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Tablel. # ® K K o # K
The related properties of test bolts
wihe |G 8| ME [wsd|mE fedy lewy FEEmE ¢
Bl |¥ S| S| g [EEEC|RE; EETST 584 4 B
RRE 5| O3 | BT |G |HgE | 9g> |N088s | B}
3@'4&; oD% 3 3 g ® ﬂ\‘ﬁf,‘é" xEy QIQE B g.g*g | Appearance of bolt
CERS wues | s | REE pESE | miy a2 EE @8RS
Test I

1|38 0.97 1.00 S 11 2.4 | 0.63 | 60 0.54 | Z.O#, KPAE

2| 41| 0.98 0.98 11 1.3 0.61 55 0.65 | & 2

3|34| 0.97 0.94 10 2.1 0.69 20 0.15

4|41 0.95 0.87 10 1.9 0.63 20 0.00 | RAE 2

51(38| 1.00 0.91 11 3.6 0.66 20 0.00 | i 2

6|38 0.95 0.88 15 1.7 0.62 15 0.51 | &

7|38 0.97 1.00 12 2.4 | 0.50 35 0.00 | H 4

8|45| 1.00 | 0.96 27 0.8 | 0.58 35 0.52 | #i 2, #En

9139 0.95 0.94 11 1.5 | 0.60 15 0.71 | Hi1

10|35 0.95 0.93 10 1.7 0.55 15 0.24 |81

11|31 0.99 0.92 13 2.7 0.58 35 0.00

12|37 | 0.96 0.97 10 2.6 | 0.59 15 0.30

13 (38| 0.95 0.91 11 3.2 | 0.57 25 0.22

Test T

14 | 43| 0.98 0.92 10 1.7 | 0.64 50 0.46 | #11, ADEI3, WA
15|50 | 0.98 0.86 11 2.3 | 0.62 50 0.33 | #i 2, KP#E 2
16 | 40| 0.95 | 0.91 11 1.1 0.67 50 0.57 | #&h, BHEEY, HEFR
17 | 47| 0.92 | 0.94 10 2.2 | 0.64 40 0.00

18 | 40| 0.93 0.87 10 2.7 0.53 20 0.00 | #i 2

19139 | 0.95 0.93 10 1.8 | 0.58 0 0.00 | #i 3

20|46 | 0.88 0.94 23 1.3 | 0.56 30 0.50 | Hi 3, KnZl 2
21|42 | 0.86 0.81 26 1.1 0.65 90 0.55 | Hi 2,

22| 48| 0.91 0.94 11 3.7 0.60 70 0.00

23| 43| 0.92 | 0.84 33 2.1 0.69 20 0.59 | AP 2, #h

24 52| 0.98 0.96 29 1.8 | 0.63 80 0.53 | Apgl 2

25030| 0.94 | 0.86 10 1.7 0.61 25 0.78 | 2

26 (35| 0.98 1.00 11 1.9 0.62 75 0.00 | Z#, KRE 2
27 (39| 0.98 1.00 10 2.0 | 0.57 30 0.40 | 213

¥ Note: Di min KAHK/IME Min., diameter of top end.

D:. max RAEKE Max. diameter of top end.
Dy, min TEAB/NE Min. diameter of butt end.
Dy, min fOUM S5/ ME Min. diameter of false heartwood.

¥ Ty 2 e — 7 BRI L AYIHIRRE T, BFEER LB LN EROMECOWTEELL,
FRIORBTHELONCHEKIARI - TOHMKES X5 EBLC, RBRARFYERR L.
HREARDOHERE - FHERIE - HEZOMICOV-Tik Table 1 LRT X 5 Th b,
PIHEEL ORBO RS ISR TR, KROE AT TH it ol
EEAEER . 267. 0. m., F A 7 18°~19°30', XITA : RS 30 om OFEEET 10'~20,
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FA4 7 AEOHE | EEEFLE S KL LHERE X ORI 1/6 TH, 74 7 kL ) —X -0/
P HRE XD 95~98 %HEiE, BEIRKEX [ 1.5mm, 1.0 mm, 0.75 mm,
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3.1. HEFHEICHDIIRA

