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Ay B—~y FIZERE 127mm OARE, #AOxy FAE4, RAERAF 56° 7y X—~y FOMH
BEMEVIZSIP & 2P OJECEEMECITIbN, BIKERVABIEELYETS, Ay 2—~v ¥
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Fig. 1 Fv—+UHlo#ETF

Factors in planer cutting.
18 (Fig. 1, w) i, WTFhOEBRZHVTH 0.3mm YT L7,

FyoFTVv—2, FOHPCEOYIEIEIZE LThTA (Fig. 1, ) £90° &L BRVETFE,
FoOWKkL wYEOESH (Fig. 1, D #, Z&bVivhEY 1.5~2mm Ty b LIz | BAREL
L7zDid, YIVBOERBECF v 77V~ A0FENMbLIEV L 5ILT57:HThH D,

Table 1 iz, YIBIEBUCIUT S N, F 0GB IOEEARICBT 274 7<— 7 DFHBEBLRL

720 ARIZIVT, ALBHKRY PHEIES N=4,560r.p.m. Tid,

HEABRBWRERE H 160 5

#0zix SKHs, 4 16 #EAL .
HFAEIT 16 Ic—FEL L, FHOTULEAY
nEN 40°, 50°, 60°, 70° IZHFEIL, HIEI
% 56°, 66°, 76°, 86° L L7z &<ICN
=4,560r.p.m. OYJEITIZ, #@AHAOKERY
WHElxZ1Tie 72, FBEICIZ, XUHRIRER
150 mm, EX 9.5mm, K, 46§, WA &R
3,300r.p.m. CTHKIFAEIIFAvF+v
L, OFIZ $200, =y ARV F, RELO
X10mm? DEXA4A 7=V FIBRIZL Y FR—=
VIR Lize ==y 2 BIT BB

F>23 m/min 2\ CHIHIERTL

Table 1. Y1 Bl EBRic 1T 32 %9V &

Feed rate in cutting tests.

1) (mm)
\F 75.2 50.2 35.6 23.7 16.0 11.9 8.0

frev 16.5 11.0 7.8 5.2 3.5 2.6 1.8

f 4.1 2.8 2.0 1.3 0.9 0.7 0.4

e' 4.1 2.8 2.0 1.3 1.7 1.3 1.7

n' 4 4 4 4 2 2 1

2) (mm)
\F- 21.5 14.3 10.0 6.6

frev 3.7 2.5 1.7 1.1

f 0.9 0.6 0.4 0.3

e 3.7 2.5 1.7 1.1

n' 1 1 1 1

1) Cutting tests with jointed knives, N=4,560r.p.m.

2) Cutting tests with unjointed knives, N=5,850 r.p.m.

F:3%9%E Feed speed (m/min).

[ 18»H7-YV%VE Pitch of knife-cut (mm).

frev: 1[E#EH7-V¥EYVE Feed rate in a rev. of the head (mm/rev).
e+ A4 7<—7DVFHIE Mean width of knife marks (mm).
n' : GIHIE® T Number of knives operative to make knife-marks on the cut-surface.
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B4 ¥, APFEEITsbisy N=5,850 r.p.m. T 20 y AKAGASHT
HOFRO%D EECH LTS G K LK ThH- 0 o n-lod
720 585, —RUCEDN TV ST v —F D% ) EEE ‘;z Aw MAKANBA
20m/min BUFAMETH 505, ARBCIHERY FF o A n=1s6
HIOBMBL LT, Z04 T OBERY TR, 204 BUNA
7 v =Gl 2EEE GO TEEICN LT Zg N -] n=ise
BEEML L 40—k YACHIDAMO
22 #8 ®H # 20— n=229
WERMIZIE, AFBLVIXTFSORBFE, 98 0 -

BRI Y V70 F 40 /'\l SHINANOKI
WO AR B LGS Kr SR T, ABELR B T e
(on: BT 35\ CREER & SIBAR DT ) T ~ DORONOK

2B, BAHERA (04 - YIMIEOGIN S AE AKEIC 9
BOTRAERATIECE LT 2% 0~00 o [ Dbt ARIATSY |
ORAT, 10~15 ZLickfT HomoRBN S IA URATIROMOM]
MESREE, W Sem, EX 40cm, EX 4 N n-2
cm) ¥ HAEL 20—\ MIZUNARA
BED BAREBHICIE, Table 2 0 9B AL 20— n=343
720 D53 b, AFFTIEREAE, sV S, vF 4% A SUGI
FE, YF/F, Fu/FEI07 0~ Y HEIA 23 ] n=135
EOBEFWEFRTNEN2 ~3 K, ¥27 7 H "2 am o °

Y CRBEAMBEE TthZh i bigE L, ATERD Fig. 2 G68tH OEMIE (@) O K A%
%, AFXOLIIHEESLIE 9cm, EX 2cm, EX Frequency diagrams of width of annual ringg
90 cm DERERK 600 BiE, MO TIXE, H\ . of test specimens (2).

