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I THRENTZEAED H bEIREOFE (FEEEEERD), A BMOAELEL TS L, HR)HH
TEHy F—~w FEEELOOEAEEL 4o DEIICYUT, A2 ZOFEIETHIRIDOTHZ25H,
PHIBICIE Ao EHERLLTH y F—~y FERDLDHEBERIE w 237 v FRBREINZ. Z0HKE,
A L Ay ORROEERNEFERESL 4Ry LT5L, AROKMENERLDL w IRATHObINS,

w=A4Ry(cot a'—cot §)-+-++--+- (@D)
EREBCT, 3734V F vy
X YVRI h ik FEROFEEAE
T, BALBEADOBERMEISRD S
hHAE GEHRK 14V, 6 AT

SYHIACLT, 2y &—~y FO/l
HEAHF A (Fig. 1-0) & #y &—
~v FRE»LDOAEDOEHE (Fig.
1—p) BEU Hy a2—~y FOERE
(R) PORATHRINSBETH 5.

f=C+tan-'—C0S & () Fig. 1 &MYBBIZEZ2HET v FOBR

sin g+_& Formation of land at the knife-edge in jointing.
p w: 5y FOE Width of land.
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R (1) oW LY, wikiimT
ELTDIs 4V T 1 v 7 OEIEE (4Ry)
LIHlAECRE SR, 7Y FOBE &L
T3, FIAVT 4 v IIORBEEED D
ZENRLBEETHDII LN S,

DEI, RETORBREMS LLT R=64
mm, p=1.5mm, {=55° DFED a, 4R,
L w OBRER (1), (2) b6 FHEL
Fig. 2 ER Lo 774V F+ v I/7DA%
BEDENFERTIZ, 4Rp=0.01~0.07 mm
Th-7Phb, a=5° DLEDT YV FOIF
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Fig. 2 R(1), (2) 1eBF 5 IRy & w DR 1y 0.02~0.14 mm T 50 KB, N4k

Relation between 4Ry and w in Formulas (1) & (2).
Ay LBNBEBRY EhBZ L, BIUWHE

B Hy E—y FORBILEDLHEEL Y b7 Y FOBERRAICE 5O% B B0
3. Iv FOBHYIMKECSRETHE

AEAZv—FE R, TV FOEIYINEORE L ARHRICBIETHECOVTERL .
3.1. ¥ B # &

MBZATL, 4®F600mm 1ES v~ (F 74V F 1 V7 BLUBRYAEEBESE, 2y 5~
~ v FEEHK 4,560 r.p.m.), $FHICIX SKHs AL, 754 v 7 1 v 7B 38HDOKT Ak
12~15°, AEFH 41~44°, YIHlf 56° TH 5. EHADOFRES 15cm THEIRBRETEV, TOHS
TR TAVT 4 V7B DHEIREE £10p UTIREA X2 HRIVPHBITIE, 7V FOEZ 0.01
mm HF25 0.9mm FTHRBRICE(E L. ik, FRETOT Y FOlEL, 4ROBFcLIE
K 0.07mm OFF )b B, AEDPITVIDILBRABEL - TEFTHI L L LI

YIHIEORKERBRTIX, Table 1 OERM O I b=rv .3, Fr/F, v59rEI BIVTATY
O 4 BEOANTEEMN (GKKR10~12%) 56 HiB X UEDOMKRIEHED Z KR 7E 10cm, K& 50cm,

Table 1. $iRAMOKFZILE & FHlR

Width of annual ring and specific gravity in air dry condition of test specimens.

