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Fig. 2.26  Relation between (Humax) and the standard deviation ()
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% : Surface planed by the carpenter’s hand plane with sharp knife, O ./(5 : Surface
planed by up milling planer after cutting 0~150m, 200~600m and 700m length of
lumber respectively.
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Fig. 3.1 Formation of knife marks on the cut surface in peripheral milling
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Fig. 3.2  Relation of R, f and 4de, to  Zy|
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Photo. 3.1 Equipmet for knife-grinding
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Fig. 3.3 Relative position of the Photo. 3.2 Equipment for knife-honing
knife set in the head
and grinding wheel in
jointing operation
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Fig. 3.4 Formation of “land” in jointing knife
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w = AR (cot ay—cot )  eeerererrerieiiiieneen (3.8)
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~y FO¥E R W HLRATEDHLRS.

0,=0+tan~! COS@R, ........................ (3.9
sin @ +
p
Efo, AR—=v 2 kB NEE O FE % LR (Fig. 3.4~444, B=44,) 1%, K
(3.8) kb

AAg: ; ARg w= 1 ARg’.’ (cot ag__cotog) ........................ (3' 10)

2

0,=55 DLxD a,, AR, ¥ w, 44, OEFE% Fig. 3.5 1R LT w, AR, 13 #5580 &
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Fig. 3.5 Relation of w and 4R, to 4A,
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Photo. 3.3 Planer with knif:-jointing equipment used in the tests
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Photo. 3.4 Four knife marks (e;~es) per revolution of cutter head
on planed surface

(A) (B)
After preliminary honing After perfect honing
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74

Widths of knife marks made by a set of four high speed steel knives

Fig. 3.6 (1)

——: after preliminary honing,

')

-----@-----: after grinding, —!

after perfect honing
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Fig. 3.6 (2) Widths of knife marks made by a set of four tungsten carblde knives

——(—— after preliminary honing, (® : after perfect honing
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Fig. 3.7(1) Jointing error in radious of cutting circle (4’) after grinding

(-=mmnn @-----), after preliminary honing (——CO——) and after
perfect honing (——@®—)
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Fig. 3.7(2) Jointing error in radious of cutting circle (4’) after
preliminary honing (-——C——) and after perfect

honing ( ‘o )
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Photo. 3.5(1) Edges of high speed steel knivzs after honing

et
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N : r.p.m. of cutter head in honing
G : Grit number of diamond hone used
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Photo. 3.5(2) Edges of tungsten carbide knives after honing

N:6,120r.p.m., G: 2200

e
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N : r.p.m. of cutter head in honing
G : Grit number of diamond hone used
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IV, e ZEIMIE RN da 2 m FE OFSEEREEOFEEERE (R) 2T
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¥ 3 EE# L = Ol E T icb s —i% 0 1 BOTtEl OB o a2 gL, /-
B8 E A7 74 A & L TCOMEY RBIET 5 -0 LB eI B%E L 1.

21 EBFHE

a) EEREMH FTECE U &R ERES X a8—maakk (R=64mm, 4 K(F,
ErEgE) 2EELKE. EBRIL, X UDIKEERY RT3 5 v OB (w), YIEIA
@), 1 b7 %DE (f) BIUVHIVR (@) OFRFEZRLEL DT UHEER & 1772
WV, FRTHIEIEOHEC R IFTHEYFEC. X w 2R Lo THETTIHIE
BaiTioy, BED BN X 3 NEonlh & L e B0 A ks JIETF8ic oW
TRREt L 1.

RN EEE MY SKH,, SKH; & @A SN WHs o 3 .

