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Fig. 2 The relation between H/t (%) and the

average thickness of veneer
H: nose-bar opening, t: thickness of veneer
predetermined by feed apparatus
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a. parts of veneer
checks (with boiling) H/t=~80%

88% (with boiling)

c. H/t=~80% (without boiling) Net type
of lathe checks

b. H/t=

(#EFE)

strip without

Fig. 4 4B X 2 BROZEEh OF]
a. §%ﬂh®ﬂé< Ts\us 11]3(7}
b H/t=288%

H/t=80% (GR#&#ED

Some examples of lathe checks of
veneer tested

H/t=80% (FE)

lathe

Table. 1 7 — RN =T X B HEMRE & MR E AR O Btk
Relation between nosebar pressure and qualities of veneer
BARE X Lathepcheﬁk [
Hhickh EXiewd Th‘ck* - = Surface
EFEDEX (B -—X 3 ickness g‘% e Pirch roughness
Thickness |— D FHRE €p iteh
predetermined | Nose-bar
by feed pressure “PH BN | RKR L FH &P =2 ;ﬁﬁ [
mean min. ,max. |mean Range mean ! mean' Range
. ! ! |
mm % | mm \ mm | mm ‘ mm { mm, mm" pot "
100 1.97 | 1.40 " 2.02 | 1.62 .4~1.7 1.2 | 75 155~ 64
95 1.87 1 1.76 | 1.96 1.52 .4~1.6/ 1.0 . 51 120~ 44
83 ,1.85 1.78 1.91 1.23 L0~1.6(7 34R) 75 98~ 53
78 1 1.74 1.60 1.83 1.05 6~1.5/(7 34R) 71 126~ 66
70%  1.40 | 1.31 1.65: 0.74 6~0.9(7 4K) 95 113~ 70
92 3.93 | 3.72 | 3.96 | 3.42 .1~3.6 1.9 | 83 143~ 72
90 ' 3.90| 3.77 | 4.01 | 3.16 .6~3.6 1.6 | 80 105~ 63
79%  3.68 | 3.54 | 3.87 ; 2.52 .9~3.2(7 I4R) 128 152~ S8
| 67%  3.28 3.08 3.45 . 1.97 .4~2.5(7 $4R), 148 181~115
| 96 4.05 - 3.92  4.18 ' 3.81 .6~3.9 2.3 115 158~ 95
z % W 89 4.00 ' 3.94 | 4.07 = 3.04 .8~8.2‘ 1.3 73 93~ 55
W1'§h boiling 81 3.98 3.79  4.04 | 2.1l .0~2.3‘ 1.2 | 83 103~ 72
! 78%  3.91  3.06 | 4.04  1.60 1 .3~1.9‘(7 R 88 1128~ 61
| 100 6.00 5.80 | 6.11 | 5.90 I5.8~6.0 3.8 184 %195~180
6 90 5.955.87 | 6.03 | 4.30 1 1~5.0 2.5 51 | 89~ 38
81*%  5.78 | 4.97 | 5.83 | 2.30 .0~3.0 153 1185~ 72

Tfﬂa‘n\wy&féf FFFRE O L LAUT IR L

Specimens is brocken,

veneer to cut woolly.

(1) Hit 2/pEL B2 Lichiyy, BERORIPHERE SIS T2 i< e h, METRkhh

ERRIIBIGR L ATe S B EHOBRNIHRE I 2~4 mm OFHRIZER L TH S 0%,

XHILALsD>T\W5,

6mm DL EIT
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Fig. 5 The relation between H/t (%) and depth
of check penetration to thickness H: nose-bar
opening t: thickness predetermined by feed
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Fig.6 Relation between H/t % and surface roughness
H: nose-bar opening,t: veneer thickness
predetermined by feed
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WX B (§7 2X)
a. Xy
b . HEERLE OGN
c. MBI
Examples of surface quality on