Common name Scientific name Specific gravity Width of annual ring
(mm)
URAJIROMOMI Abies homolepis : 0.35~0.50 1.0~3.0 (1.5)
AKAMATSU Pinus densiflora 0.45~0.62 2.0~4.0 (3.0)
DORONOKI - Populus Maximowiczii 0.40~0.55 . 1.0~3.0 (2.0)
SHINANOKI Tilia japonica 0.36~0.50 1.0~3.0 (1.5)
MAKANBA Betula Maximowicziana 0.65~0.75 1.0~3.0 (1.5)
MIZUNARA Quercus mongolica . 0.56~C(.85 1.0~3.0 (1.5)
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EZ 2.1cm ORBH 1EZAENL 100 KZHEL, L7 v FOROZRED Lic 4 HORKRA & 1|
L, VBiEz 8L TS LAARIC L VEREER Y (100 KOYHIED 5> b, #HiEh, EFLLE
DMTIBERIZ L B REDOREL TV RV RFAVBIECESR) 2REL . AR IAR. KEAE
ERPEETOHREE L, ASRHBEEhE BT 3 FAL»SYIBIL 7z %Y EEIX 50.2m/min, FIHIE
XX 1mm, +4 7~— 7 DOFEEX 2.75 mm,

BADHMRRTIE, v/ FRBIV I X+ 70HFEEH (B S5cm, EX 2.3mm, RE 2m, &
KR12%) & LLDZYIBIZRET TERYIGIL, ZoM—EPEIM R LIz 100 KOEERRE @45 A
n, ToEREE (V) 2REL, ZOWUEER»STHIMR (L) & Y OBBREREZ KD, ik,
HRBED720&R ) AR THREBOFGRRE TR o 7cc ZOHFEIX, BHFNEL 1K TH
Bicth, RVEEXH 1/4 © 11.9m/min &L, 74 7<— 7D EEFFLIFFVLLL 2.6l mm &
Lz,

nE, IXFI7OGHRBRTIE, —EOVHIHRI LICROAEICL Y AEDT v 7 4 LEREL I
Fhbb, wrnd FOBATRENIEELr e A FORBT ¢ — M & BIKILHE FEICH LI,
BBAEPS L VITTFL, ZOE-—AF2LHTHIE <Y, Zh#% Shadow graph IZX Y 120 fFic
PRREDE L 72,

32. R B ®& B 100

a) YHIEOME  FvIFOEEsRE \
ROBHR%E Fig. 3 KR L7. ARD XS IZ 80 °\\
CFROBEIRBVTE T v FORARIEL i 5\ ° \\o\
BLERAREETT B85, Sy Tve Y 'S T
=3, Fr/ X CREFILHBVRERL % \\° A
bELbRSERCORENC L L B L \ N
<, 5 v F O 0.5mm Tit MRARI 40p \N Ton Ny R
5~10% IZETFL, 7 v FOBOHFERER : ‘\o\\& M
EbHTE. 20 N~ o

b) #|ADHM  Fv FOIEE0.0lmm - It Y
LTIt BiF 72 Ba0 s X+ 78X 0v F/ 0 02 oa % 0B D1.0
FIZOWTO L'—Y k% Fig. 4 ITRL w (mm)

7o ARD XSz, v FOBERA—TdH» Fig. 3 7v FOIE (w) BNERER (V) itBLiFTHE

TLEEIC L D OEIMBIC & b7 5 IR Effect of width of land (w) at the knife-edge on
N R percentage of defect free pieces (Y).
BETORENSRSY, HEEESE ETE  Wwood materials 3 A : AKAMATSU, M : MAKANBA,

SR g T Y/ ¥ TR, $ X7 ’ D : DORONOKI, U : URAJIROMOMI

i ABDILEoEp R AR ‘

DX, FYIFDEBEE{ELDTYF /0 L'-Y @igEFREL, ¥ NI0B ITETFTE3ETH L
DEZE b > TEDFRUTORABIME (L'max) &L, v FOIEL L'max OFFFRE RS T Table 2
RLTce ABRDXDIZ, 7 FOEH 0.01mm LT DL XITFZI Y FHHlE N o 3 5L EoYIHiH
E2E+55, 7V FOIEH 0.5mm Tz 1/3 BUTIRETLTEY, Fv—F+0UEIHENS v ¥
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Decrease of percentages of defect free pieces (Y) with

linear length of wood cut.

