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MR HRITIE
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eble 1, Cutting conditions.

R r K
Factor Level
VS o 5 = A i Z A0
A. Position of knife edge Alternate Even
A e H o %L
B. Precutting Exist Non-exist
YRR
C. Feeding speed (m/min) 8 16
C A= THOKE e H wH
~ D. Grain of scarf surface LR LT
W 8 — IR
Revalution of cutter 5000 r.p.m.
By 8 ) K O FLRE BOF
Sharpness of knife edge Sharp
I ik ki & Gl
77777777777 Cutting method Up milling
Bl LSy
Species Fzomatsu

(Picea jezoensis Carr.)
T LRI
~ Width of annual ring (W.R.) 1.4 (0.9~2,1)mm
I ®
Specific gravity (5.G.) 0.39 (0.36~—0.45}
R
Moisture content (M.C.) 13.9(10.8~15.4} %
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(Unit ; mm)

AEETHEML 2 h v 5 —OAHTE:
Nominal size of mini-finger cutter used in this

report.

% OH I &
Alternate position

Feeding direction

ol & g5
Rotary direction

Kaa - | N

Cutter for
main-cutting

: *i P.s mm

TGN &
Cutter for
precutting

v Ay ]

By & — A
C}:tv—in side of cutter

B &L
Cut-out side of cutter

BT U
Fig. 7 Cutting method.

% BHVALIE
Even position

6 WAy ¥ - DREME (KTA)
Fig. 6 Position of knife edge of cutter (Factor A).
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Fig. 8 Grain of scarf surface (Factor D).
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R & DA A B inh LS, 20T, BB LI, 24— 7HiHHH
(LT) EHBHEAGEMHE (LR)Y 82860 2 KELTY T,
& O St
Z OO, BT ICORT Lo, UIEIARIE B s, Ay & — B3 G5
5,000, 41y & — N IEHEEBOMRIIIRETH 5, 2, Ay 5 = DULAA LMK
0 & VI PR & A, ULA AN K OB LA & 8 A THATEIC LA L T- 72
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421 7 4 ¥R o T

WRIET<I75 45mm * 20mm, £X 300mm X V= v EM 8 kE s &L Lic, oo b
ARIZIER M TR D, B A KRR TH B 1 BIOR LR EKEES L FI5E
FlcH DTG, KE - BDELOBOERBRETT - 7o, B0 A2 8 9 Blic, EUAW
TSR & BER T No. 288 2 |iTRd .

YN B4 &0 5 v 8 niTiTo, 7 4 YA RIS OO O T BN B K D
YL 72,

7 4 v H =Bk IER, HEEMO L 5~ UBASM S U LMo & EHEC T mm D
SFMIL, il (S 0mm) 75 Tmm 5D PN A IS T 0 v N —IBIRERNE L 7o,

[

Factor A

Factor C Factor D
FOM L EEEORARAOFRE OB

Fig. 9 Assignment for experimental factors to

L orthogonal array.
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$2 K % 5 1
['eble 2. Experimental conditions.

BRI 7y & - A A PO ARG A =7 HO R
Specimen A.Position of B.Precutting  C.Fee dmg speed D.Grain of scarf
No. knife edge (m / min) surface
1 2 Alternate &N Exist 8 LR
2 do. do. 8 LT
3 do. do. 16 LR
4 do. do. 16 L.T
5 do. % L Non-exist 8 LR
6 do. do. 8 LT
7 do. do. 18 LR
8 do. do. 16 LT
9 % A Even H 1) Exist 8 LR
10 do. do. 8 LT
11 do. do. 16 LR
12 do. do. 16 LT
13 do. % L Non-exist 8 LR
14 do. do. 8 LT
15 do. do. 16 LR
16 do. do. 16 LT
— Depth-0Ormm
~— Depth~ 1mm
Depth-2mm ;
Depth-3mm || P E
Depth-4rmim ]|} o: Measuring point

Lo

OBy,
Cutter - 1 %
Ssseontll
Cutter - 2 W

45

Cutter =10

Cutter - 11

L1l

|

I 1 N
2 10 8 6 4 2 0(mm)
S0 7 4 v - RO BlEE Sk
Fig. 10 Measuring method of finger shape.

WEES 2k, BI0BNC R L DI, FREREREZN T Y 4 ¥ H — Motk &=k (
2, 4, 6, 7, 8,9, 10, 11, 1Zmm) XA — 7RO % 1/100 mm FEEE C‘VJHJ/LT
L7,

4.2.2 el R K o M 5

Writi~i 7 45mm < 45mm, Léc 600mm @ 2 Sihikx /ey MEOUEM 2 AR AR LM & L, 1
RIE A = 7 ORH DM &5 25T, &2 — KSR & 75 B AT & L,

t)Jl IZfhid, BHO 7 4 v B —JRROIE L2 CRETH S, 1 SUEOUEINHEE T &

v BEAM O SN 30mm (7 4 Y B SN AN EE LTIl E L, ©




NALRD B L TEUIMISHC s oERR 2F8IL 72,

HERP D7 4 YA —BEIF 4 TERT, T4V A —F o TTERER LI, CDT 4
yﬁ~%wT@Xﬁ~7m%%&f%%L High, £3vh, &, fEdo 4D
Wb R 3 ERIC K B 2T - 1o