FE D WIS BIECOKED TG HED 5 b, HEMHEIZMEL LT, SHEHEHENC
HWLTEAIALRY F e F4TEY Fx—y £200 %, BEESSHACHL T 2400 %
EEL, BlEE#~y FOREI 4,560rpm. Th—=>27 L. 774 Y54 YIRS
BRI AT Q@ =12~15. ER TS 54> 54 v e h—=v VBIEOTT LY
w BFEED OEBEEOR/MED L D5 0.9mm F THEMICELE LD

UIE St SN OEINIE (0) 1k, Fig. 3.8 X 512+ WEOHHIZ Tz - T 56, 66,
76°, 86° D 4TI LT, HiFA () i3 167 o—F. Fv 77 v —Hi, A
BT 0'=90°, C=3mm. [Ei¥T 4, 560rpm. [=—%F & L, HlbR (@) % 0.5~3.5mm
W, %hEE (F) % 8.0~752m/min {2Z g Lble. F #ZE LB Loicfao 1 b
72D%EDE (f), OEIESHIER (1), 74 7 <— 27 OFENE (2) /sy % Table 3.1 127
T, @EOL S, ZOERTET HEED TTHFE T,
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F<L16m/min 2\ C n=1~2, &=1.3~1.8mm
F > 16m/min Z}\T n.=4, é=1.3~4. 1mm

Fig. 3.8 Knife and gib set in the head Th-T, = B.6) OFHN%:
DFEANEE Z,, % Fig. 3.2 i
bkbB & 53~1.50 THB.
¥, LIFOERFMAHTIZ L
H Y IR Y g3 SKHs, 0=
56°, a=1mm Tk 3.

b) 54t Table 3.2 oA
FREEM 108 & B L. =
Db, AX, vyTeeIx

, PEREARE, ~hvss, 7
>, IXFT, ¥YFF=E, ¥F
JE, Fr/7FRBICTH=Y

Table 3.1 Relation between feed per knife (f) and mean width of knife mark (&)

‘ i

F(m/min) | 752 | 50.2 356 | 251 . 23.7 | 16.0 | 1.9 . 80
fres () 16.5 1.0 © 7.8 55 . 5.2 35 26 1.8
f (mm) 4.1 28 20 L4 13 0.9 0.7 ' 0.5
& (mm) 41 28 20 1.4 13 1.8 1.3 1.8
e 4 4 g 4 4 4 b2 2 1
N=4, 560 r.p.m.
Table 3.2 Specific gravity (r,) and mean width of annual ring (@) of test material
gg{e?ifalte“ ‘ Wood species 1 Fu a
{ mm
I - Suer (Cryptomeria japonica) 0.30~0. 45 2.5
11 i UrasroMoM1 (Abies homolepis) : 0.35~0. 50 2.0
111 . AKAMATSU  (Pinus densiflora) 0.45~0. 62 3.0
v | DORONOKI (Populus Maximowiczii) 0.40~0. 55 2.0
\' : SHINANOKI  (Tilia japonica) 0.36~0.50 1.5
Vi | YacHIDAMO  (Fraxinus mandshurica) 0.46~0.70 1.5
VII ' BUNA (Fagus crenata) 0.57~0.75 1.5
VIII MAKANBA (Betula Maximowicziana) 0.65~0.75 2.0
X ' MizuNARA  (Quercus mongolica) 0. 56~0. 85 LS
X 1 AKAGASHI (Quercus acuta) i 0.80~1.02 2.0

IR ARBEOBESEM I FEARTh TR 2 ~3 K%, T H7 > TS AMEEL A
W, ERERERELHREL, ALHBEOOL, AXOXLHiaEiclE 9om, BX 2cm,
K& 0cm OFEBF %, fBOMETIIH, HozOMREHIEBRELCE 0cm,
2em, X 50cm O TN LR 200~300 A BIELfo. FioBlic, ¥/ FEIX
7 7 ORIV T EHESO M AR O 7R S 1 m O X AR 2 AR L.
DER, LEAEMEORBRRE R EHIE, HER LOTHRUHRBIC KT 5 IEIERE D
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FEREILED D, TORMCEERZHEINTFFL /25 L5 100 A Hifie LT2
~3TN—TE AT L. KA —TRICKT BERIEBOER S fix Fig 3.9 ¢, %