Wood materials; M : MIZUNARA, S: SHINANOKI

#1635

DFIZVH LB L ERINEZ L E
FLTV 3,

c) WEOERRZE AESe=7
4 VORIFERFIE Photo. 1 IZR LT,
FAREFICBNT, A—1, B—1iX
BERYPHEE S 140 AD S B,
ZNENRT v ¥ ORREEADAE
Tho-T, BFIETEIVFEVILY
iXe L AIEHE (diamond hone) T &
BRI RITBEAHEICTETEY,
%ZTIIE 0.65mm DOFEHEILZL TV F
RERFEIHBREA TS (Z0FE
5 v FizBAeIciE 0.65 mm BiCH
L# 3¢ OFREE oMK 2K
ERTVRIETFTHD).

A—2, B—2i@thEfhixX+7
$ei% 11,200m YIHIBO AL TH %,

Table 2. v FOIE (w) BFyESR (U'max) KBXIFTHE
Effect of width of land at the knife-edge (w) on life of the knife (L'max).

Knife tested w F € L'max
(mm) (m/min) (mm) (m)

min ~0.01 50.2 2.75 15,000

Jointed knife 0.18~0.24 50.2 2.75 5,000
0.45~0.52 50.2 2.75 1,000

Unjointed knife 0 11.9 2.67 ‘2}:288

A—2

B—1 B—2

Photo. 1 FHELDFw7 41
Profile of knife-edge.
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FAgOAET = 7 1+ 26 A, BEEADE D
HEBEHRDL, SYFDIREAERVAT
X, BUERS CRIE LI D BHEIL v
OFE LERE, BT < WE L ke

EOME & BEFESET L, FEIIAREH /7 ( =

VoD WBRERRIZ AR OIRE 2 F38 £ NG 7 ¢
BT COEMIC RNk TR b Mo e
BT 5%, GHIBE 7.000m BLES B KT 7

EEFEORBICKEA L 72 D, FEARO% 0

iz T CEIC X SIGESE, RFEICE
AT HDF RIS D00 7 BRI 23T
RENDo THUTHL BHEFATIIRKERY FiH O : Original knife-edge after grinding.
DI D—ROBHD L 5 12 FEDREET7 » BH : Width of land formed by jointing.

! : Displacement of knife point from the original
<, TOWMBICHELT ERERIALN

Fig. 5 EfEAELOT w7 41
Profile of dull edge of jointed knife.

edge.
¥, TFEIVEORE (5 v FEFLCED QEWM&CW:&¢
TE) BEORSVIEFDe—ANEEL, HIY) 0041
MEOHEME &b RFEERESETL TS 003
V¥ Ok bh, BTERACSEE L
A, AORTEOBRICO SO lERE |
R L ook IZBBR T 5. v F&EHEN 00!
DERFR L BT 61T, BRIC X DB o
IhikTEOAE (Fig. 5-¢') XADS L (Km)
FiZ 10°+5° OBETH 5. RV ZDHH, Fig. 6 §HIHE (L) ickbind HEKRER (D
B—2 Dk 5 I2 HSkiTEMS B4 < VER Displacement of knife point (I in Fig. 5)
CETE SNk 5 s BEAE2, 3 with linear length of wood cut (L").
BEIh,

2FiZ, Fig. 5 @BWT, ERIFHBIOFNE O L7 v 7440 EEMEL LT VEICTLE
BOEHE | L1, 4B0EACOCWTHEIHESE | OF(EFRFEL T Fig. 6 KRl RARIcE
TABFH TR FEIC LS | ORI 24 BET, HIHIME 8,000m BE ETE | oK
£T, LI 300 HMT 5. B BICMOMATE, KRIFHOLDEI VRSN I KFTED
H% O pbEB LA B THM D b, [ DXk - THEERES RicT 525, HIHIH£10,000
mABEICEL TOBIE, Wihd ATE LIZERBEOBEREERE Y 5TV 5,

4. BRBIUEER

a) FYFORITFA SYFRFERRELTRTAEANETHI20, FIEPEMHOXIERIZIY
AORTFAL LTHERT S, vE, Fig. 7 BT, FEOHL traf FOEX 4 2F&, BHAD
#g CD LRITHEI x %, BEHEIC vy B2 LD, ZhFhEMRO BENSFAR X OWHIED LR/
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ERELT 5, WHPHEE LA RS
AR AR5 L&, LRAEYHIT
EEIA (AR ZEDHEICHEET
b, AEOHEYREE R, &M
DXEFERr&T5L, TOBPRNIE
BA @ 87 A—2L LT RAT
bbbIh3B?,

x=7rp+Rsin ¢
Fig. 7 HAEOH trafF yzR(l_cosq,)}mm(s)
Trochoidal path of knife-edge. ERICBeT, HO%DEES F,

