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Table 1. 1RSI Y OEVE

Feed rate per rev. in the cutting tests

(mm)
N\\F 1.46 | 3.32 | 6.64 | 7.16 | 9.96 | 14.32| 21.49| 33.83
3060 0.48 | 1.10 | 2.19 | -2.3¢ | 3.29 | 4.68 | 7.02 | 11.05
4560 0.32 | 0.73 | 1.46 | 1.57 | 2.19 | 3.14 | 4.71 7.41
5850 1 0.25 | 0.57 | 1.14 | 1.22 | 1.70 | 2.45 | 3.67 | 5.78

F: D% D HE Feed speed in m/min
N: 1y &x—~v FOMEERH Cutter-head speed in 7. p. m.
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Comparison between f's:» and enin
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f/min Cmin

it &
Wood species

3.1 RRFZE

ISUNOKI (Distylium racemosum):
BUNA (Fagus crenata)

RCOIRCD:
0.9 0.5~0.7
1.1~1.50.9~1.1

Red lauan (Shorea negrosensis) |1.5~1.81.2~1.4

R ERNE 19 S v, 88

EZOMATSU (Picea jezoensis) ;1.5~2.0)1.2~1.4

oW TRRD B A THAR B E I BER

f/min :
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Cmin .
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The min. width of knife marks visible to
the naked eye
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Table 3. KB BITB547~<—7 OTHEBRR
emin Of various wood species
. it i
men Wood species
1.4~1.6 | SUGI (Cryptomeria japonica),SHINANOKI (Tilia japonica)

YACHIDAMO (Fraxinus mandshurica), TABUNOKI (Machilus Tunbergii),

1.2~1.4 | KIRI (Paulownia tomentosa), EZOMATSU (Picea jezoensis), MIZUNARA

(Quercus mongolica)

l.1~1.2| AKAMATSU (Pinus densiflora)

TODOMATSU (Abies sachalinensis), MOMI (Abies firma), BUNA (Fagus

0.9~1.1| crenata), MAKANBA (Betula Maximowicziana), KUSUNOKI (Cinnamomum

Camphora)

TSUGA (Tsuga Sieboldii), HINOKI (Chamaecyparis obtusa), SHIRAKASHI

0.7~0.9 | (Quercus myrsinaefolia), HONOKI (Magnolia obovata), KEYAKI (Zelkowa

serrata)

0.5~0.7 | ISUNOKI (Distylium racemosum)

emin . The min., width of knife-marks visible to the naked eye
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Honing method of knife
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Fig. 12 HADY aA v7 4 v 7 )k
Jointing method of knife
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Profiles of knife-edges after jointing and honing

RBITIERON L GBI «=15°, YIfif 8=

Fig. 16 1EEELTHOXEIE (f) LF1 7

~— 7 OF5iE L OBR

56°), HIEILY a4 v rEONE (BHEA v= Relation between average width of knife
48°), AK#IAs—=v 7BDOHE (HfA 5=58°, marks (e) and feed rate in a rev. (f)

HFfa —=—2°, 5+ F 1=0.15 mm) (8):

Dotted line is the profile of original knife

edge (clearance angle @ =15°, cutting angle (n:

B=56°). Fine line is the one after jointing
(grinding angle y=48°). Bole line is the

one after honing (sharpness angle 5=58°, (H):

clerance angle =—2°, land [=0.15 mm)
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Planed with unjointed knives
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Planed with honed knives
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Studies on Surfacing of Wood with Planer (I]
On cut-surface roughness of wood

Minoru Mori and Tooru Hosui
(Résumé)

This research was undertaken to provide information on surfacing of wood with planer.

The experiments on the following subjects were performed, that is, (1) Effect of pitches of
knife cut on cut-surface roughness. (2) Values of the pitches required for producing the best
surface smoothness of wood in planing. (3) Effect of setting precision of knives in the cutter-
head on cut-surface roughness. (4) Wear of knife edge caused by successive cutting of wood
and its effect on cut-surface roughness.