Fig. 3.9 Frequency curves on width of annual rings (@) in test specimens

20[— ;{j\;l\ —— > i‘}’A\L "
.ol [ S 20 VARERN
8] | 1
o | Vil y
40 N O T AN T T T Ju]
- < ol Il T T %ot fos
\ Fao—x i1
0 o o VAN L
N BN A R S ]
’a; /\ 0 ] [ \?‘-O—C
Z g0 —
(= oK :
20 x i Vi 20 \h\a
] ! 0 | |
[
2{_!}¥‘ 40 Dﬁ I
0 \ No-p—0 0 § 20 R
40 Al v 0 }i’ }W\
JANI 1 2 24 5 6 7 8
20 I R a(mm)
NN
O 23375 6 7 8
a(mm)

I, II~X: Refer Table 3.2 for test materials.

TIEIE 2 BURARE (©) 3 L OYIHIEC I\ THEEIT2R D ey LT
ARENZA (C) ORERE Fig. 3.10 wwid. #EMED S b, 71 F > OITMMEE
FohUTaNnZELL, ERO LI C ¢ i3~15, fliivFhd KEHR 0°~5 Th-
1.
RBRAIAE /R ¥BE T3 AarbylEll, KREHEH, KREEPRES > HEEEL

fo. HRBEEKFEIL 9~13%.

¢) MEsomAEFEEDTEMEE WHIERD 1 &4 2Z, FIEEAEED 11
100 K DOHEB R L2IHIL Tob, EbicilEmot B2 8EL, “RADFEEL T
o BEFCEIEIE”, “REZ BEL TV 3L OEBEOBRMIBImE”, “FLVWRADH
LTV AEEIE ©3RSCRaL, BHFRTUHIEOKBOKIHIBICY T2 E0HE
% -C, HEREZE (Percentage of defect-free pieces)® Y, L\~ REL A T3 YIHIHE
DOEICSEDER Y - TR EE (Percentage of serious defective pieces)®D 2L, Y 5
BWED R T, UTINIRIRC I 3 EliEi O EGRITRIC 3 2 IHIE O LR
DFHfiEE L Ui, LTOWEIEO 3 B o, ST i, REOREEEEC X
ZEESFRAZTOEDTEE, huiHEEL L E— AN -7, £7cZ2Z2TO
PEIEOAEL, FEITHh, BPub, HEY, BEho 48 ThHL->TC, #NORIH
Lo, BRI B RAINSRE LTy, AXIEOWTORFX T O 1 file
Photo. 3.6 Z/RL 1.

d) EEBOMAMEOTEME IXFI7RIV YT/ FORIKWLERUEIL, —&



83

Fig. 3.10 Frequency diagrams on ¢ and ¢’ of test specimens

T i
LAY
F
A
0 2 4 &G 8 10 12 14 16 18 20
T, 67C°)
25{
i B
20
F 4
~ 15
‘z/g -
10
s -
0_.

8 10 12 14 16 18 20 22 24 2
L, (%
¢ : Slope of fiber direction to the surface planed

{’: Angle between feeding direction and grain direction on the surface planed
Tast materials, 4: MIZUNARA (Quercus mongolica), B: AKAGASHI (Quercus acuta)

YIRS L FREER T 100 KE UIHI L T2 0B REE (Y) 2RIEL, YUEIME L&
RAEORREAREMHE, BWREED 10BIET T2 £ Tl BLUEiMEEZ S - T,
FHUYHI RT3 B Bl Om A (L") & L.