AEDREEE V £T5L

ThiEMS, beaf FOLEEDSE A OBEHEN x e 23+/A o6 13,

SIM @ e (5)
r
B +cos ¢

FLT, FYFRE ARRBYThras YOBEREETASE 40 LT5L, 46 1% 0 LHEMIIET
5E A OFEROQE & OEICFLL '

0= tan~%

A= G’ +veeeeereeerentnnnta . —————————aaan e a—a— e e aesaeseanens (6)
8'=¢=cos* (1_‘1_1%4) .................................................................. 7
IZLT, da i35 A DREPLDFEETHB. (4)~(7) &Y
50 v sin cos“(l— ig )
. dé=tan—'___ .} 7
/ £ g da
- vV R
40
da
cost (1=84 )i (8)
R / ( R )
4
30 V / x (8) DitEHIL Fig. 8 IZxL7z. AR
P

DX Y ADKIT AITFEER Y FEHAL,
e ZIFAEHER 128mm, Ay F—~y
— | ¥ EEER 4,530r.p.m 2 BT XD EHKE

-85

20 ///
L
A

\56
3 >, ,
X

2 /
' / 75.3 m/min, FIHIEE 5mm TIEMH—1°,
10 _
[ e Fig. 8 3 (8) icBF 3 da & 40 OBYR

Relation between d4 and 40 in
Formula (8).
R=64 mm, N=4,530r.p.m.

0 1 2 3 4 5
da (mm)
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FIEOERBRFIO% Y HE 50.2 m/min,

FIMEE 1mm T —15 Thb, 7
VIBADAEEER LB L Fig. 9 k>
IZED e —MTHE ERKD j 2T A%E
ERBEOTHIFEAI A Wb Z itk

w=0.5mm D& X

j=2.2p
AHTIEITIE, OHEIDITHBNTLYIH)

ERME O M & B 5i2ix 5° Fifk
DERFERLED L ST BhE, 5 XX : AEMoE#HR Tangent line to cutting circle.

YY: beadg FOER Tangent line to trochoidal
Y Fiz L W R IhBADRITAIX, &% path of knife-edge.

FEESZREE L oTEoLtE: B Fig. 9 Zv FicBI 3ADKTH (46)

R BEEREECH D & D, Negative clearance angle of land at the knife-edge (4d).
b) #HAOYHIE  EKRTI, MANHGZYHILIEME L'max THobLAA, O 14

L ROBROBRIMERTH > T, WX 1Hb ) ORYAIE (L) &, Fig. 5 OWE A dd: OR

—_
fchahn, AAd &l LT5L
= Lmax ,_;. Nelo e,
L= Fren !=L"max 7 10

ThB. s R (3) LBOT

Ao

DAz
l=f Vdii+dy: Qo
PA.

Adx:+dy: =(r242 rR cos s0+R2)’/2=[(r+R)?{1—(3—_:§72—(1—cos q?)}]m

BRALT2IRUT2ZEKT S L

VIETdFE = (r+R){l—%(l-—cos so)}

AKX, AL Tik x=—¢/2 THB0b

- e
=T IR)
A'.! ’G’is y=d —G&éﬁ)%
d

@a.2= cos~1(1 —T)
Lf:7)3o‘C
cos~! (1 L)
_ R 'R R
I—(r-I-R)[{ 1 LR }go + TR sin ‘P]___e_
2(r+R)

— iyq_ d e
=(r4+R)cos!( 1 - )+-2—

L7chi-T, & (10) k9

L #L—ﬂﬁ,ﬂ{(r-l-li‘)cos-l( 1 __;1?_).,_%} ................................. 11
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L (Km)
0 2 4 6 8 10 12 14 16 18 20 22
T T T T T T T T 1

A, B: ZBEYHAHILA$#H Unjointed knives.
C~E: BV & 58¥ Jointed knives.

