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Photo. 1 #y &—~y FOLEWHBZIZEIVE (freo) CBIFZ4FEDF A 7<=~

Four knife marks in feed rate per revolution of cutter head (fre.).
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Formation of knife-marks by four cutting circles with different diameter.
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Fig. 2 #yx—~y FORELFA7<—2
Vibration of cutter head and the knife marks.
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Single side planer with jointing equipment S AfHK WHso (JIS, Gs iTHL BEEX
used in the tests. ECSEHEICEL, 1SO, Kso & 1 EE4T
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Photo. 3 SAHD S FA VT 1 v .
7T g Fig. 3 774 Y7 4 v /e 58F LIBE DMK

Equipment for grinding knife. Relative position between knife and wheel in grinding.
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&L, FRICI THEYETH-7-0DT, HEDO M. 200 Bk
V400 2T 2 L LT

HEEEL, EF4EOAED S LELEWHILEBEE 2
FTHRCEMELD, By F—~y FERREGTEEL THS
%ﬁﬁ%mgbroB,*—y%—%ﬁ&OﬁmMmlfﬁ@ , 5
BB, oXFic, BEE~L/7Br—DIC XV 5p P TR Photo. 4 $EX D&Y FHIZEE

Equipment for jointing knife.
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PFRIEBE LR O X 5 KEBATICOVT, Hy 2—~y FOEERE A — v OREB I UTEREEL
TLOTERY L, FEREHTLII/FAVF 4 v 7tk BROVFEOFAETRETRIBLI UL




s M

— 54 — HERBBHERE £ 1635

FHROBBHS LICHERMETHIL T, 2051 7 ~— 7 BHFE LI,

BERMICIE, H RN OB 15cm, B 1.0m, B 2~2.5cm AV, 74 7<— 7 3MES
I BOFRBS EADEOHRIEE) KHVT, #y2—~y FOIEE, ThbbERE 3126
ERIOD: 78~y MIZX VFEL, TAEADAEDF A 7 <= 7 DEOFHEE KD 2o PERB D%
VEEL, Hy x—~y FOEER 1,570, 3,160, 6,120 r.p.m. DJEIC 25.1, 50.2,75.2 m/min, L7z
BoT, TOHFED 1 ADIXVE (BEEF A1 7~<— 7 DiR) I, THFh 3.8, 4.0 BX U 3.1mm
Thbo ,

D PFIROTSYOAE EROFUEKD>TOB, HWRNEHy F—~y FbITFL, BFE
X VEOIARE 120 fFICHRAREIEL, £07 742 REL 720

3.2. RERRBLUER

a) AROEAHOEE

AEHFC DT, Hy Z—~y FOEERS L U — v ORE, BRIIC, &R FEHO3BHECR
U554 7w~ 7 ORFIRIEE Fig. 4 I, 7 2 DR HRE L7 4 BONEMELEOBREY Fig.
5 KR, AEOBRESRTIE, 7547 1 ¥ /7 ROTEOBEER 10~75 ¢, KR D FHIHER
10~50 2, FEIFFEIE EIF%IX 5~20p THB. Hy X—~y FO HERBIVCHEZTRICI5ZERY
BBTRVE, SRR YFHIOMMILE LTDr 74V 1 v 7 BLURERNISESE—E TRV
BrEzbh, ARt LS AEBRESIMTOBECELXEENEZ LEFL TV, beb LBR

“SKHz # 400 i \
[ N=1570 rp.m, [ N=6.120 nP.m. |
45 55¢ : s
40 _
e i
- L
~ 3,51 I~
3.0 B
25._ L I 1 i 1 | \ I I | 5_5-_
35+ 30
e | -
m
— 30t 25
25~ 2.0_*
T T T T S R S R S Lo YR S R TR N |
le Ie e Ne Ie Le e Ne Ie Ie Je Ie Ie Ne le Ie De We le Ie

Fig. 4-1
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45 SKH2 # 200
N=1570 r.pm.
b 1 ¥ 45
l’ ‘\ ] ‘\
e \ !\
—~40
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e L
m ot
40
351
30
Fig. 4-2
WHso _#400 ~
[ N=I570 kP [
45+ 451
e [ i
™ 40t 40
35|~ 351
N e [
L mm |
L [ ( 1 1 1 ] | 1 ] ~ "
30
L N=3160F.P.m. L
451 25
e [ [
: @ 40} 20
35|~ 1.5
[ 1 { 1 1 1 | L i r_

L I}
Ie Ie

e Ne Ie Ie Ie We le Ie
Fig. 4-3

N=6.120 r.p.m.
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N=6.120 r.pP.n.