Table 2. #REMOKELLE (ru) LFHEHRE (@
Specific gravity (##) and mean width of annual ring (@) in
air dry condition of test specimens.

Common name Scientific name ru a* (mm)
SUGI Cryptomeria japonica 0.30~0.45 2.5
URAJIROMOMI Abies homolepis 0.35~0.50 2.0
AKAMATSU Pinus densiflora 0.45~0.62 3.0
DORONOKI Populus Maximowiczii 0.40~0.55 2.0
SHINANOKI Tilia japonica 0.36~0.50 1.5
YACHIDAMO Fraxinus mandshurica 0.46~0.70 1.5
BUNA Fagus crenata 0.57~0.75 1.5
MAKANBA Betula Maximowicziana 0.65~0.75 2.0
MIZUNARA Quercus mongolica 0.56~0.85 1.5
AKAGASHI Quercus acuta 0.80~1.02 2.0

* See Fig. 2
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AKAGASHI

(X)m

P WHEERA
Angle of grain direction of specimen to the surface cut.
vp; RERZA

Angle between feeding direction and grain direction on the surface cut.
Fig. 3 #RMicHiT3 04, 0 DEBIM

Frequency diagrams of ¢4, ¢p of test specimens.

OMREBAEHBELE 10cm, EX 2cm, £X 50cm ORBA ZTHZH 200~300 & HEL 2.
S ABBEREBE L ERIE, LERSLOHLHUHH LT YEEORBIRE LD, HI/AL-FDRT
MEMBTELLID L5 100 MEBE LT, 2~67 41— FICElBT L. HEES LV~ 7 OEUH
BYHICETT 22 LR THLV, FOERE LTERBOEESIME Fig. 2 12, 7231XF7
VLT AHFVITOWTIE, 04, 08 DF TV % Fig. 3 ITRLIze 7HHF VL, &L ICHMEERDR
CLARELL, KEHORBHKIZ 04, 05 28 5° DEERL T2, BOBEE a0 pp iXLBAY)E
{, BEAER 5° BT Thote

23 g Hl X B

PIHIEBRIC 351 2BLRFIZ, RDEBYVTHD,

f:1AbHYVOEYVE (mm), d: FIHEX (mm),

0 : GIElA ), kL F v 77 v — 2 EHOMRE (mm)

PIMEIC RAE L2 REDEX (BX) 13, FRVBEBEORTA VPRV ARFATAY—0 & 2y b
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L, 205 (S 40~50 ) EYIHIEICR > THIBEE LY, 4 T7A5—CORAEREL,
REBZOFHADOBAND 5\ 3B MEL MREFHRHD OHEALDFEHEL DEE S > Thb DL
¥z, BERBRF A/ V-7 OUHIRBERT, $REBOETIHEN L7 0OBELTE L -REM
FREEL LT Davis, E.M. B2 5EE LT\ 3 R SR (Percentage of defect-free pieces) & 2
W REZE (Percentage of defective pieces, Percentage of serious defective pieces) ¥ b - THER
Lize Thebh, —ERBRTHIFRACHLEAHEL 7V~ 7 100 ROBRBRR 2 YIHIL, Zo8EIEY 11
FTORMBEL T, READPE REL TV REFLTIEIE, RETREL TV 31RELORENBEHRIY)
HIE, REOFENRELL Fv - EFEe LTRHALLRWEIEIED 3 SFCRIL, READRVR
FUHEORBOBSEREL b » TEOYEIGHIZ I 2ERER, AL RAEXET HVEEOKED
BARES > TREBEL, ZOMRAR (RAR) ¥ -5 TEOBBOHRLTIMIGEMIC T LTS
BEREfL 7z, T8ds, ZEb ViR VRBAIIEICARZEE LTS L5 IHEARA»LYIBIL, #
REEIAR, REEEEEET 2L L. vk, ZOFMETREIHENERRSDTIIWDIOT, Hb
2L 1R 3 BFOYHIEIL QW TR RAOBEOEERBRAF ¥ /ER L, ZheBEL LT2RBREELT
FE1SL BY1BORA—ASEREL 720 READREIL, 7221, AFBLVYFLEIZONT, Bl
BRELFELVRED Y Y F 4% Photo. 1~4 IZRLTHV 72,

3. RERERBLUEER

3.1 REOFEERLE

PIRIMTIZ 83 EDOR AL, EUDICIBRL I, AHOMELBHECBIEL-RELHE LI
HEABIEATE S, E o LTAMBIERIC b &5 RADTEIC AR SN 348, AEREE L CHNE
BERIN-HEOMELORKL, HEEH, EFLL, BREVWBICEENDO4BTHD, ZOBOKX
BIZBL T, T TREROBED RTEbhTHW3H, KBEHIC OV TRERANSLVDOT, 2
FILEDOREWREE MBICRET 3,

1 #EIEh —RCIBCHBE LIRS, Bao L dic, HogiEERATEIECY LEEA
FHICEM LT 5728, RENABHARCETL, ZOWIPCECHITHREIL, TEE» DR Y
MONTRET 3. BS L OCBEERIC L > TEDOREHRBERICL, DFD3 ~4ZEMNL S 3.