22 EBRER
2.2.1 {IRIEEHIEEROE ML LIFHECS L ITTHE

a) SVIFDE W) OXE EEHOR—-MOBENCOWT, fx—=vr% ERL
T Y w ¥EHEEOR/IMESL D 0.9mm F CHERICE/IE LD, FhF
NORPETUBIRER LT\, w 2EIEOMAE s JIg-+HELHE L ¢ Fig. 3.11
R (f=2.8mm). [EXD L5 HIE O BRERIT, w OBME L I EFLLET
L, #lxi¥ w=0.5mm 2B\ \TX w RN D L ED 25~65%@mET, w NEEHED
PR XN E L b O L ER LT 5.

w RKRILBITUTA, CIEIECIEETN D% & b /e > IR 2 L oMM2EiE I h
B, THIIRIZEOREERENTT IO, w RKRIT/ s L8080 (EBES ) AT
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Photo. 3.6

Different degrees of

surface quality in SuGl (Cryptomeria japonica)
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Fig. 3.11 Effect of width of land (w) on the percentage
of defect free pieces (Y)

Bl Ths. 1L, Fry
F 5 ¥ EOLEME LU
HERARREICRK T, —#&ic
X B o YIEITRREO o
Photo. 3.7 (1) @k 5 w2630
GRS S, TR X
B Z OISR TIT,
AEEZIEE AmE»HYIEE 3
- L X Photo.3.7 (2) ® X 5 =Mk
40 ;\ ~ ° S ARETS. ChL, A

\ BT TR DR\ Bebt 22 B F
B OEM~DMBHBITNEATH
B i, BRMERAC nds - ok
7 BYIEI L BB TRO
B ZE L T Oy
EHEEE LD, NeomEtk

100

o N
80 AN

ANERAY
60 b\\ ©

20 ~ ®

\\
B

—

\AN\?NL—
0 02 04 06

08 1.0
w (mm)

Test material, O MAKANBA (Betula Maximowicziana),
@ YacHIDAMO (Fraxinus mandshurica), (&) AKAMATSU
(Pinus densiflora), /\ URAJNROMOMI (Abies homolepis)

Z O HHHEEE L T EREO
WA A YU 2 & B
LIk BbDTHDY.

Photo. 3.8 (1) iz xxwo

WOHRDAEE, REEYF—FETUERIL, KREECREREL CEBECES & FAROEE

Wb lc 2 ARERT OROME & BEMRBE LR THS. (2) ORKREH TIIEERARD

ZREZED LRI, (1) OREEATIREENEEL, BNHRCITSEOMIFER
hTw3.

b) HIOK (a) O [=2.0mm —Fil, a ZZL¥ LD TERIEEYHFE

L, ZTO#FR% Table 3.3 wR$. HEFERO LI, a O ZEHCERETRIINT S

Table 3.3 Relation between depth of cut (a) and percentage of defect-free pieces
(%)
T a(mm) | ‘ | ‘ "
No. T 0.5 1.0 1.5 2.0 . 2.5 30 | 3.5
_ of test materials ———_| ) | 7
I 2s o33 x| o33 30 | 2 2
111 P77 | 72 1 75 69 65 62 | 58
VI 37 37 34 29 | 31 28 ‘ 25
IX 73 ‘ 72 | 66 66 | 61 ; 60 54
VIIL 8 | 84 80 B 67 | 64 59

j | |
Refer Table 2.2 for test materials, 6=56°, f=2mm

A3, 0.5~1L.5Smm OFEHTIIENDL, kY FLr=3TR 1.0mm B FTH-
TETLTWwA.

WEIEHR, BPLDL, HEWLEOHERSL, FROLSCEhEFRINEDFA 7 ~<—
7R B 3 kEhORE, NAEOBVESR, GEh EESH) OBARIER



86

Photo. 3.7 (1) Corrugated rough surface with fuzzy grain

Wood species : DorRONOKI (Populus Maximowiczii)

Photo. 3.7(2) Rough surface with raised grain

Wood species : SuGt (Cryptomeria japonica)