BiRECBHLN O REE LTIESR - JEH BB - AR WEZEDE - FE B -Eh-&B) - &
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3.1.1. HEECHLbNAH - AROK HIHIX A BIREC OV CYBIFRICEAREY 1m & LT,
ZOFIB IS AR LS 8, 4 - FHER ICAROE Y EEWMEEAOH OO ERHEANTELRL
B OWTERARDOPEE R FTLELIRCTET IS Tho, LESBSRAOEKIVKTE - BEMNC Y
D L5 EAHT DD TIIERERICZ LW e B L TIRn WAL, FEHNES L ORI L» 5
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Fig. 2 BRECHbNICAR L 8 & 4

Knot with bark pocket and live-knot on veneer surface

e e e
Fig.3 BMiEHE I Hbh it A KO H

Various types of bark pocket on veneer surface

) #i, AK, HAE, BEOFETRTL Fig. 2~4 DL5ThH%,

3.1.2. EIBIVUAKOKRES H#HRAEAOLZEHER WHFKOREHLILOFERRB »oELK
EERECOWLTHELh A HIORELAE LIBE, TOREIORK « F/hB L UPBELTT L,
Table 2 D L5 ThH5b, TivbbREORKAL 180 mm CR.5bDLEHbhid, ZONEMHEIL 25~65
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Fig. 4 BREBbhcERLHE > REIL,
HAFLE LOEEOH
Beetle holes with stain streak,
beetle holes and discoloration

on veneer surface

Table 2. # « A E ® K & X
Sizes of knot and bark pocket

B & B Class of diameter om ‘ <15 15~20 20~25 25~30 30~~35 35~40

mm
AFHEES & A Max. 180 180 180 175 150 120
Knot with bark &/ Min. 5 5 5 5 5 5
pocket 25 Mean 57 44 52 64 32 39
A Max. 90 130 130 110 90 80
i Knot /N Min. 10 5 5 5 5 5
25 Mean 39 52 35 28 29 32
%A Max. 400 370 320 150 110 150
A B Bark pocket /N Min. 5 5 5 5 5 5
S5 Mean 77 88 46 34 27 18

5h ODRHBRNS

HiFEmICE LI 5 AR OBREFABSLTRAHR L 2T BN O O bMEWREO D E T
EhDTRRAITL S, TOKREIXYERCEbLT I LREETHD. Lo T o S CIRHBIC L
DREZIO/BHETHRDARDRARDOEIRXETHZ L L, Thbb/IHDOAKRISZERZDHD
TEREAIRE 70T 5, TORCHETIEI XA, KENKREDO AR LORREXHLZ L L
Too TOBBITEKRE 400mm KRES DS Fbhich, FHLT 20~80 mm BEDORI X S OAKMN
BIRECE 2, FERBICARDORE I EZEZ DL, KE¥W OILEOIE S OERD/N S WIS
EERbhBEANSE X D THDHH, LEMEHRTLTL S —EOMERILE LI Thiotk,
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3.1.3. HIOKRXIPOHBFE HEEBELhZAOKE IHOFELHD LIRARDEGEI IR
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H # = FREQIIFNCV (%)
Fig.5 8O AKX & 3O HEARODH

Some examples of histogram of knot size on veneer
surface cut from a bolt

3.1.4. ZOMORR ZOMORKCOVTERNCE b cic 2 RET5 2 LIZEETH Ok
DT, BELLZLEDOWTKRIERRS,

a. gh #BF ZhHLORAIFERORAGhCERTHED, B L b0, BiROTHRIC X
230, EAOHELYR L2 DR IOBEFHEI - BR LI L ORER Y BWKERTEd 0Ll v S
(%, bHBEBRESFTROBEFUHECHETHIETEBRANSZ VW LRADBLREDT, SEIXIRLORA
DELND DN TIFICHTHE Ligdyolc, BiREIHN 1mm T OBEILETREOIEFREIEOTTHIA
HhOFAETH)IL ) BET 50 LHEYEROR Y JFERLET S,