Z0 1%, VHEOHEFSHRERLTUASEBIRONZ DD T, &ICRKMHOEEZENOBY &
5 it EER O BE CIIARRICZ » THEFCRET 5, REELARETRRBEREBYRICL, KEFET
BEMESNE D725 TRRELSBYROL N, KERETIEIHKM DB T TRVERRIC O Y i
¥IELTHEVEBN S (Torn grain)e AFIXDOWTOFREEFE Photo. 1~2 IZF L7z, $ERTIRE
DBZZ—ROTIYIEHETTIX 1mm HUTF, Fhi 2mm BETH3B,

D 21%, GINIEDL HBHERAERICH S, HBWFRIZIEY & Dhizd DT, HEOBMEER
L7228, HIECHAMELV#ERERL, H3W i FRHAICEA TS (Chipped grain), vYF &%
BLOYF 7 FIZOWTORERE Photo. 3~5 LR L7te ZOEXILEY 0.3mm LIFTh oo

03, PEHARIGEE &S00, BEARESAEIRLN-S0T, BESHEREYET SRE
BOMBEICRET 2. 7 FIZDOWTORES Y Photo. 6 2R L7,

EROEH, AF, Fr/FoEEMOBRMESTIE Chipped grain ORI 25 S8 T2 A
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FHLIEEEY, Photo, 7 DL S RETLL L FIRHEILODDORH S, Joks, AETIEITIE, 717~
— 7 OXEREICHEEYIEITH Y, AEIF A 7<— 7 TREOEENEL HEL 2T 5 (Photo. 8),
2) EPILE  OFD2HEBHBEIN

2O 11k, AUOGNRATT TR0, FIRRICHEET MO O—EMOMMED 2\ ITRHER2H Y
BEINTHRERCEFILSD DT, BHOIEERTICHEEL TV (Woolly grain, Soft spots)e A¥ ¥
SOV F 7 FEOWTOREES LT Photo. 9~10 KR L7z,

b 113, TERSUL L7278, FRABIZHEY T 2 —BOBRR NI I3 Z L7 TTRIERICEA
TN, AROBRBRFNLV LR THY 2 VILDIOT, BHOEPULLOZ R OHREIZEL, HE
PIllic I CTEEICHEET S (Fuzzy grain). & ICHRIAM T, BV BRI N BHERGEENICEA
N, TEOBBREEOWEELTEILEND, § XFFIZOWTDOREF Y Photo. 11~12 IZ5R
L7

3) BE(H HBEVEHAOIEOBEIOWED L 5, FEIEOREICRVERMZ L OMNY
ET330T, —BCTEMMELMCEE L2 % (Raised grain), BHM OEEZEOBEELSEH D
AREEZIFEEAANLYHIL/- L &, TROERL TV BIZERENE L,

Photo. 13~14 {Z, AF¥OFRE—WEMEIEEFALLYHILz& &0, KK, KEAEX LKL
T, ARECEHESFEEL T2, REECTEELVWEREVRREEL TS, 20X 51, BEHKMO
BEEZOEELHEBC IS\ T, READOKMRNMIZEE ENRZORROBHICLZEEZLNDZY, T
b, ROMEICZEV T, RENDREBANZRH S D EHA~OEBELRRTH 5720, KEEDOYIH]
Tid, BEEOEVKMESICGD 3 KE SYIH 23T O FRICAE T 2RI EHERACnb 358, &
MR EA TS, CHNTEOBBEEERE L C LBOKMBS L NIE LICEE LI 5720 ThH
%o Photo. 15~16 ¥, FFHTHIHIL/-AFRBEMOARRE, REMADKEY ZEEMSIC X Y BE
L7z 0T, REETIEIMM THICAZET 2 EFRERL, BHERIIREOH EEBRL TV 325 K
KRETRZOL 5 GBI NI L 2BOBAIRDONT, LROZEEESITTB, LidisT, K
AEEIC ST 2ERM ORBEANRELRBOWMAICAINH 7 < YR ETIAEE dICREARS S,
F-EMEARD bER e/ FTHEEE DIBEFAIDIRG, )