HTH200, 74 7~—7 OFRCEBERS L\ e ZELL CTHEEEOSECIIA
BB EAL RS JITX VLT Th5. L, —BEERCRETR ST oE
WARTETHD, FIECTLEIT LI X 31T, HEMTILT A4 7 ~— 7 BRMZROLE L
FHDOTHCMHOTEHECHEBIEhE o< v (Fig. 1.10), TOFREHEIL a OKRL3B3
YE<, $REBEM T a DX /5 L EIFROB I BERBESHTE Z 5 1cHBPINL
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Photo. 3.8 (1) Micro-photograph of the cross section of torn grain generated
on the pith side of the surface cut by up milling planer with dull
knives, (2) the bark side of the section

Wood species : SUGL (Cryptomeria japonica)
B, BEREWEEREOREHEENEL 3. 0L 5k BEFEAD, a ZYBIEHOERESE
AL LEEOEEYRTELEEL D 5.
Table 3.3 D#ER) D, a OFEEMTYERFAHEOHMTIL 1~1.5mm TH3.
o 1HAHvEnE () LUEHIAH 0) OFE
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Table 3.4 Effect of feed per knife (f) and cutting angle () on

percentage of defect-free pieces (%)
“*»\_\\"‘e}f'iable factor £ (mm) ! 9 (9
N‘t’és?f material | 04 07 09 13,20 28 41 56 6 76 8
I 34 36 4 ‘ 41 40 2 24 | 26 32 31 26
11 13 18 28 | 29 28 20 12 | 23 13 7 1
111 69 68 73 8 78 77 53 | 67 63 45 13
v 7 8 9 10 15 13 5! 16 9 3
\% 20 33 30 39 40 34 18 4 41 21 9
VI 50 50 49 49 \ 33 32 8 32 61 61 24
VII 69 69 67 66 ‘ 6 43 17 55 6 12 62
VIII 90 91 9 8 | 76 66 40 72 . 718 8 16
XI 84 8 8 8 84 72 45 50 | 68 81 71
X ; 97 80 44 34 20 10 8 19 | 20 26 46
0=56°, a=1mm f=2mm, a=1mm
Refer Table 3.2 for test materials.
Table 3.5 Effect of feed per knife (f) and cutting angle (6) on
percentage of serious defective pieces (%)
\\\Yariable factor f (mm) 6 (9
N o aterial 04 | 0.7 0.9 1.3 20 28 41 56 | 6 76 86
I ol o o! 1 2,15 3 15|12 7 16
il 015 8 7 12 9 4 7|10 13 3
il o o0 o 0| 2 4 26 2| 3, 4 12
v 19 10 5 6 7 9 30 10 | 64 | 80 93
A 0 0 2 3 4 18 33 4 7 24 41
VI 0 0 3 7011 27 4 1210 7 5
vII 0 0 2 1 10 19 50 8 7 3 2
VIII 0 0 1 4 8 17 34 10 | 9 5 3
IX 0 0 0 0 8 16 ;10 9 3 3
X 0 0 2 10 32 48 64 34|31 17 5
6=56°, a=1mm f=2mm, a=1mm

Refer Table 3.2 for test materials.

RIS Q&R SR L RERICE JIFT S Table 3.4~5 iRl UIHIE
CRETERED ) bHEIFTh, BILHI LOCEBECOREFHEIHERFICN L ACHE
R4 2EEEAET 579, PHIECOCTROKRES FELRWERCGYIBIEOE 7% LW
HFDBARIL, THHF > DL 5 REHOBELR T max. curve VTR D, 0
curve ICRITEMFE RS BT3B, T aH > Tk, Fig. 3.10 1R L1c & 5 wigkieqT
DEMBELHBIEFRABRELRT VY 2, MEIMEECTEPLDL, AEVICHLTE
EThBIcd, BRERI f /0, 0 OK/e513 X —FHRCEAL T3,

Table 3.4~5 OFERNDL, HHRLBELERE, YEBRFMHFCKT S f OBEEGHIT 1
~2mm Th3. Fic § OBWEME, BWECLY 56~86" Offlicbcs. 7tis, &Kt
RRFEC KT 2574 7<— 27 OFRIBEL, THHF T ERELLT0.7~1.6mm Th -7