|

Ile Ve le Le

L ki 1 1 ! 1
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WHso # 200
A5 N=1570 rp.m.
e |
< 4ol 40
mmoF
- 351
351 e F
I SU R SR N |
50
43 N=3.160 r.p.m. i
e [ r
O 251
™M 40 .
3.7- 1 1 1 1 1 L 1 i S— | :
. Ie Ie ]]]e Ne Ie ]Ie ]]Ie Ne Ie He

Fig. 4-4

F163 5 -

N=6.120 r.p.m.

i

le Te Te e

le

e ]I[e Ne Ie Ie

Fig. 4 774V 74V /7 BBIUTERYFHIRICBI 54 BDOF 4 7=~ 7 DIg (e) O

®——After jointing, ——O——After preliminary jointing, -+
Neeoees Cutter head speed in r.p.m.

Ie, e, e, IVer----

Distribution of width of four knife marks (¢) after grinding and jointing knife.

@-----:After grinding,

No. of four knife marks in feed rate per rev. of cutterhead.

SKHo=# 200

A0 =170 R, N=3.160 FP.m. N =6.120 F.P.M.
»r P
oo
30r " |‘
\
25+ H !
]
A 20+ i !
~ 1 1
¢ | \
~ sk \
1
10F 1
5—
0_
_5_ L 1 1 | — L 1 1 1 .| — S R—
Ir Ir Er Nr IR I I Ir Nr Ir [R Ir Mg Nr Ir
Ld
45¢ SKHz _#400
N=1.570 ‘r.P.rn. N=3.160 r.P.m. N=6.120 I.P.an.
40+ it ! 1
[N I 1
I Fo
>3 | ! ! !
1
30r ‘l| ‘,|
A | \ 1
22 \ : A
< \ ) / \\
201 “ I/ \\
/ \
151 o\"_’,( »
1ot /
il Q\//\
O -
-sL —t 1 L J L L L 1 1 1 1
IR Ir ER BR IR IR In R Nr IR IR Ir BrR Nr Ir

Fig. 54



Fv—FIRXDARMOEMLEET (D (- B) — 57 —

WHso _# 200
4 N-1s70rpm. N=3160rpm. © N=6120rpm.
35k - . )
30f
4 25
M 20F
151
10F
5..
of
5L L 1 1 1 ] L Il 1 1 I A S N
IR I Er IR IR IR IR Ir Nr IR IR I IR Fr Ir
45- WHsq # 400
sk N=1570 r.p.m. N=3160 r.p.m. N=6i20r.p.m.
" 30 T
A 25_
M
20
15k
101
sk
ot
sboL T R R Ly
. Ik IR Ir Nr Ir IR Ir IR Fr IR ~ IR Ir IR NrR IR

.

Fig. 5-2
Fig. 5 774V 74V /7BZBLIOERYBHIZICRT S 4 051
Distribution of 4 after grinding and jointing knife.
''''' ®------After grinding, ——QO——After preliminary jointing, ——@®——After jointing.
Ir, Or, Mg, [VR-eoeee No. of cutting circle.

YR Gr—=v 7)) oz, BRFEICIEL 2 CEE BFETH 205, BiMIIZBT 3AEOA
ERTELCIBELET, BRAFAEDEAVEER /51 vF v/ ITRTROOLNZZ ENDI 5,

B8, FEROFHEERL, BUDICLBREISIEH y £ -~y FIZIEENAR L, EFNEOHEH
T 5EEDBBF% Oblate trochoid TR EMERAEL, FhFZIEELRRIC —FLLTHELLD
DTH 5o

b) YINROTSY  BER Y FEE AR OYRNRO 7 7 9% Photo. 5~6 IZRL7c. AEFEHE
DESIT, BEEENFIFEEMA T L YIFHMO Chipping HELL, TOBEX 1y x—~y
FEBREOKRZS1EY, 7244005 Y $2000k— VICE L. LT, #y &—~y FOEER 6,120
r.p.m. KBV THEEESSHFT D Chipping BAEZVDIX, FEHEFITIINIENREL, X 600mm OF
REEZ 150mm DHEABIUF v 77V —#hty b SATW S0, SEEECELVED VRO
FEPEDRTWB0 TR AL EELX LMD,

PUEDERMS, BRIFBICAZAEVEF « ¥4 72V FIREDK—vERAWIEE, -V OREE
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N=6,120r.p.m. G; $#200

N=3,170r.p.m. G; %200

N=6,120r.p.m. G; #400
Photo. 5 #ER D BFHIY 2 EEE Mg N DY) A
Edges of high speed steel knives jointed.