lauan veneer (About 2X)
a, smooth b, medium c, rough

Table 2.  TH&pET v v BROIE, &KkEs JoEER
Speaﬁc gravity, m01sture content and lathe check of commercial lauan veneers
T T B H n
HRE X .,\,A_}ifz(( SEHE 4 7k Lathe check
D # 2 Moisture content | & X jzxf7 54X ey T
Range of Numfber Specific gravity % Depth to thickness Pltch
thickness . vegner %
ltested | P8 | TR | /0 | | Bk | B/ | S8 | ®R [ B | ¥ | & Iﬁjt E-2
_omm | mean max. i min. | mean! max. | min. | mean| max. | min. | mean| max. min.
| | | |
| | [ ,
0.73~0.97, 15 0.456 0.54 | 0.32 | 11.7 14 10 67.8 93 45 0.98 | 2.0 | 0.8
1.00~1.45| 24 0.458 0.56 ; 0.34 | 12.1 14 9 67.5 99 27 1.26 | 2.3 “ 0.4
1.53~1.99; 12 0.450 0.55 ' 0.37 | 10.7 14 9 60.8 91 32 1.64 1.9 0.9
2.02~2. 92; 11 0.472 0.55 1 0.39 | 12.4 16 10 68.2 92 8 1.97 ' 3.8 1.6
3.05~3.99; 18 0.485 0.54 | 0.39 | 11.3 15 10 65.6 94 36 2.76 4.3 1.2
4.00~4.92 11 } 0.450, 0.54 | 0.38 | 12.0 14 9 51.3 80 28 1.92 3.2 1.6
5.68 i 1 0.580 ! 9.0 78.0 2.60 |
=] | | i
ql\??aﬁf ; 392 ! 0.464, 0.58 0.32 | 11.7 16 9 64.6 99 8 1.73 3.8 } 0.4

lauan, white lauan, almon, mayapis 7L &% 5 &, WbWEFVVHERENT LD TH S, itk
ZHRDBIBIRAIBEAND b D § B0 RRIFHITRI THhore (Table 2),

(1) THEEDF v v IEROBEN ORI 16 & LT Fig.81cRT & 51T, TOKRBITTEENIH
HIELLEY FTRELTE D, 7 VRO L DITH LRI DR,

2) HWEXZXT2HENDOEID % 1% 8~99% OILHEIRICH DT %A%, 60~70% D& D
&KL %< 50% LITD S ORHIDIens. BIREI Z2icohbd % OHBRELRT L Fig.90 X5
THhbe

B) BEho Y FIIRBUREREI D 60~70% F2E D $ DR S %< Blbhien , BEh 0B
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¢, t=3.0, d=65

d, t=4.3, d=80

Fig. 8
a, t=4.2mm, d=36% b, t=3.3, d=47
t o BREX

d: MIREICKHTHEENOEXD %

Veneer strips commercially produced at plywood factories manufactures
showing scarfed edge and exposed lathe checks
a, t=4.2mm,d=36% b, t=3.3mm,d=47% c, t=3.0mm, d=65% d, t=4.3mm, d=80%
t: thickness of veneer d: ratio of depth of lathe checks to thickness of veneer

KEL DI LR WEERhD E Y 5 EmT AR R SR

4) BEIhOEINHREI KT 5 e MBI EAFROF R X O BHRE AR L &R Fig. 10
KWRT LT, BT ZELORZ X5, BREICH LEHANDOEIORE G BRI/
{ te>Tuw% (Table 3),
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rig. 10 Relation between depth of check
penetration to thickness and tensile
strength perpendicular grain

Fig. 9 Histogram of depth of check
penetration to thickness
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Table 3. H{ B] 8 3 X
Tensile strength perpendicular grain
) T Tensi e bl grai B
B OLES DEF E ensile streng gra‘m .
Rangepof depth of check tl\éutmb.er of % PN &® /b ¥ |
% St pieces max. min mean
kglem® kglem® kg/cm®
30~40 30 16.6 | 10.8 12.7
§
41~60 40 13.4 5.5 4.8
61~80 40 4.9 ’ 1.0 3.7
>80 30 4.6 ! 2.3 3.1
I |
THICKNESS BAMUB.S a o
e <S50 mm
T
o 351~450 5
® >450 a
= a
g ®
3
&
?5 ®
iu) £
R% 5] [= o e o
&5 P
QEZ o o o a o o [N Iy
F:ﬁ)_, 6D Ay ° D- ® © °
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q M e L] L] ° ° o ‘ -
10
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BREB:CIT>RIANRS
Fig. 11 Relation between average pitch of checks and depth of check
penetration to thickness
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Fig. 12 Relation between specific gravity
and depth of check penetration to thickness
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Fig. 13 Histograms of depth of check penetration to thickness for each surface quality
A: very smooth, B: smooth, C: rough, D: very rough