89

A, f OFEMEI- % L - T3,
d) W|IAFE0E EHEE M N SKHy » B & 48N WHs Omitdt EiFtkdeo
Heigsd Table 3.6 4. FIRD X 51z, WHs Tlitsk— = 21 X b H1Fc Chipping

Table 3.6 Comparison of the surface quality in planing with the high-speed
steel knives (SKH2) and tungsten carbide knives (WHso)

) 56° 80°
T~ Kind - -
Test S — - Of knife WH50 SKH2 ' WH50 SKH2
material - F (M5~ Y D Y D 'Y D Y D
Unamontont 251 10 20 28| 9 6 24 17 2
MOM !
) . 50.2 2 24 28 9 338 14 19
(Abies homolepis) | ‘ ;
5.2 |10 46 10 17 3 42 10 20
Mizonata 25.1 80 0 83 87 0 8
. 50.2 74 8 | 84 8 | 79 | 0 64 3
(Quercus mongolica)
75.2 58 28 . 35 . 16 | 50 \ 6 58 8

Y : Percentage of defect-free pieces
D : Percentage of serious defetive pieces

NEETZ D, YHEOHA I CEE Y 72 v 310 UCIEA  EFEERS 3.
BRI HRE BT U T E S 3 X2 1o LT, mEOEL Bk Az
TEDHLRIR.

2.2.2 [EERBOHAME

a) SYNEFTIHHAOWMAY 277454 v 7 BEOFELICLY, mx—=v
X357y FOEEZ 148 O ANRDLNT, w—v DEWERE O MINEDOL DN
0.65Smm F T ALY, J¥ FOROZERMET IR KB4 f=2.8mm THEk
YEIL, —EUEIMES L D7 v 7 4 L ERIERD L TEOBEGAYBE L.

AEDOFHHALD S B, 7 FOBOR/ (A) L&A (B) XD T w7 1 % Photo.
3.9 (A) (B) 1ziRLt. (A) ONETIRT ¥ F 23 L3N RINRBZEIR 31T
EEEBZN, (B) TRHAWEHEL T ¥ FABTECER IR, FeeEi3 < WEHC
FohicBIRAEEEZTR L%, HAROEFRKEY LS L, (A) TRIALDORIOE
BIIUHIMSHIR o Wk L, ATECHIE L Fig. 2.21 0—& ORIk OBFRERR
E[ERR, AR T < WE L BRFEOWE» DERENRET L, FNiediski ook
AD2FRR LS 20T CEHACRR T L o iR B R T 548, HINIEFE 7,000
m Bl Eo BT EERENRBIC XA & 7/a b, HEAROEMIET < WEAR X 5108
3%, YIHIRGHIMORENTIIEN (A)—4 0 X 5 CHOITADH IR GEHEEA LT
REIn3., zhicdl, (B) AT —DOHN D0 RSN 2 BESEIT
72, BLDILT v FOSEIHE e — (Fig. 3.12-H) REFEL, 2D\ CHEIMEDOR M
EHIL T v FEENPZRHMHEAICEREL TW5. AEROTHIMEICL 75 B8
ZOFVEALLEET S &, (A) A T OEIREHIR © Rt 30¢ ML ETHB
23, (B) ARTIE Sp UTFIGAEY, BEDOEFIIFDIZ LA YNEKTEOES v FT
Tlhbh T3 Z L E2RLTWA.
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Photo. 3.9 Profiles of knife tip as dulling proceeds

1 2 3 4
(A)
1 2

(B)
A : Light jointed knife, B : Heavy jointed knife
1: Original, 2. 3. 4 : After planing 1.4, 11.2 and 20.0km of lumber with a set of four knives
respectively. Material of the knife : High speed steel (SKHs), Wood material tested : BUNA
(Fagus crenata). The upper side of tip profile corresponds to the back face of knife.