L :AEOYHIEEE Total path length of knife.
Fig. 10 Zv FOig (w) L@EADOTFHDOER
Relation between width of land at the knife-edge (w)
and life of the knife.

OEMEEFELY B L5,

Table 2 DEBREHAER QD i
AL, BERYFHIGENICEN 180
I EEHBE L, Fig. 10 KRL 7.
B 5, &ERDFHE HAIRG
EH\MACH L AENTIIH D 5 545)
HIERETL, TORBREIXT VY FOIE
BEVEECHBLBLVZ ERHLL
Tddo

Lk, Table 2 & Fig. 10 O#&ER
b, BROFBEIESTESZ LKLY
#WAOYHIEEIT ABERNICIXET T 5
DTHBMN, TV FOEOTIRWE
EREHANEHEMOBRERNE £ F
bBd, 7v—7k LTOHHEME

c) WENYIARLMBITEER  LASTHIICRVTIE, ARIHEYECN LYARTORE, LI
EBBL, SRMEONARRI M TH B, L 2, FENF M 7~ 7 OEEETHIL TS

LEDYIRE (te) 1%, R (3) KBWT
e=o(R+r)

Fig. 11 &z Nk L ExE
Az X BHHEI0
B

Schematic diagram of
wood cutting with sharp
and dull knife.

A AgAg--e-- Cutting path of
knife-edge.

te--eeet Theoretical thickness
of chip to be cut at the
middle point of knife-
mark (e).

Ahe-e-- Height of dull edge
of knife.

4o Negative clearance
angle by the land (w).

aleeees Negative clearance
angle by the dull edge.
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DEED y DEIZHEYET 05

= —_— e ..................................................................
te=R(1 —cos R+r) 12)

ERX5, BIETOERSELE: (R=64mm, F=50.2m/min, N=4,560r.p.m., €=2.75mm) DA
BEHETBL te=52p KT &RV,

Fig. 1112, #ERY PIHIE 28AOEFIZHE L EEZOTELICOWT, FHIECHT S5 HEDOHRL
RO LS BYHPHIC BT 2YRBOTEREE R LI, ARICBWT, A 3VIHBERBA, 4o 37
1 7=— 7 DEAECYIEETH » T, FIHBIHIc B TRALIT A o EbiYIBERRTEZL
PTEY, BMEEMETICERL22TY, SBEONEICHT IEAYH ZEICELTOLRLHTY)
RAHVFBEND. £ L THIHIEMSHE L AT EOBEL X CHIRAR KR I 2TV B L T CEOER
D=8, FAENAKREH VS & HEOVIRAHIHEL /2D, Y FEEET RS HIN UBIEOHEREIC
EL O BERLIEE > CRITEERISETT 5. L7V FOEREC L EBE#EILL, -
LUBLAERT . BREAED S v 74 1 EJET S L, PHECHET 2 HEAKROES (Fig. 11—
k) iX, ¥ 202 BT B0E, HAEAKRCI > T2 bh3ADKTH (Fig. 11—a’) Oicd, H1D
BEROOL G ESMICIIHHED ERRREIMEIN, THEZZZOEBREO HRLLTHECS
Fuzzy grain 28bhd. TDXH BANEDERE - TRVEARELERBWICHET 5 Z LITRETH 5%,
BIROE 7 7 VB BT, 74 7~— 7D EINEREL Y LR, TOBENEKHEEEL Z
L9, EREREANECERT 2VHED BECKEY BERERE T L, KM TBIMLET & AR
compression effect RFEbITHY, FHEFICIBRBEOHIERIN TV BRI LR ENG, IMFREHIC
H+AEHLI 3.