Table 4. GEIE S EEE R OBER LTHHE X

Depth of check and surface roughness for each grades of surface quahty

o Eihogs ) 200202ZW M X
EYIESE A K % Depth of check Surface roughness
Surface Number of B A R N OFE B BRI E | EH
quality test pieces max. min. mean ; max min mean
. S % % % mm mm_|__mm
!
A 10 56 8 35.9 0.19 = o0.10 ! o0.125
B ! 15 88 34 59.5 0.24 | 0.10  0.140
c | 10 91 43 69.9 0.20 | 0.16 = 0.177
D 18 92 56 76.4 0.36 | 0.13 0.224
# Note - -

(1) AIRHEIC X 5, Surface quality classified by visual examination.

(2) WMIREX 35 %. Percentage of depth of check penetration to thickness.

(3) U X AR XD, Mean value of max. roughness measured by
shadow method.
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B,C.D o4 LE g0 8 B T /
N LS b a o N
2 78 R A [ N *
HnOWS L OMREIAD o 0 C N o oe /J & o,
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BREB:Iys REIANIRS

HIEID < iE&, HiEh, 0 Fig. 14 Relation between surface roughness and depth of
EHTHhoOT, AlTZhbH) check penetration to thickness
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HBICX Wz oA ENEL, BEhOEIOMKFEI T2 % DOYFERERD 2 & Tabled iz
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wB L EE, ESRE LIS UHAKE < hBiEn ) Tl < BROBE it L — A DMBE & 7c ), S
I IEI e EX bR b,

2) 7 —XA—DFEWE LTI L BROBENINEXL D2, 77y LT ~ic L & o8z
BTk ARELIIEEN IR LB ICXERTH B,

(8) 7 — X S—DIERFEES 90% D & ¥ MO 2% L BEFTH H, O TIXE EE D
BInZbND, 6 mm [EXDOHHGZ OBAISEETH 5. '

e SPHEERETHTEM SR TO 2 EHEES 0 7 7 v BUC O\ THER, TIRLS 3 X OB RS i
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1% 1~16 kgfem® DU THEE i FLOIBIRIC S 5.
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Studies on Rotary Lathe Cutting Report (1I)
Effect of nosebar opening on the quality of lauan veneer and measurements applying
to quality of commercial lauan veneer cut at several plywood factories

Gen-ichi Nakamura and Masuo Sarto

(Résumé )

This research has been conducted to establish the cutting standard obtained by
rotary lathe cutting, and to ascertain the suitability of various species in such operations.
The report contains some information obtained from such a study on lauan, and resultant
qualities of lauan veneer produced at several plywood factories in our country.

Experimental method and data

Material used in the test is red lauan (Shorea sp.); average diameter 86 c¢wm; air
dried specific gravity 0.56; average moisture content 70%. Test specimens are disks of
200 mm length, cross-cut from a bolt. In the main they were put under investigation
without boiling, but some of them were placed in water at 60~70°C for 3 to 5 hours in
order to examine the effect of boiling on the quality of the veneer.

Data applying to cutting conditions are: (1) cutting angle 19°30’, (2) clearance angle
07, (3) height of knife edge placed at almost the same level as the revolving center of
main shaft, (4) vertical nosebar opening about 0 mm, (5) thicknesses of veneer cut 2, 4,
and 6 mm, (6) horizontal nosebar opening 70~95% for each thickness of veneer.

In order to determine accurately the nosebar opening, a newly designed apparatus
with a microscope of low magnification was made and attached to the rotary lathe as
shown in Fig. 1.

Prepared veneers in this experiment were examined as to qualities: (a) uniformity
of thickness, (b) surface roughness, and (c) tightness or lathe check.

Results and Considerations

Thickness of veneer

Average thickness of veneer cut under various nosebar openings are shown in Fig.
2. From the results the following considerations are introduced in Table 1 below.