b. Zfa - HALV « BALHORKL FEIIHEARILY S ATHRL BHNCAShIZhE, BEEx
P DIRAED LRI DR, FIFAERMECI S DIAKRANLOER « HHRT, THIHLMERARDOK
RTCELEH - ERTERCAETE LEZORSE 1D, BUMENRLE S LTS 7FOBEFCIRLD
IRCERTILENRD OIS, HRVIIEE L ARBRERNCEENCR DD TR, 12
AORERAR»LRONICEKCALN, ZhORBERECSERNCRREALBEL, 1x2m ORFERCE
49 Lmm BEOILS 40~70 bhbivk, ErmRTUL, FARDHE Y RS BE LI HTIC S AR
EAxbhl, ROMDORZR, BENEL L RHBICL) Fbhicd OIXARR CRERN D oo,

c. rUEF FAROWDIAC LD L O EFIREA 1 ASD 100 A ECSEL, Lo THA
DEBHLBLNAERL L TE TS B TREMET THRF T, HLREVETREDI
LhS DTN 4 72 BETARR L s, BURTHIARA L LTREN - EHRC oW TER
THERMASD L5 ELLRD,
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Average ratio of area free from defects or
area be allowed by JAS to total area of
veneer cut at each diameter of sample bolts

Table 3. FEARDOFERERE L1t bh 3 BROMBERICH 5 ERAERE F 1o
JASTHARINARRZSSUCEROESER
Average percentage of area free from defects or area including to be allowed
by JAS to total area of veneer cut at each diameter of test bolt

TR REED % FAINARRA 2SS UEED%
Percentage of area Percentage of area containing
free of defects defects allowed
B/ME Min., width 10cm 20 10 20
< 15 33 % 20 41 37
15~20 53 38 59 52
E & B 20~25 62 45 71 66
Diameter class 25~30 64 50 72 68
30~35 60 42 64 62
35~40 55 38 63 57
Mean 53.0 38.7 61.7 57
Max. 72 62 84 83
Min. 31 17 42 29

H ZDBIMETTHEANZOND Z 213, ERORL « 77—~ IR IBEKEORF, #FPLL
&P, B, ARTERERECREDLR T 515 ThY, EEFELSV-TULZOFF L L T
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PLELEZ bIRD, ’

3.2.2. 7YV o R—RIDVEBMLACEKOSED FHORBLZ7 7 ERADEERBZ teEbhis
BiRCEHPNARADEREY, TOHIED EEL LTRET S BN TH oD TH 55, EERFEXECES
W BRECHLbh 2 FBOR R EBREL THRETEREN L, L3S EHOBIEDEZRELL, L
HHER c PRAEROERCOWTAERTHOREANTH S, Lo TREEEC ST 2519
TS oD ERER 11 Ah B LRCEBIFICOWT JAS BAREKICE ST, grade 1 (FER),
grade 2 (i), FHRAE ICEOMBEN, THERAEREL LT grade 3 IKMART L TEERDOHIE
F RN, ThbbRRIC LoTEE - #Y) - FHOTEBAET (1) BIFEMARCR S T CRERAROF
RECEF|F 1 v EANRT 1.5 mm OBEEYIHE], 2) BERK 17~25 cm ¥ CEZX 0.75 mm OBEEFTIH],
8) TLEHMED L WEARRCDOWTIIERL 11om % TEX 0.75 mm OEEFYIHIERITIv0Mk, HETER
CHE UBERE TR TP 74 Y~ XV ERL, AYRISLESELTROFTRC L D BESIEY 28
B, EEE 1.5 mm BIRICOW TR KBY 1m, 0.75 mm B TIX 60em & L7,

D, 0EEOFEAXER ¢, MO &7 7HMFE%E | L LTHER D. cHiILALE, ZOERE
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LT, SEOEBICEHE S BRDOEWIEORMOESRCHEFEOHIL ) ZRTZ LIC Lic, 2 DHERSF
EDE, LictdoT7 ¥y A —HBEROZBRRIAREDO LD DERIBKRBAT, V4 ¥ — I DIHED
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Thotz, 0.75 mm BRI O\WT 1~3 grade Z & @ 3L, grade 2, 3 HNZFFHTE T grade 1 11 HE
BT, 27:38:35 (%) W LIz, IBHRIRA 11 &, grade 1, 2 DEEMEL NI DIL6
AT, ik grade 32T /LN L2 bbb, BRORED LW ORBELTXFEROHE EiZH%E
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Fig. 8 ‘v 7w —35 BRI X BHHENRE
View of rotary cutting with loading