The general methods of these experiments were as follows:

The cutting tests were made with a 24 in planer which had a 5i#n diameter four-knife
head, and carried out at various pitches of knife cut resulting from different combinations
of feed speed and cutterhead speed as shown in Table 1.

Clean boards of such principal wood species as shown in Table 2~3 were used for test
specimens after being kiln dried and pre-planed.

Four test knives were set in the head by means of the setting device with a dial-gauge
(Fig. 11) and cutting tests were performed without jointing and honing except in Test (3),
and in these cases the cutting angle was 56°, the clearance angle was 15°. In Test (3), the
cutting test was performed after jointing and honing of knives, Jointing of knives was made
in the head with a grinder (WA, 46, K) (Fig. 12). Honing of knives was made in the
revolving head at the operating speed of the planer with a diamond dresser (nickel bond,
diamond powder No. 70) which moved along the slide set parallel to the axis of the head
(Fig. 13). the profiles of the knife edges after jointing and honing are illustrated in Fig. 15.
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Test specimens planed were measured for the cut-surface profiles by means of a needle
tracer on the part of summer wood. The tracer was equipped with a needle touching on
the cut-surface, the radius of the needle tip was 9~13 #, nominal touching force acting on
the surface was 0.3 g, and its vertical magnification was X459, its horizontal magnification
was X16. The maximum roughness of the cut-surface (H), the depth of knife marks (4.
and the roughness of the surface caused by cellular structure of wood (4.) were measured
from the surface profiles obtained.

The results gained were as follows:

(1) The examples of the surface profiles obtained are shown in Fig. 2~3. The knife
marks are apparent on the profiles at the larger range of f’ (f’=pitch of a knife cut) but
they are not apparent at the smaller range of f'.

Variation of H, hi, h: with f’ are shown in Fig. 5~8. These figures show that the
surface roughess decreases with reduction of f’, but there is a limit to the decreasing, and
it keeps a constant value under a limit of f’. The values of f’ at the limit are dependent
on the particular wood species and they are somewhat larger than the value of the minimum
width of knife marks visible to the naked eye (em:») as shown in Table 2.

(2) It will be seen that e,.;, is the maximum value of f’' at which the best surface
smoothness will be produced in the planing of wood. en:» of various wood species are shown
in Table 3. This Table can be used as a guide for determining the ratio of feeding speed
to cutterhead speed for a given number of knives set in the head.

(3) The width of knife marks (e¢) should be equal to f’. But when planing of wood
is carried out without jointing of the knives, ¢ is 2~4 times f’ according to the feed rate
as shown in Fig. 16—(s). The reason why e is larger than f’ is that, without jointing it
is practically impossible to set all the knife edges on the same cutting circle within a reaso-
nable error limit, and to avoid the few knives with excess projection sweeping away the knife
marks of the others.

The setting precision required for all the knives making the marks on the cut-surface
(AR in Fig. 9) depends on number of set knives (), radius of cutting circle (AR) and feed
rate per one revolution of the head (f) as expressed in the formula (4), and provided that
n=4, R=63 mm, AR is approximately egual to one-thousandth of f.

Unevenness in the knife projection is removed to a certain degree by jointing and honing
of the knives as iliustrated in Fig. 14. And as the result of that, almost all the knives take
part in the cutting action unlike in the case of unjointed knives as shown in Fig. 17. When
unevenness in the knife projection is very slight, ! is equal to f’ provided that f is not too
small as shown in Fig. 16.

From these results, it is known that honing of knives, an operation which is not regu-
larly used in our country, is efficacious in producing good surface smoothness in conjunction
with high feed speed.

(4) The process of wear of knife edge caused by successive cutting is illustrated in
Fig. 19. The defacement of knife edge occurs from both face and back side of the knife
edge in the early stage of the cutting, but develops chiefly from the back side in the latter
stage, and the cutting reaches a critical stage by decreasing of the clearance angle.

Variation of the surface roughness with the length of wood cut is shown in Fig, 24~25.
These figures show that the depth of knife marks becomes shallower as the clearance angle
decreases.