HEDids, RS LORESORN T, HEELSLICREE (REEE &) T, FEHHIOE
BLEERKHZLOMMERT 2300855, ZHIIEMDEKERS CIIALOTINRRTT T8\ 7z
», BHEELITIHT I ENTET, FOBRBEMFCEALTEET 57:5, YIHISMERELT
BT 27-0eEILN, EPLDREDL>TRET S, Fr/FCOWTOFEESE Photo. 18 T
wL7

4) B#th  YIHIEC 31 2AREBRESS DKM ERS D LMD 2V IX BN, FERMOBERENL
HEANDLS5CHEL2DDT, FEBTREAFBLIV VSV n e iRBBIBRE S LT &I\
Loosend grain &WHEN B, AFIZDOWTORERF Y Photo. 19 IR L7z,

e, MEEORF LA LEC, FEIECLELITREL, ZOWRBRXMECEELZT
3dNDITF vy F~~2 (Chip mark), »/eT U (@S Lk 30%E Chipping OFENET LN
Bo Fy 7~ 7 FEBRDEVBHTERLS, UHFOTECSEINTDIVERLLALOE, TOEE
DR TRED FIEIARTisbh 5728, FEECHEVEERZA DT HRizd DT, Photo, 20~21 @
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Table 3. ¢4 FHEEIEFNOESICILITTHE

Effect of ¢4 on the depth of torn or chipped grain. (0.01mm)
Pa
10° 20° 30° 40° 50° 60° 75° 90°
Materials
SUGI 4~18 20~70 44~88 40~80 60~78 54~74 | 36~72 | 12~62
MIZUNARA 4~15 8~20 15~26 16~24 11~16 6~12 —_— —_—
1

f=2.8mm, d=2mm, @=56°, N=4,560r.p.m.

030 50 \
N \* Pith side
4 020 N o 40 \Q\\K
iy N ~
mm %
010 30 \
| \
= =a

O

15 30 45 60 75 90
Pal ) : :

Fig. 4 ¢4 REEVWOEFX (Hy) T LIZTEE
Effect of ¢4 on the height of raised grain (H:).

Bark side
\
SUGI, f=0.9mm, d=1mm, §=56° \2—_0T\\°

0 | 2 3
F (mm)

Fig. 5 AZRE:ABEEZLIT2EHEN

£3ic, BRE 1lem WADEENORENEEY, 1R 0.5~

lem OEVWHERE LTHREIN D, SR (R) O
3.2 YIHERFORE Comparison of frequency of occurence
. . of raised grain (R) between pith
1 #igass, A% AEE Table 3 I, A¥ and bark side at various pitches
BLUIZXFFIZOWT, BEEERA (o) 2L3 Torn of knife-cut (f).
. . . Materials; Fine line
N S I <
grain &%\ Chipped grain DX OEILOREZRT -.URAJIROMOMI,
HoT GHEYIHD, WMELD s KR LTHRKAMEEEL, dotted line--*AKAMATSU.

AFTIEH 50° I X7 7 TR 30° THRIEL, HBRE o4 OHMZ L7280 LZ2WIEEST S, £
7z Fig. 4 1%, AFIZOWT ¢4 KIZERVOMMDOEFIOEOBEERETH-T (EETHD, B
EVD o4 KNLTEBAREEEL 04=30° THEIELV, F/: Fig. 5, 7A~YBIUYIOr=E
I DE— 100 KOERM OAREK « AEFEEIC OV TEREVOREFEY XV BHICERL-ERT, T
NORYBICHVTOARBEAORAEENT <, & ICBKMOBEEOEERY Fvm € I TREOE
BoZ LV

2) YIAIABLUYAR SBUEOCTARKICIEAEXKTAOTE LTELINWZTEIA (6)
i, BEGCHETABIEELRT CHoT, Frv—FHBITHE, 2y 2—~y FOBER—EM 3 &
&, YRABRREVE (f) LUHEIS () OAEFHHEHHBN S, Fig. 6 AFICOWT Y, f, d
DIRTFRYE TN, BRVBICEFLLOREFEEICIS JIIZTEELYRELHERTH-T, § OX
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—e— Torn grain —o— Fuzzy grain T Raised grain

A B C

ad T

L N 1o Slight Defects
A\ / ) { )’/ r_.——i\
N Slight Defects Slight Defects [8” _1a ! - A

80

=

A Pt V. o \‘.

D 9/ " > PN el ¥ .
2 Pl F |
£ 40 =0
20 / -
s | /| Decp Defects DespPefects | | D ew
g¢\~\ ""=‘¢#=EE-_-:_~ﬁ 8'_-:-——:.—_ _‘__:._—_- A= - )—-»\t—- > <= '—’4‘
0 | 2 3 4 60 70 80 90 | 2 3
f (4mm) Q" d (-mm)

Fig. 6 f, 0, d REOREHE (D) tH XTTHE
Effect of f, 0 and d on percentage of defective piece (D).
f5 Pitch of knife-cut (mm), #; Cutting angle, d; Depth of cut, Material : SUGI,
Fixed factor; #=56° d=1mm in A, f=3.7mm d=1mm in B, f=1.7mm 6=56° in C.