1Y DEE] oW TR EREEER T by back rollers

BN Tlobhic, RETUBICAMRERAT 7/t = —2 ) —v —ALEKROIcbAPILEEY & ) D
7}, FHEROERTTRBRICRBRLHMTLT 6.5in v v 7 T 16~25cm BEDER /5 ¥ TY)
BILEEREOWTHIEIR Sy 7 v — 512X 0 & Lo2oYIRIRR 2 fFicolcERIC oVt~ % (Fig.
8o

3.3.1. Vs e —SOEWMEBEDORE »—2% ) —HIHIEDF 1 7 HEDOTE % HERCN LES
e Riciy, OFEFHYIEFHBED D THIEA CRERARBEINE K ol L ERARR Icb R £ LY
HI SR BREE S T BRI LS, ERb b BRI L CRTRRICIL ) P HG, H5H\
RERCOC D 24 CBRIRB A YIBIN R /b, LR O TRRDIChbAY Ay 7r -1 LY
Wz, BEROERINEREDOTREFOR —2 ) —FRIBfTRbhs X5 T52 LR, CORBEOE
ZHTE D, TOBEOTIENEICOVTIRTCRARIN TV BH, EALC 2 AMEHRCEMT
5BE Ay v - SR IBBWECHTERRORRICHOAIKRR CELNICHS Z L 3 TE B,

8=_{ 6EI(3

5: ERORKIbEH, Wi Syvrse—-351&KbkD
WE, I: BRE (=2L+Dk), h: ERKRARL Y EHR

l°+2)+

Wils? }
8 EI

7 35—
FCOER L: ALAEER E: BEAOvy sk, ik évieR
I: EROWE _KE—AV I+, “OBSERERY d
Tt 17 25—

L3 I=nd'/ed, ﬁgﬁﬁgb—ﬁ "
Licp o T ERT L LT FERD Y v 7RE KD ARW&%R
5hBEARE 1=1.95m, L=0.65~9.78 m, l:=0.65~ 23

.30m, d=0.11~0. <HES 5 AT O BEs
0.39m 0.11~0.20 m DEIFH CHERAFAK S KoL BES T

Ny O-3
THERBRL T, Sy 7 e —F X DERARE 250 ﬁ&%ﬁﬁ
kg FCHEBMLICL ZOFEKD HE » RRKIbALHAIE
L, QR X #EREARD Ex kD, KEHEIL Fig. 9
o . n o D st Fig. 9 v 7w -5k LA5EMHEE
CRT L5 RERCRTBRME=T ¥ ) v~ G2 Loading mechanism by back

ORABKERT —L I ID Sy sr—-FCHFHIND roller for bolt
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Relation between diameter and max. deflection

Relation of load t
elation ot Joac fo gauge pressure of bolt for each load of back roller

of air cylinder

BT, =7Y)VvE-HNOBMERE, 7-—sknbyr—CFEL HEOCBEMRIL Fig. 10 TRETER LK
%o TibHLURRC LY Ay rw -5OME (HER) HETIE W 2ERICRD T E 2fHHI
HETCELDLIITC, ERERCIIUT d=11~1dem DL & W[5~200 kg/10 mm BET E=4.8~6.4x
10*kg/em?, SHEMEL LT E=5.45X10%g/em® %@l 2D E by 7 r —5 ONBEEXEARCH L
SEFRLEDT, 7HRERARKTIERLBEARCOLZDOBREOREZEWY LKA TRR OHET
kD, BRERTHLED Ay 7 v —FHEXEDSHLHDOHERT L LT Fig. 11 KRTERERD

B=08. A W/ .. oottt it e @

Fle—Fr -2 ) -G, SHHCH1 7 AR I VRERCLONS LIRETHPEHOKE i
FERENCHITET S 2 LR ETH D2, FERBEIDE L IeoThbi i E L L EORKIChREET
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Studies on Rotary Lathe Cutting Report IV
Cutting test on small logs of Japanese beech

Gen-ichi Nakamura, Yoshimasa Ecusa and Masuo Saito

(Reésume)

This paper deals with the results of rotary veneer cutting of Japanese beech wood in
order to obtain information of the condition of the veneer quality on the basis of the defects
in veneer surface, veneer yield, and applied loads by back rollers to a bolt for the prevention
of deflection by the cutting force, for the purpose of peeling to smaller bolt diameter of
about 10 cm.

