Rys should be the same value as in cutting with No.1 knife. The resistance
applied to the face side of knife Rpy corresponded to the difference of R, in cutting with No.
1 knife and in cutting with No. 2 to No.7 knife. As shown in Fig. 13 to Fig. 15, the parallel
component of cutting resistance applied to the face side of knife R)py increased linearly as in-
creasing of the contact depth of knife face for material % given by equation 5. Ry (kg/cm),
Ryps (kgfcm) and Rps (kg/cm) were summarized as follows :

Honoki Rp1=262t, Rpo= 84.5 h, Rps=1.08

Red meranti Rp1=3.56¢, Rys=112.6 h, Rps=1.68

White meranti Ry1=4.48¢, Rps= 91.3 h, Rys=1.64

2) It was assumed that the normal component of cutting resistance R, measured with
the two dimensional dynamometer consisted of the resistance applied to the knife back Rp;
and to the knife face Ry,

Ry=Rp1+ Rys
As the cutting resistance applied only to the back side of knife when venner was cut with
No. 1 knife, the normal component of cutting resistance R, measured in cutting with No. 1
knife was considered to be equal to the cutting resistance applied to the knife back Ry;. The
relation of R, (=Ry;) and veneer thickness { (mm) were shown in Fig. 16 to Fig. 18 and
were expressed by,

Ry, (=Ry1)=ast (as : constant)

The normal component applied to the face side of knife (Rus) could be obtained by sub-
tracting Ry; from R, (in cutting with No. 2 to No. 7 knife). Ryy did not change when veneer
thickness was changed and R,s was expressed by Ry,=c¢ (c¢: constant) with the exception of
cutting under some conditions. The normal component of cutting resistance applied to the
face side of knife (Ryy) decreased as increasing of veneer thickness at the range of thin veneer
thickness in cutting with some conditions as shown in Fig. 24, 25, 27 and 30. In this case,
the relation of R, and veneer thickness ¢ was expressed by the following equation,

Rp=a4107%3¢ ¢ (ay, bs, ¢ : constant)
Although the reason why Ry decreased as increasing of veneer thickness could not be clear,
the first term (ay107%8) in above equation was neglected, and assumed that RE,s was equal to
the constant value ¢ in this experiment. The constant value ¢ (=R,s) increased as the pressure
amount of knife face for material s given by equation 8 as shown in Fig. 33 to Fig. 35. The
relation of ¢ (=Ryg) and s (mm) could be expressed by,

¢ (=Rpg) =aysht (as, by : constant)
By obtaining of constant values as, as and by, the normal component of cutting resistance
applied to the knife back Rn; (kg/cm) and to the knife face R,y (kg/cm) were as follows :

Honoki Ry=—3.02¢, R,=64.6s0.70

Red meranti Rp=—254¢ R,=76.2 s0-62¢

White meranti Ry,=-—3.32¢, R,=059.8s0-511

3) The resultant of cutting resistance R increased as increasing of veneer thickness when
veneer cutting was carried out with the condition of small pressure amount of knife for
material at the face side of knife, but the resultant of cutting resistance did not change or
decreased as increasing of veneer thickness in cutting with the condition of large pressure

amount of knife face for material as shown in Fig. 38 to Fig. 40.
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4) The direction of the resultant of cutting resistance R,/R, (R, :normal component of
cutting resistance, R, : parallel component of cutting resistance) showed the minimum value
at the veneer thickness of about 1.2 mm in cutting with No. 1 knife. In veneer cutting with
No. 2 to No. 7 knife, R,/R, decreased as increasing of veneer thickness and R,/R, became zero

by chosing a suitable bevel, cutting angle and veneer thickness conditions.