BB LERCEBEIZNEEA L, BECIICERALLRHEMT 5, 72, f ORI L2V#E
EEHINL, BEC LB bEEAT 5. 413 £ LZRERTH B, AL R
T f THEREZOEERD TV, X7 v —FOFEYARN ficiZFId 358 d iKizF0FhR
ZHBITRIETERNDEELZLND,

Lo L—7%, d B3R e ETLEOTIBIG R R T 2 SiEEAAIHEINT 3720, f, d OEETFRY)
REOBBRERL LTA—HETHEIZNICHET 0 ENCRMERD 2, FZLCAFBLITIXF T
ZonT f, d ORBEEELL Lo TH—REBEM 2N L CGEEIZhOBE I WEL (Table 4), F
BEAR L OBMRICEET 2L, Fig. 7 0L OICHBELd d ¥ —FL LT f 2B Lo BEIT
BEIZHOBRIOBMNELL, f2—FELLTd 2BelLdiBad, LELA—YRBOHERN
REOCTHHEITNOEERD IR Z ORI, BEITHOREIZBIRT 32 EFERTFIEYIABROREK

Table 4. YIHIBZX (d), 1HH/-VXEVE ) RYBEFLOBICFIITTHE
Effect of depth of cut (), pitch of knife cut (f) on the depth of torn or chipped grain.

\\\ A B
"\ Fixed factors
\ f=2.8mm 6=56° . d=2mm 6=56°
.\\Variables d (mm) f (mm)

Materials \\\\\\\\\ 0.5 1.0 2.0 3.0 5.0 0.7 1.3 | 2.8 4.1

SUGI 10~13 | 10~15| 9~17 | 13~18 | 10~18 | 5~7 6~8 10~17 | 16~25
MIZUNARA 13~18 | 12~18 | 13~19 | 13~21 | 15~20 0 1 13~15 | 15~23

©4:5~8° (SUGI), 20~25° (MIZUNARA)
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025 025 -
SUGI MIZUNARA g
020} 020+ ‘ /
T
A
0I5k 015} :
He = e
mm 1 —
- /T ".'.‘L“
010 A 010k
A
Q0S| ' 7 aos|
ol = 1 1 J ol 1 1 | I
0 01 02 03 o4 oY a2 03 a4
tm (mm) tm (mm)

Fig. 7 FHYRE (tn) EHEITWORE (H) OB%
Relation between average thickness of chip cut (¢m) and depth of torn grain
(Ht) or chiped grain (Hc).
Aeeeees Variable factor d=0.5~5.0mm, fixed factor f=2.8mm, 6=56°.
B Variable factor f=0.7~4.1mm, fexed factor d=2mm 0=>56°.

EEDILD f THY, d OFBIVIV. Tibdh, EEMNICIHFEIZNEXVEEYELS THIEE

LSBELI830%, IHIRI LML T ZOBEIPIR,

3) FyFTlb—H FoFTVU—ANA— Y —T 2 —H—FOMPE Y OHEITN IEICHR
BTHEZ EIX—BICD LIBT3, TOEBENIL Ly T 1 v 7FHERT v —+PHlic DT

ERHIZ LW,

SFEI D Iz NI EBR Y 1TTe » - FER TiX, Fig. 8 KW CHEIZNBiLicET 257y 77V
—ADFERFIE. TOALMH (B) LYHIfA (6) of (0), YIRABICHTZF vy 77 v—-aDFEL

AL OEH (/D) BIOEOHVE OHRTH
v, ¢ & t/l oissE &k Photo. 25(A), (B)
DLV BOMITERATTITEE LW R R E
L, BADELZIZF (D) OL5YVBEOHEHT
RE&7:L, ARGV ¥EZ LYEIEmIEL <A
BEND. HEREOFHIZE (C) DX HYIVEYE
THMFER L TSI REORMBE RS L, L2
Y BOBHEHT ISVBEEREIFET 2. 10
SEMBMEERA 15~17° 12 D WL, PCmERF
HigF v IS v—H#Tix Fig. 9 DX 5ic =90°,
[/t=0.5~1 NBEERHTH D,