3 4

S¥, (B) NeOUHIWERICOWTHEZ TAB L, WEETICS LITLITRN- LS
2, 7 v FINEEEZEMAECH > TR T 30TH 20, ToMFAILRET
= Epead® (1.9) wkis 0 KHEOAE L LTERL TS, EREZH T a=
Imm ZR\W\T 6=15 Th 3 (Fig. 1.6). L7 ~>T, Zv Fix{lyld, Fig. 3.12-AH
OB IIITE ST ARRND 47 OFNFEMEEIIHIENCEAIRTWA Z LT

5.
Fig. 3.12 Profile of dull tip of
jointed knife 4) — ng sin &
2

(B) H4eTiX w=0.65mm Tk 305,

ERXBEEL T 47=16x10"*mm* Tk
5. —fRONE O BERERECK T, 3%
FEEFRE 2 #T L kR0 X 5 icE o AF
(Fig. 2.21-a) @ A7« SF3E BN BRI
n, ZOWaAMBICEAIN ZEEEY
BEAEDEE® 2 HlET 5 &, YIEIREEE

ARg
45 MR ORISR\ T 4T=15x10"*mm? 72
EThs. ZOEL LEOMEELBLTA
sy on W v R AT B ARTEIEIENC ST,
O: Original knife tip after grinding, Bhic I 2 2 T L b BTIRER A o

AH : Width of land (w), ¢: Effective
clearance angle LU\ h B,
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b) Sv FOENEEGEEOHRAEICELFZTEE RS © &I b THIFEGE
A, B, C 03 BEMcZEbe L. AZM (EiE# A) Ty v FOE@w) % 0.0lmm
LUFiwe, BT 0.18~0.24mm, [FC i 0.45~0.52mm o L, #hFh f=2.75
mm T 7/ FRBMOBFINEBR AT, (A) (B) (C) EHzaOMm A% #IE L
fo. ERBNT, HEROTCDITEED BIEIL n— o EE (D) oW T ERORIE
B o te. L OEEY, AFAKIIBCET T30, 747 ~x—7OERE
MLIHTHLL B L5 XD HERK 1/4 (f=0.65mm) CTHIHIL 7.
HlEiERA Table 3.7 i3, EEO LI, A, B, CEEEMmOMANE (Ln) T wic

Table 3.7 Durability of jointed and unjointed knives set on cutter head

Knives tested l w F e | L | Lu
(mm)  (m/min) (mm) | (km) | (km)
\ A l <001 | 502 275 15 17.6
Jointed knives i B | 0.18~0.24 ! 50.2 l 2.75 5 5.8
e 1 0.45~0. 52 502 275 1 1.2
Unjointed | b w £ e . Low’ | Low
knives 1 ‘ 0 11.9 2.61 4.5 20.6

Ly/ (Loy’) : Linear length of lumber planed with a set of jointed four knives (with a set
of unjointed four knives).
Ly (Lox) : Total travelling length of a jointed knife (of a unjointed knife) during cutting.

WHLUBLAELEIK, che DEESOMHAM (L) LHETZE, ¥ FOI B
HAEBMIZRO33ETHIEHRL, v FOEOEANCEIZETIIN 0.2 i
TLTCWw3.

23 % 2

P EDOEBREREND, B Bl 2 EiEfo g W TEEL L 5.

a) BWKHEDEE Table 3.4 OFEEND, HREEMC KT 2 f OFEMTEFEERD
Bz f=1~2mm THbH, &0 f OETIKRITHIEFT e 5 id, Fig. 3.2 OFH
MEmn b, FAFEDFLNERE (Z) & 3.94~7.82 DT L2 L8R3, —7F,
BED BRI X » BORICARNRO L A\WERER, EEEMENOSHE, BIEHOERTIX
Zp=1~29u (g 8.3p), KEDOERTIY Z,=5~T7.51 ThoT. ZOHRNDL, HE
B s\ B3 H D SR T, YIEIEDO >4 7 ~— 27182 2mm §iftk b 3 Wik zhbl
FOHET 4 AN X 2 EHERY BT Y, FlxiE 4, 500rp.m. OEEEHRTH
36m/min O D FHENBLR . LiL, ZDFA4 7 <— 7T OEIHE EFmEAER
Tha%ak, EVBFEIELEO 1/2~1/4 KBFTIRERST, 4TI FT5
IR B ICEEOKZR D HEELLEL T5.