The properties of the bolts in this test are shown in Table 1. Three different methods
were utilized in carrying out the cutting tests. In Test I, 16 test bolts were cut into 1 mm
thick veneer, and then the veneer samples of 3~6 m length for each diameter class of bolts
were prepared as the test pieces for examination of the defects on veneer surface. In
Test II, 11 bolts were cut into 1.5 mm thick veneer at outer layer, into 0.75mm thick
veneer at inner layer of a bolt, and they were cut in the predetermined width by the clipper,
endeavouring to eliminate the veneer parts which include the unallowed defects of the diffe-
rent kinds by JAS. Test has been conducted to obtain the data of beech veneer yield for
each grade and veneer width. In Test I, all bolts cut in Test T and Test II were again
cut to a smaller diameter of about 10c¢m with loading by the back rollers. Test Il was
carried out to study mainly the loading conditions of back rollers.

The cutting conditions for all tests were as follows: The revolution of main spindle 26
r. p. m., knife angle 18°~19°30’, clearance angle about 10’~20’ at 30 ¢m distance from the
center of revolution, nosebar opening about 95~98% of veneer thickness.

Defects of veneer

In general, the defects relating to veneer quality are live, dead or loose knots, bark
pocket, discolation, decay, check or split, worm hole etc., but in this test the defects on
veneer cut were mostly knots with bark pocket and bark pockets for all test bolts, and other
defects such as worm hole and discolation appeared in a few bolts. Some examples of the
defects are shown in Fig. 2~4.

1) The average numbers of knots and bark pockets on veneer surface per 1m width for
each diameter class of individual bolt are shown in Fig. 1. The numbers of knots on
veneer per 1 m width tend to increase as the diameter of a bolt decreases, and especially
does the number of knots appearing on veneer surface below 15c¢m diameter tend to
increase rapidly. But as regards bark pockets, such a tendency is not observed.

2) Some examples of distribution of maximum size in knot for a bolt are shown in Fig. 5.
The size of knot which most appeared on veneer cut in this test is in the range of 10~
30 mm diameter.

3) The other defects such as worm holes, discolation except knot and bark pocket, appeared
on veneer of only a few bolts.

4) It is noticed that considerably many damaged spots caused by use of a hook tool in



B =&Y — V= AR X5 HEFYHECBET 5% (V) (A - L5 - FED — 33 —

transport of a log were shown in veneer surface cut at outer layer of a bolt, and those

spots sometimes caused fractures of knife edge because they had sand or soil dust in
them.

Yield of veneer

Fig. 6 shows percentages of the veneer area free from defects or the veneer area inclu-
ding the allowed defects in JAS of veneer to the total cutting area per each diameter class
of bolt in the case of both minimum widths cut by clipper, respectively 10cm or 20 cm.
This percentage representing the veneer yield shows maximum value at 25~30c¢m from the
centre of a bolt for all cases, and tends to decrease in other parts of a bolt. This may be
accounted for by the fact that the part in the smaller diameter of a bolt has many defects
such as knot or bark pocket, and the part in the larger diameter is affected by the shape of
a bolt, the taper, eccentric and crook characteristics, also defects such as damages by hook
tool and worm holes. But this percentage has a very wide variance among individual bolts,
therefore we should select high-quality bolts in useful rotary cutting.

In order to examine the veneer yield in practical operation, 11 bolts were peeled into
1.5 mm thick veneer for outer layer, 0.75 mm thick for inner layer in each bolt, reducing
them to a core diameter of approximately 10cm. They were clipped into the predetermined
classes of width, removing the unallowed parts with defects, and were classified into 3 grades:
of veneer.