Lil, 7 v—FEI8iIcid, §ARA 1 EoYH|f
CEGHPEYIRED 2 I E TET 728, | ©

Fig. 8 5y 77V —»D®RTF
Factors of chipbreaker set on knife.
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B — 35° 45° 60°
e
|
Wl e o e .
e o . .
t e o . .
357 (mm) e o ° °
0.l e o L) )
e o ° . °
0 | S 1 1 -l 1 1 1 ] {
O 02 03 04|/ 0 QI 02 03 04{ 0 Ol 02 03 Q4
£ (mm)
Q03 .
°
0.2 .
45 b
o.1 ° °
° °
0 1 1 1 1 1 |
0l 02 03 4 0 oI 02 03 04| O
Q3 a A A I'S A a
A A A A
| 02 A A N
55 A A A
0.1 A X
x A M
0 0 0l G2 03 04| 0 Of 02 05 Q4
O: Rif/eY)BIE  Good surface.
O HBIZNOFRAEL-YIEIE  Surface with torn grain.
A YBCTREINYEIE  Surface damaged by wood-chip.
x : EFI72 >7-Y)BIE Surface with projecting fiber. Material; HARIMOMI (¢4=15~17°).
Fig. 9 Fov 77V -5zt XITTHE
Effect of chipbreaker on the surface of wood cut.
100
\ J//kr ® 1: 8% F v 77 v — IR N
80 Distance between knife edge and edge of
o \ chip breaker.
7 60 s 2 i: Fixed factor ; f=2.8 mm, #=5.6°. d=1mm
e 2 Material; @ MAKANBA, ® BUNA,
3 ® YACHIDAMO,
40 7:4 URAJIROMOMI
X Fig. 10 | ARERX (D) itk L ZTHE
20 .“’; ! Effect of ! on percentage of defective piece (D).
0 05 1.0 1.5 20

2 (mm)
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I004@ ®

80
;Zco o T, AM
A20-B ﬁ B BH‘\/P’JK‘)

20 o0 | —0
DD_TO—%—Q—T—'“ ’ CO/‘\D\

0 1.0 20 30 o 10 20 20 0 1.0 20 30
d (m
| I Al(mr?) 1 y [ | |d(lmm)| | 3 [T T (l m)l | )
0 ol 02 03 04 0 ol Q2 03 04 0 al 02 03 04
tm (mm) tm (mm) tm (mmy

Fig. 11 1, d 2R&ER (D) ks X 3ZTHE
Effect of d on percentage of defective piece (D) at various [.
A~ l=1.75mm, B---/=0.70mm, C--+---/=0.45mm, D-----/=0.30mm
Materials; @ YACHIDAMO, ® SHINANOKI, URAJIROMOMI
Fixed factor; 0=56°. f=2.8 mm
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T b / Je@n
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i 0.28mm) IK—EL LIz HATH-T, [ 21 1.5 )43-/"“"‘@9
mm HETE Fy 77— 20 BRI Hbbhiswy A /’f/‘"-" @p
2, TRUTFCREESROREFEEIRSL, BR O
BHALNTHB, LoL, | *BELUTIELTS 40
L YJEIMEX Photo. 22 M X 5 iz YIBHEHAR D723 ,; 3 /é"'A
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Fig. 11~12 1%, Sbic d X0 f & BeLsn  ° I T e—
f:%’g”c’ﬁ)éﬁga d7 f V)b‘fﬂ’b@%#—ﬂu’liﬁb‘f%, L1 | L { (m‘m) | , | ,
| G ERRARO Yy 7 1 v 7 Rl BECH DL & O a2 03 o4
LT3 tm(mmy
w ° Fig. 12 I, f BRERC S LITHE
3.3 HBE - IR GEERAROBER Fig. Effect of f on percentage of defective

_ piece (D) at various /.
6 OERATT Lk, WEIRN, EMTLBLCE  A-l=175mm, C-1=0.45mm
-+-[=0.30 mm
BVIZ, f 0 HB3VE d HL Eviz KT 31 Materials; @ MAKANBA, ® YACHIDAMO
URAJIROMOMI
MEETH20, BRFLVTHORESREELLL Fixed factor; =56°, d=1mm
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Table 5. FIHIRE () & WRAROBR
Relation between depth of cut (d) and percentage of defect-free pieces.
178 Species d mm)l 45 1.0 1.5 2.0 2.5 3.0 3.5
" URAJIROMOMI 25 33 32 33 30 26 22
AKAMATSU 77 72 75 69 65 62 58
YACHIDAMO 37 37 34 29 31 28 25
MIZUNARA 73 72 66 66 61 60 54
MAKANBA 85 84 80 73 67 64 59
Fixed factors : §=56°, f=2mm
Table 6. 1AH7-VEVE (), YHIA (0) &ERARORMR
Relation between pitch of knife cut (f), cutting angle of knife (8)
and percentage of defect-free pieces.
Variable factor f (mm) 0 (°)
Material 0.4 | 0.7 0.9 1.3 | 2.0 2.8 4.1 56 66 76 86
SUGI 34 36 42 41 40 32 24 26 32 31 26
URAJIROMOMI 13 18 28 29 28 20 12 23 13 7 1
AKAMATSU 69 68 73 80 78 77 53 67 63 45 13
DORONOKI 7 8 9 10 15 13 5 16 9 3
SHINANOKI 20 33 30 39 40 34 18 41 41 21 9
YACHIDAMO 50 50 49 49 33 32 8 32 61 61 24
BUNA 69 69 67 66 56 43 17 55 66 72 62
MAKANBA 90 91 90 86 76 66 ‘40 72 78 85 76
MIZUNARA 84 85 83 82 84 72 45 50 68 81 71
AKAGASHI 97 80 44 34 20 10 8 19 20 26 46

Fixed factors : =56°, Depth of cut d=1mm

Table 7.