b) [EEEROEML LT FERD TR IRC S v PRI B2, Fig. 3.11
DE3ETY FOE (w) REL 75 LUHESENMETT2. WERAKOKR.LDL, W
H BT w i3 0.2mm MTRNEL 5L E25 8, w TERD RO TE: LT
DS54y 4 v rOFEEE AR, YR h, Fig 3.5 OFEREND a,=12°~15°
DrE AR VL S0u DUF BN BETH-T, HFEOIHITE B k— =2 L b AR
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BEHZBIENY TR, 774 vFT 1 vy IZEEREL LT, w /b LD 20ERE
5.

b) MO Table 3.7 DEBRERN G, #RKED B 2 Bl OM A%
BEY I L7 1 R IHIOEEEEO Th L higT 3 L, ¥ FOEOAINC LD 0.2
~3. 3 Fdlc o TET S, ZHITEED Il 5 Bl O AL, HET v F ok
BRI X 2N 1B OMRBRET L HHMNEEE MO RO 2 DOMR T2 B L3 &
Erxbhd. DFLZOWEOHFECONTEEL ML 5.

W, BERD PR A OEEsmc ks T, 1 HOEFE L TYEIL 5 2RAME (BEiE
B &Ly, Tl ool XN 1EOWEIIRESR [ QUINIFEEE (69 1 7o b YR
) % Ly 75
Ly=17"

zzic 1=Rcos-1<1— £>+k/ﬁ&:'a2‘, k= 2nI;tN T3,

ECD Whle 23550, 2FBERESDHIE LTERLTW 20D,

frcvznzf:ncé

LM':nel}Mé ........................ (3.13)

Fic, B HIL fo - ElEES o T Ak d Lo, #1341 #3720 KOUINIIERES Loy X3
3 , ZOHEFT1IRITITELE 0D

Ly = .,If;We ........................ (3.14)

2 (3.13) (3.14) 1z Table 3.7 OEHfEZRAL, A, B, C, D [N 1 v b
REIEIEERE L RO T, ERAMCTRT. ZOBENRTRT LR, N1 Kb OFaEk
RUTYIEEEY, RERD FRIODIEKTL, ZoFEET w ORRBITEEL .
DX, WREEEHETTA7<x—7OFEREIOEIREEFLILTEEILIELED
M adE R eRkD 2 &, X G.13) G IR NT, e=e LI X

Ly L

Lot ™™ Lo
e, —iOEHREOHN 1Kk b tIEIEE (Lo) » FEemiER (AW) ofF% Fig
2.21 ¥ X 0% G. PAHLITESCH 73 ¥ DEBER® 7 b flE+5 2, Fig. 3.13 0 k512 L,
O—FHANTIREESHITEGHEERLZ LD LR E. T, B FYE 2 EiEgEO
7 v FUED/Ne 2837, Photo. 3.9 (A) D X 5 I A0 Fi# L0 0BT Sl iy
L, —fROHN L EROBRGALR 8B LRIl 3. O b g, i
b W 2 SN YTHIRTIC A0 £ LR (44 AN+ 2 IR A & L T3 &
Higt e, DEOEBRRRBLNG.

Ly _ AWy— 44,

Loy AWy
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Fig. 3.13 Relation between total length of o, AWy T BER D BREIL T
knife travel (Lo) and amount of N e .
e e o o HH0 Ik ORI 351 B

EitE (WhoERHER Th
3. ERxER (G.15) ©RAL, &
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