N :r.p.m. of cutter head in jointing.

G : Grit number of diamond stone (hone).

N=6,120r.p.m. G; #200
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N=3,170r.p.m. G; %200

N=1,560r.p.m, G; #200

N=6,120r.p.m. G; $400
Photo. 6 &Y HHHIE 2BEEEEADEIN

Edges of tungsten carbide knives jointed.

N :r.p.m. of cutter head in jointing.

G : Grit number of diamond stone (hone).

HE%Z 0.6m/min, 1EIDOEENCRKITZEAEBE 5 LT5L, BESSHEFTIE $400, EEEMRE
HATIXFFHIER DOILFH S $200 BR—COERELREL S 5,

4. BEOWHIE 2T OLIHIMERE

BESSAYE, EEFEATH CTRRBACHEAIN TV, Fv—FAFEFA, LCERY #A
DOYHMBIC OV TIRERFPONZ Ly, AETIE, HLARENOZAMYRBRETL, FEIED
T EFRER LU FHE LERE L.

41. X B K &

ERBR, SENIMHECEL, 7 v FORRVCFhOBED 0.2mm KT Rifi.

a) YHIEORERE #RMcRvsvrei, #5<Y BIV § XF5 0 HIKGEM, 15§ 10
cm, & 2cm, &X 50cm 0L 0 FEEE L 100KE AEL, Fv—F 0 X DEER 25.1, 50.2 Bk
U75.2m/min ICELE LD THHIL, MO TOERAELAC L PIHEORZE RED REREH S
3RFIELL, BMRABBIVURAREHEL ., YHERSEXID 161% Photo. 7 ILFR L. 7
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A : (A)

(B) - ' (B)

) ' ©
Photo. 7 3 X7 5 DYIBIE Photo. 8 =V i/ rOYHEIE
Quality of finish in White oak. Quality of finish in Manggasinoro.

BEMASEN SKH: 3L WHse Tik, Hi& & LYIHIA 56° L 80° o 2 WHRICALE LD,

b) MAOFHHRE < ¥/ = BWREERN (8 4cm, B 2cm, K 2m) ZEEYIHIL, O
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Table 1. X VEE (F) LYElf (0) REXRERCSIETEE
Effect of feed speed (F) and cutting angle of knife (6) on percentage of defect-free pieces.

\ ° o
—oeeee—— 'O 56° 80
Materials tested \ F(m /minl)(mfe ‘WHso SKH: ‘WHso SKHs

v 5w om e s 25.1 10 28 6 17
o 50.2 22 28 3 14

Momi fir 75.2 10 10 3 10

5 5 = v 25.1 7 18 0 1
50.2 9 20 o) "10

Japanese larch 75.2 9 13 0 10
s % ¥ 3 25.1 80 83 87 86
_ 50:2 74 84 79 64
White oak 75.2 58 35 50 58

‘WHso : Tungsten carbide, SKH: : High speed steel.

Table 2. EVEE (F) LYHEIA 0) PRABIZBIETER
Effect of feed speed (F) and cutting angle of knife (6) on percentage

of serious defective pieces.

'\\\‘\ [ (o) 56° 80°
—
- Knife
Materials tested Flm/min) WHso SKH: WHiso SKH:

v 5 U om o s 25.1 20 9 24 21
o 50.2 24 9 . 38 19

Momi fir 75.2 46 17 42 20

y 5 = 25.1 2 10 30 17
50.2 16 11 37 21

Japanese larch 75.2 47 17 46 23
: % + 5 25.1 2 0 o
50.2 8 8 0 3

White oak 75.2 28 - 16 6 8

WHso : Tungsten carbide, SKH.: High speed steel.
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Variation of percentage of defect free pieces (Y) %, ZOHEOFNEEGBLEORELF 17

with increase of linear length of lumber cut (L). N : .
Wood material : Manggasinoro ~— 7 DRE B ORI (6’) Thbb

Knife material : Tungstencarbide Xhb.
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Studies on Surfacing of Wood with Planer (II).

On the precision of jointing knife.

Minoru MORI and Téru HOSHI

(Résumé)

Jointing a planer knife is carried out in the head to bring all knife-edges into the same
cutting circle so that each knife does uniform cutting as a means of achieving the most efficient
planing. But this method is not used extensively in our country, and the technique has not
yet been developed sufficiently. Therefore, the authors made studies on the procedure of
jointing both high-speed and tungsten carbide knife in an attempt to improve the method.