Relation between pitch of knife-cut (f), cutting angle of knife ()
and percentage of serious defective pieces.

1AS-0%0E (N, FHIA (0) ERAROBR

Fixed factors : f=2mm, d=1mm

Variable factor f (mm) 0 ()
Material 0.4 | 0.7 ] 0.9 | 1.3 | 2.0 28| 4.1 56 | 66 | 76 | 86
SUGI 0 ) 0 1 2 | 15 | 31 15 | 12 7 16
URAJIROMOMI 31 15 8 7 12 9 46 7 10 13 36
AKAMATSU 0 0 0 0 2 4 | 26 2 3 4 | 12
DORONOKI 19 10 5 6 7 9 | 30 10 | 64 80 | 93
SHINANOKI 0 0 2 3 4 | 18 | 33 4 7 | 24 | 47
YACHIDAMO 0 0 3 7 | 11| 27 | 44 12 10 7 5
BUNA 0 0 2 1 10| 19 | s0 8 7 3 2
MAKANBA 0 0 1 4 8 17 34 10 5 3
MIZUNARA 0 o 0 0 2 8 16 10 9 3 3
AKAGASHI 0 0 2 | 10| 32 | 48 | 64 34 | 31 17 5

Fixed factors : #=56°, d=1mm

Fixed factors f=2mm, d=1mm
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BRIFCUIHEORLNZEIR, TbbEREEE OBFRRIX max. curve ¥, MIZKEREZ min.
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B K % B3 (Explanation of Plate)

Photo. 1~2 EERIVUELVWHEIZNH (XF)

Slight and serious degree of torn grain (Cryptomeria japonica)
Photo. 3~4 BERIIVUELVF vy 7ROBEIZH (YF5 %)

Slight and serious degree of chipped grain (Fraxinus mandshurica).
Photo. 5 BEOF v ZIROBEITH (7 F)

Slight degree of chipped grain (Tilia japonica).
Photo. 6 BRgEGo¥BITh (FF)

Torn grain due to broad-ray (Fagus crenata).
Photo. 7 EPIb LI OHEITN (AF)

Fuzzy torn grain (Cryptomeria japonica).
Photo. 8 FA47=—7H¢EOMEE (Y7orEI)

Roughness on the half face of knife marks (Abies homolepis).
Photo. 9~10 HEWREBILL (RAFIBLVYF/F)

Woolly grain (Cryptomeria japonica and Tilia japonica).
Photo. 11~12 %% 7 VIREFMLD (I XF+3F)

Fuzzy grain (Quercus mongolica) .
Photo. 13 AREEDEE (RF)

Raised grain on the face of pith side (Cryptomeria japonica).
Photo. 14 A EARKRE

Bark side of the same lumber as the above.
Photo. 15 BEVWOKROKHEFEKGFEFTE (A¥)

Micro-photograph of cross section of torn grain on the pith side (Cryptomeria

japonica) .
Photo. 16 Al AR

Bark side of the same as the above.
Photo. 17 ZEZLVWHEW (V5or=E )

Serious degree of raised grain (Abies homolepis).
Photo. 18  ERIUHLE L dIgo-HDAMY (Fr /*)

Corrugugated rough surface with fuzzy grain (Populus Maximowiczii).
Photo. 19  HEh (%)

Loosend grain (Cryptomeria japonica).
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Photo. 20~21 F v F*=—7 (RFELUKVF/F)
Chip mark (Cryptomeria japonica and Tilia japonica).
Photo. 22 FoAILBWER (Y7o EI)
Surface damaged by wood-chip (Abies homolepsis) .
Photo. 23 e ETHUHE (AF)
Non-defective cut-surface surroundings of knot (Cryptomeria japonica).
Photo. 24  finAEDHBEITH (RF)
Torn grain surroundings of knot (Cryptomeria japonica).
Photo. 25 F v 7T Vv—AHYIBHRCEIISTER (~V )
Effect of chipbreaker on the formation of wood-chip (Picea polita).

Studies on Surfacing of Wood with Planer (II).
Effect of cutting factors on the surface quality of finish.

Minoru MORI and Téru HOSHI

(Résumé)

Torn or chipped grain, fuzzy grain and raised grain are the common types of defects
that appear on surface of lumber cut with planer, and they are the frequent sources of degrade
loss in manufacturing lumber. The purpose of this report is to record the appearance of these
defects on some principal wood of our country, and at the same time to find out the effect
of machining factors in planing on the surface quality.