(1) In general, the smaller the ratio of nosebar opening to veneer thickness
predetermined by the feed, the thinner the thickness of the veneer cut. The thickness
rapidly decreases when opening is under 80% of H/t (H: horizontal nosebar; t: thickness
predetermined by feed). This tendency is evident in the thinner veneers. It suggests
that the reduction in veneer thickness when nosebar opening is small is caused by
compression set up in the wood fibers by heavy nosebar pressures.

(2) 1t is not satisfactory to set up nosebar opening at less than 80% for practical
operation on account of resulting crack of bolt, insufficiency of veneer thickness, or poor
quality of surface.

(3) The inadequacy of veneer thickness is less in the case of boiled material as
compared with the unboiled, even though the nosebar opening be the same for both.
This fact depends on the effect boiling has on the elastic and plastic properties of the
wood.

(4) The deviation of thickness increases with the decreasing of the nosebar opening,
as shown in Fig. 3.

Lathe check

Several examples of lathe check are illustrated in Fig. 4. Lathe checks of veneer
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cut under relatively wide nosebar openings are expressed lines of deep penetration, with
almost the same pitch on the cross section. Those cut under smaller nosebar openings
are comparatively short and have a narrow pitch: in extreme cases they show net-like
patterns. This is caused by the rupture of the wood resulting from the excess pressure
of the nosebar when cutting lauan which is a wood with comparatively large pores.
It was also observed that the appearance of the lathe checks differed partially along
the cutting direction. The average depth of check and its pitch was determined on a
100 mm length of the most distinctive parts. The relation between nosebar openings and
depth of cut is illustrated in Fig. 5, Table 2. From the particulars given, it will be
noticed that:

(1) depth of check decreases with the decrease in nosebar opening, but only a slight
improvement is noted on lauan as compared with beech.

(2) The depth of check on veneer cut without prior boiling is relatively long
compared with the depth on the boiled.

(3) When the nosebar opening is under 80% of the thickness predetermined by the
feed, the lathe checks are characterized by net-like patterns (see Fig. 4).

The results of observations made on commercial lauan veneers including red lauan,
white lauan, tangiel, mayapis, etc., produced by several factories are given below:

(1) The lathe checks indicate generally an almost common type, and the net type
is never seen (Fig. 8).

(2) The average depth of check varies in as wide a range as 10~95% of each
veneer thickness, but the range of 60~70% is dominant (Fig. 9).

(3) The average pitch of lathe check is about 70% of veneer thickness.

(4) The relation between the depth of lathe check and the tensile strength perpen-
dicular to the grain is illustrated in Fig. 10. The tensile strength becomes lower as
the lathe check penetration increases (Tab. 3).

(5) The relation between the depth of lathe check and its pitch is illustrated in
Fig. 11. The pitch of lathe check has a tendency to get large with the increasing
depth of the check, especially in the case of thick veneer.

Surface roughness

The results of surface roughness of veneer ascertained at each cutting condition are
illustrated in Fig. 6, and are summarized below:

(1) The best quality surface is observed in the case of about 90% nosebar opening
to the predetermined veneer thickness by feed apparatus.

(2) When the nosebar opening is above or below 90%, the surface quality is rather
rough, and this tendency is particularly evident in the thicker veneers such as the 6 mm.

(3) Veneers tested are classified into three grades of roughness, i.e., smooth, me-
dium, and rough, determined by the naked eye (see Fig. 7). Each of them corresponds
to the roughness values <60%, 60~1204%, and >120 # respectively, the determination
being made by means of the tracing method, in which a dial guage having a round
ball in its point of contact is utilized.

(4) The results of the observations and surface quality measurements obtained on
commercial lauan veneers are as follows:

(a) It is possible to classify the surface quality of commercial veneers into four
grades by visual examination. The histgrams of lathe check for each grade are as
shown in Fig. 13.

(b) The mean values of surface roughness for each grade, determined by means
of the shadow method, are shown in Table 4. The relation between surface roughness
and depth of lathe check to their thickness is shown in Fig. 14. The surface roughness
of lauan veneer increases with an increase in the depth of lathe check (see Fig. 14).