Effect of precision of jointing knife on regularity of knife mark : If all of the knife-
edges are set on the same cutting circle without error, each knife mark made on the cut
surface should be quite equal with one another. In practise however, some errors are inevitable,
and consequently the knife marks occur more or less irregularly as shown in Photo. 1.

Formation of these irregular knife-marks by four cutting circles with different radii from
each other is schematically shown in Fig. 1, and the effect of mutual errors in the radius of
each cutting circle (41~ 4,) upon the width of each knife mark (e; ~ e;) is presented by
Formula (6). This formula is derived on the assumption that the cutting path of knife-edge
to the workpiece is circular but not trochoidal, and if this assumption is approved, the values

of 4,~4, in the case of Photo. 1 can be calculated as follows :

a4 B
e e e e, e e e3 e,
2.6 3.0 2.7 3.9 2.7 3.2 3.0 3.3mm
4, 4, A, 4, 4, 4, 4, 4,
0 -5 2 21 0 7 7 9 H

This result reveals that the minor difference in radius of each cutting circle causes consi-
derable irregularity of knife marks. ,

Experiments on jointing procedure of knife : The experiments on the jointing procedure
of both kinds of knife were carried out on the 600 mm single side planer which had a 127 mm
diameter four-knife head and was equipped with a disk type grinding and jointing device
(Photo. 2).

The test knives were set in the head as closely as possible by means of a setting stand with
a dial gauge. The mutual errors in protrusion of four knife-edges from the circumference of
the head were less than 0.1 mm. .

After setting, the knives were ground in the head as shown in Photo. 3. The grinding



— 64 — HRERBIGTIERE 5163 5

stone used for high-speed steel knives was W.A, #46, K, and for tungsten carbide knives
was D, #200, J.

After grinding, the knives were jointed by a sliding hone while the head was rotating as
shown in Photo. 4. The hone used was made from a diamond nib mounted on an aluminum
shank. The grits of diamond were #200 and # 400, and rotating speed of the head was varied
from 1,560 r.p.m. to 6,120 r.p.m. Sliding speed of the hone was about 0.6 m/min.

Test cuttings of lumber were made after grinding, preliminary jointing, and perfect jointing.
Here, preliminary jointing means such jointing step as allows the face of the hone to come in
touch with the full length of all knife-edges, and after this, the hone went and returned
sliding along the knife-edge ten to thirty times till jointing was complete. After cutting, the
surface of lumber planed was measured for the width of knife mark (e;~e,). And then 41~
44 in Formula (6) were calculated by the same method described above.

The results obtained were as follows :

The irregularity of e;~e, after grinding, after preliminary jointing and perfect jointing are
illustrated in Fig. 4. The calculated values of 41~4, are shown in Fig. 5. The range of 4;
~4; after grinding is 10~75 p; after preliminary jointing 10~50 ¢, and after perfect jointing
5~20 p.

Roughness of knife edge: After jointing, the knives used in the previous test were
examined for roughness of the :edge by means of a shadow graph of 120 magnifications.

The results obtained are presented in Photo. 5 & 6, and these photographs indicate that
the edge of tungsten carbide knife is liable to cause chipping when it is jointed by the bigger
sized diamond grits while the head is rotating at the higher speed.

Cutting efficiency of jointed tungsten carbide knife : Cutting tests of several kinds of
wood species were done with both kinds of jointed knife, and the cutting efficiency of tungsten
carbide knife was compared with that of high-speed steel knife. Both knives were fitted in
the head at the cutting angle of 56° and 80°, the bevel angle was 9°, the width of land was
smaller than 0.2mm. The head speed was constant at 6,100r.p.m. and feed speed was varied
from 25~75m/min.

The results obtained were as follows :

(1) The effects of feed speed and cutting angle upon the surface quality of lumber
finished with both kinds of knife are shown in Table 1 & 2. These results show that tungsten
carbide knife produces satisfactory work in surfacing of White oak (Quercus mongolica) at a
feed speed of 25~50 m/min, whereas it does poorly in surfacing of Momi fir (Abies homolepsis)
and Japanese larch (Larix leptolepis) because of developing of both fuzzy and raised grain at
low feed speed, and torn grain at high speed.

(2) High-speed steel knife is worn out easily by cutting of Manggasinoro (Shorea phi-
lippinensis), but tungsten carbide knife resists wear by over 50 times that of high-speed steel.

Thus, jointed tungsten carbide knife last longer in planing lumber, but the quality of
finish is not improved over that produced by high-speed steel knife., These results reveal that

the tungsten carbide knife needs slightest land at the edge.