5. »H & p F

BERIOFHEICEZ 5 v FORRSBEHADTEERIC BIIFTHEICOWT, EREBHETh\, oF
DIERE B,

(1) 5v FOBRE 55 &, WHEICEERL S 5 5\ 1 B a5k Ut LR RE & 325,
ZOEMIT A=Y, AACKEL R F, v5UrE I TR—BVYHLBLL, F¥FOIE 0.5mm
Bl ETid#% 2 ZOGIMIE R AREI0% L FICET 4 5. -

(2) #AOHEAL, AEMTBERIVFEICE - TETFT 5. Zhid7 v FAEIECH LADKT
ALLUTHEAL, MTEERE RT3 THS, LHLT Y FOBRRCEE, 4KAS L —F 4
T, BRYFBILAAVEAS v -7 0 3ELU EOYEIHERELR TV, THITER Y ITEIC X 5]
BIB R HEHEMOTR, WA IKD IV HHETOREE LEDL2-HTh 5.,

(3) Fv—r0ERZGIHEITE, AESHECEMEZBRL 7248, YHECH LIV REERS
T TOFTRIVBFIT YV FOBOECEEZ LV Z LBFHEEN, AN ST HEREZ SRS
D

(4) ZYFORBIBIMIIZBIZ 774V F 4 V7 ORBREE LFBIAICKEENE 2D, TOTE
OMIBEZEH3Z LBERVFHOBREED I ZIZBVEETH 5,



— 74— HERRBWERE 1635

x ik

1D & R-E #:Fv—riXaRHomEt by (0), SERYPHEICE 3 NEDOL EBE,
BT, 163, pp. 47~64, (1963) ’

2) Davis, E.M. : Machining and Related Characteristics of United States Hardwoods. Dept.
Agri. U.S.A., Tech. Bull,, 1267, p. 17, (1962)

3) PATRONSKY, L.A. : Knife Cutting Problems. F.P.J., 3, 6, (1953)

4) FRANZ, N.C. : An Analysis of Chip Formation in Wood Machining. F.P.J.. 5, 10, p.
335, (1955)

5 # B #:Av—rrXIzRMomEM T (1), YHIERERE EFEOSEICBLIETE
2, HEPrHE, 160, pp. 19~35, (1963) )

6) B k:B Lk (1), YIYIED7 FHic>T, HAKRPFH, 119, pp. 79~93, (1960)

7) 7z & %i¥ VORREITER, L. : Holztechnologisches Handbuch(Ill). p. 622 (1963); PRUSAK, J.
: Teoretické Podklady pro Hodnoceni Trvanlivosti. Drevasky Vyskum (Slovenské) 1, 1~2,
pp. 171~194, (1956)

8) AKTEA : AMOBEMIEORT, HELEWHENT#SE, 36, 5, p. 496, (1960)

Studies on Surfacing of Wood with Planer (IV).
Effect of land at knife-edge upon cutting efficiency.

Minoru MORI
(Résumé)

It is apparent from the results obtained in the previous report (I) that jointing operation
is efficacious in bringing all knife-edges into a true cutting circle so that each knife does its
equal share of cutting, but tends to impair sharpness of the knife and shorten its life; The
purpose of this report is to make clear the effect of jointing operation upon cutting efficiency
of knife.

Negative clearance angle of jointed knife : The jointed portion of a knife-edge, called a
land, is a part of the cutting circle; that is, the edge has no clearance to the circle. This zero
clearance angle becomes negative during cutting because of the coutinuous feed of the workpiece.
The degree' of this negative angle can be calculated from the difference between tangent angle
to the cutting circle at the point where the knife-edge is situated and that to the trochoidal
path of the edge as shown in Fig. 9. And this is indicated by Formula (8), where V denotes
circumferential speed of knife-edge, F : feed speed, R : radius of cutting circle, du:depth of
wood at the point the knife-edge is situated.

Thus, the land actually compresses the wood face during cutting, and the negative clearance
angle will become the cause of the rapid wear of the knife and poor quality finish of the
surface of wood cut. »

Width of land (w) : Before jointing, each knife set in the head is ground while it is
stationary by a grinding wheel for the purpose of making all of uniform projection from the

head circumference, but even with careful operation, some errors such as 0.02~0.07 mm are



7V —FIZ X BRMOEML BT (V) () — 75 —

inevitable. The width of land (w) is decided by both the errors and the relative position of
the knife to the grinding wheel as shown in Fig. 1, and value of w can be calculated from
Formula (1), where 6, @ denote cutting angle, bevel angle of the knife ground. From the
formula it can be seen that wider land will be necessary to bring all of the knife-edge into
true cutting circle, when the knives are not ground accurately.