The veneer yield can be expressed in percentage of total width of veneer which was
prepared after the previous treatment to the computable cutting length as m/ (D,*— D,%)/4t,
where [: length between spur knives, D,: initial diameter, D.: final diameter of a bolt, ¢:
thickness of veneer cut. The mean values of veneer yield were about 75%, 61%, respectively
for 1.5mm and 0.75 mm thick veneer, and the ratio of each grade was 27: 38: 35%. The
mean value of veneer yield on the basis of bolt volume was about 40% for the total veneer
produced. Althdiigh this test was limited to only 11 bolts which were selected at random
without considering the quality of each bolt, selection of high-quality bolts for peeling to
small core diameter should be done with care, because the veneer yield depends upon the
quality of a bolt.

Conditions of loading by back rollers to a bolt

When the diameter of a bolt decreases in rotary cutting, the bolt is bent b& the uniformly
distributed cutting force of knife edge, and the conszquent deflection of the bolt makes the
rotary cutting of a small diameter bolt difficult or impossible. In order to prevent deflection
of the bolt, the 7-foot rotary lathe was installed with back rollers to a bolt having a lever
mechanism operated with compressed air from an air cylinder (Fig. 8~9).

Uniformly distributed cutting force per unit length of knife w is calculated from the
formula, w=2384El5,4./51*, where E: YOUNG’s modulus, I: moment of inertia, dmas:
maximum deflection, /: length of a bolt. From the preliminary test the value of E for
beech bolt (length 1.95m, diameter 11~18cm) was 5.45X 10%kg/cm®, so the approximate
value of w, 1.5~3.0 kg/cm, can be calculated by measurement of the maximum deflection
under cutting. The load at two positions dividing the bolt into three equal parts which give
the same maximum deflection in order to eliminate bend of a bolt can be obtained by the
formula W=648EI6mq.(23 1*. Assuming that the two previous formulas are equal, the relation
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between w and W is shown as formula w=0.014 W (length of a bolt 1.95m): therefore,

the approximate amount of W to cut 0.75 mm thick veneer may be estimated about 100~200
kg for the load per back roller, about 2~3kg/cm for the gauge pressure of the air cylinder.
Results of test when cutting to small diameter are summarized as follows: Without the load
of back rollers in cutting a small diameter bolt, a bolt in the peeling operation becomes
slightly barrel-shaped, and at this stage, the veneer sheet produced results in buckling like
a concave ribbon instead of a flat one. When the diameter difference at the ends and the
center portion of a bolt increases to above 4 mm, it is very difficult to peel to a suitable
veneer sheet. Experiments on the 7-foot lathe have shown that under such circumstances a
bolt could not peel uniform veneer even though applying the loads to a bolt for preventing
the defection by means of the back rollers. Therefore, the loads by back roller to a bolt
should be applied at the stage of about 18~20 cm diameter, and to the amounts of 200~300 kg
per back roller, respectivity for 0.75, 1.00 mm thick veneer to peel beech bolt satisfactorily.

Clearance angle for cutting to small diameter

The change of cutting angle or clearance angle is automatically adjusted during cutting
with the change of inclined angle in lower slide guide of the lathe (Fig. 13). The angle at a
point of distance s from initial point after cutting is approximately represented by the
following formula :

a=cos !{s+B/l+cos y+Bsiny}+8
where @ : initial angle between vertical line and the line from knife edge to center of
sliding bridge,
B: inclined angle of lower slide,
vy : final angle of «,
I: distance from knife edge to cenfer of sliding bridge,
s: distance of movement of knife carriage.

The changes of cutting angle («—1v) resulting from movement of knife carriage with
rotary cutting for each 8 in 7-foot laboratory lathe are shown in Fig. 14. In this test B is
always kept 15 minutes, so the effect of angle g for the cutting condition could not be obtained.
It should be noted that the optimum clearance angle decreases about 10 minutes beyond the
values calculated with the foregoing formula by manually changing apparatus in order to

cut a bolt of about 10~20 ¢m diameter more satisfactorily.