General Method

Test material consisted of 100~600 rough lumbers of three kinds of soft-woods and six
kinds of hard-woods as presented in Table 1. After being dried and pre-planed, these lumbers
were cut into pieces about 10cm wide by 50cm long, and then they were divided into 1~6
groups at every species so that each group might have an equal number of the piece and
furthermore be similar in range of specific gravity and width of annual rings of the board
included (Fig. 2~3).

The machine used in cutting tests was a 600 mm single surface planer with a 127 mm diameter
4-Knife cutterhead, and the tests were carried out under various combinations of machining
factors such as pitch of knife cut (f), depth of cut (d), cutting angle between the knife face
and the surface cut (#) and distance between the point of the chipbreaker set on a knife and
the knife edge (Fig. 1~0).

High-speed steel knives were used, and they were jointed in the head so as to get uniform
sharpness in all cutting tests.

After cutting, the test pieces were examined for surface defects, and the percentages of
defect-free pieces (Y) and defective pieces (D) were determined. And then, the effect of the
variations of machining factors upon the surface quality was assessed by Y or D¥¥7,

Results obtained

1) Effect of ¢a: The degree of torn grain, chipped grain and raised grain are under

control of grain direction of wood (¢4) as shown in Table 3~4 and Fig. 4.

2) Effect of f, d and 0 : f and @ are the most critical factors in planer operation. The
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effect of these factors on frequency of occurrence of each surface defect is shown in Fig. 6.

3) Setting condition of the chipbreaker : A chipbreaker, called a jib, is effective in
keeping torn grain from the surface of wood cut when it is set on the knife at the such
condition as @ is 90° and ! is 0.25mm for hardwoods, 6 is 90° and ! is 0.4 mm for softwoods,
regardless of f and d, as illustrated in Fig. 10~12 (6’ : Angle between the face of chipbreaker
and the surface of wood cut, as shown in Fig. 1).

4) Machining characteristics of wood species : The effect of f and d on Y, D of the nine
species are presented in Table 5~7, and the machining characteristics of these species relative
to surface quality are summarized as follows :

i) SUGI (Cryptomeria japonica), URAJIROMOMI (Abies homolepis), AKAMATSU (Pinus
densiflora) : SUGI and URAJIROMOMI are susceptible to both woolly grain and torn grain,
and furthermore raised grain easily occur on the pith side. But AKAMATSU can be surfaced
with relatively less trouble than the former two species.

ii) AKAGASHI (Quercus acuta) : The most prominent defect is chipped grain caused by
both spiral grain and wide ray included in the wood, but the other defects seldom occur.-

iii) MAKANBA (Betula Maximowicziana), MIZUNARA (Quercus mongolica), BUNA (Fagus
crenata), YACHIDAMO (Fraxinus mandshurica) : The chief defect is chipped grain, but slight
degree of fuzzy grain occur in range of smaller pitch of knife-cut and larger cutting angle.-

iv)  SHINANOKI (Tilia japonica) : The common defects are both chipped ard fuzzy grain,
and fuzzy surface is liable to develop in range of smaller pitch of knife-cut, larger cutting
angle, and wider heel of knife-edge.

v) DORONOKI (Populus Maximowiczii) : Deep corrugation with serious fuzzy grain easily
develop on the cut-surface, and this species is one of the hardest wood to produce a good
finish.



HERBRBWERE 51605

— Plate 1

4

“o104g

€

~ooyg




FU—FICEBAMOEMLE LY O (F-E)

Photo. 6

Photo. 5

Photo. 8

Photo. 7



— Plate 3 —

HERBRGTERE

Photo. 10

Photo. 9

28160 &

0
.'M

it

Photo. 12

Photo. 11



TU—FREBZAMOEME LY O Gr- B)

Photo. 14

Photo. 13

— Plate 4 —

sromepom O™
Dl e el -’*‘W

e Y

e - W T,
“asmw “od®

- > w8

TR Y

- OQQO ]

T -

ads T ONb

P L) dedd
PR .o we

. -~ -

for s b o
Arﬁ(""'l -
e, A ARTT TS e
wbEnb oo™ 8B

-

-

J:22e8
LA X3

) X
e VP iee
Ao saeL2 .-
e - 8
b Y

e«
(Y 2 4

Photo. 16

Photo. 15



%160 5

WERBRBTERE

— Plate 5 —

02

“0j0ud

B
ol g o

*010ug




Fr—FiRLBRMOELEET O Ge-B)

— Plate 6

¥e

‘ojoyd

€2

“oj0yd




%160 5

HERBRETERE

— Plate 7 —

(

d

)

g "o104g

(

v

)