Effect of w on finish quality of wood surface cut : Some cutting tests were performed on
the surfacing planer with jointed knives in order to find out the effect of w upon the surface
quality of wood cut.

The planer was the same one as that used in the previous report, and the head speed was
4,560r.p.m., the feed speed was 50.2 m/min. The knives tested were high-speed steel and they
were jointed with diamond hone. Land width w was varied from 0.01 mm to 0.9mm, ¢ was
56°, @ was 12~15°. Test materials consisted of two kinds of softwoods and hardwoods as
presented in Table 1, and a hundred boards of 10cm wide by 50 cm long at every species
were prepared.

After planing, these boards were examined visually for surface defects and percentages of
defect free surface (Y) were calculated and quality of surface finish was evaluated by this
percentage. The result of measurment of the relation between w and Y is shown in Fig. 3.
This result indicates that the wider the land becomes, the poorer the surface quality is, and the
actual width of land that can be used in surfacing wood depends on the wood species. For
instance, Japanese red pine (Pinus densiflora) and Birch (Betula Maximowicziana) can stand a
comparative wider land, but Poplar (Populus Maximowiczii) and Momi fir (Abies homolepis)
will stand least.

Effect of w on the life of knife : In order to compare the output from the jointed knife
with that of an unjointed one, and furthermore, to ascertain the effect of w on the life of
knife, a series of successive cutting tests of lumber were performed on the planer, and the
variation of percentages of defect free surface (Y) with lineal length of lumber cut (L') were
measured. The materials used were Japanese linden (Tilia japonica) and White oak (Quercus
mongolica). The machining conditions were the same as those of the previous test.

The output from knives was estimated by the lineal length of lumber cut before Y had fal
-len below 10 % (L'max in Fig. 4), and the life of a knife represented by the total length
of actual cutting path of the knife in wood. This total length (L) was calculated from
Formula (11).

Results obtained were as follows :

(1) The output (L'max) from the jointed knives with slight degree of land is more than
three times that from unjointed knives, but the output from the knives with wider land is no
more than about one-third, as shown in Table 2. Thus, the output is under the control of
width of land.

(2) The comparison of L between jointed and unjointed knife is demonstrated in Fig. 10.
This result reveals the fact that the life of a knife is shortened by jointing operation, and an
unjointed knife essentially has the longest life.

Blunting of cutting-edge of iointed knife : Successive cutting of lumber (White oak) was
performed in order to examine the blunting of four jointed knives which were assembled in the
head and had different widths of land. At every interval of the lineal length of lumber cut
the profiles of each knife-edge were obtained by means of a shadow graph of 120 magni-

fications. The rate of edge wear was assessed by the distance from the original knife-edge
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point before jointing to the dull edge point as shown in Fig. 5.

The results obtained were as follows :

(1) The enlarged profiles of the two knife-edges which have the narrowest and widest
land among the assembled knives are presented in Photo. 1. (A) in the photo are the ones
before cutting, (B) are after cutting lumber of 11 km length. -

(2) Fig. 6. shows displacement of four edges of assembled knives with linear length
of lumber cut. The edge having the slightest land is worn away rapidly in the first period
of successive cutting, but it becomes more wear resistant as blunting progresses, and eventually
settled down at a more or less uniform rate of wear. As compared with this, the edges
with wider land which have already lost a part by jointing operation before cutting (/; in
Fig. 6) are worn away from both the point and the heel of its land owing to the friction
between the land and the face of wood cut, and the deformation of knife-edge develops chiefly
from its back side. As blunting develops and the worn edge increases in negative clearance
angle, the dull edge comes to thrust some wood fibers into the face of wood instead of cutting
off the fibers as schematically shown in Fig. 11, and this thrust actiopn of dull edge and the

reaction of wood fiber will give rise to the critical stage of cutting.