4.3 FEH & B

43.1 74 vH—IRKORGE

W a7 4 VA —RE T 4 v H—F 9 TORSTRET &, 1y 5 —UAs
Mo E S 2 LBOE S L0 b/h s < afnmss ot UL, &ifirodhH1ED
BRI HEF y TOESIEE L, COREMLBELENTHRENSG, 20T, KEh
S mm S LT 5 7 4 A TR (Fy TOIEE) INEES S HW?%k%,Na?&
No. 9 0 2 KD IR MG 44l - C PRI 7S 217 - 72,

i HOES (KNTA) ., #vy—&FF (KTB, HIKEK , 74 v — oo
DU (KEEC) O 3 LRI £ BT AT - 120 T ARBIL TR 1 mm 5208
S ABTR OGS Amm £, TONMMIAEIT-> T L, T ADRDINS {73
B (T4 vH RS B MRS S, C oM, EE 1 ~2mm OEME
ek ic b oBinT,

COPABRI A R R &, ATROBNTIT N B HERE, Efip SEE 1 mm OHENER
A 5 C & Lice COBHTHIVTz 2 ERF ORIE R R A BNEICR T,

M%m*%@ﬂc,74vﬁ~1%w,%v7ﬁ DL, AN - THIOERRE, 27—
ST OBRID 4 THENHE DT, Lis (AT & BT P %ETT > Foo WO ORERE B
3 EICKRT,

7 a0 A S (t)

T4 v B Y 4 —UHOEETH SN b, USRI w%bﬂ@@ﬂ
Foo BBGEMOSE, fo= 0.56mm &7 oti, —Ji, 74 YA MO DF v T (o)

,A%M&ﬂfh?I%@%%M%ﬁ@?wﬁxwfmckﬁbméo,i&ﬁ DRG]
15, bo= 3.48mm Thotre Fto, T4 VH-EwF (p) OUEMDFEE, p = Lo+

B3k 7o A RO UWEED 3BT
Table 3. Variance analysis of measuring data of finger shapes.

K f T4 A R T H =Ty TIEO G
Factor Valley width Variance of chip thickness
o NI TEE R N Q0 Y11 4 A /5 | B E VEE i 1 G 11 8
S.8. d.f. m.s. To s.S. a.1. m.s. Fo

Aoy ¥ = NENE

A.Position of knife edge 2,51 1 2,51 0.0 0.391 1 0.391 1.91
T

B.Precutting 51.28 1 51.28 0,12 0.462 1 0.462 2,27

YR
C.Feeding speed 154,69 1 154.69 0.36  0.640 1 0.640 314

A =7 EOARE
D.Grain of scarf surface 297.96 1 297.96 0.69 0.164 1 0.164 0.81
AXB 4.78 1 4,78 0.11  0.038 1 0.038 0.19
AXC 154,69 1 154,69 0.36  0.093 1 0.093 0,46
AXD 211.64 1 211.64 0.45  0.304 1 0.504 2.47
BXC 97.51 1 97.51 0,23 0,000 1 0.000 0.00
BXD 37.28 1 37.28 0,09  0.003 1 0.003 0.01
CxXD 700.01 1 700.01 1.61  0.031 1 0.031 0.15

e 2167,90 5 433.58 1.019 5 0.204

T 3880.25 15 3.345 15 ¢

fie i % o FEKUES % Significant at 95% level

Footnote % % ; #H¥/kH#1 % Significant at 99% level
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bo= 4.04mm T&dH - f:o
T VH=F o TE (§) DEL

7 4 Y —TARDBER D S, T 4 v n e S O REE ( 2, 4, 6, 7, 8,
9, 10, 11, 12mm OI0ER) T XicF v FEOWE LS Méﬁuttocﬁtf*mkﬂ
oS5, FREICKE O/ NS WA BRI DA LIcDb, 70 v H IR o

DR N T OO AR Lic, COMEON AR E Loz, 1)
¥ J,uﬁ:c EDT 4 VI —F o P (7 4 VIR DN Ty FICDWTHGE L,
DT ORI, OIS HoRBITED s S -7,
2 A7 = 7 O R A
HHRMICE, 2h — 7EBESETEAE B TH AN, HIKICORLIE S, FIEHE
LRI LTHELLEATOEN NS 5. COEERY %, 7 4 v —Roch oDk w EF T
J“‘@lé’éﬁ»?’&'fm o b LR GELIAZED /J\bl e L hsked, SOICZDOERHSD T 4

R o BRL SR 4D "’@“ Ty v ARSI, A A = T OB ECH S C
D7 4 77J EAREE U THmsh %»?u -7,

SHATOFER, B v F — HEMEOAHPETTETD - foe MEMENLH EZABDER

ZNIEONT, ZH = ZIHOPEBEICHN TS 7 4 VA - RO RD B &, BH =
9.7mm, A= 11.0mm TH-7,

i fo, ZWHOBGICE, HERALZ RS BOGENHED T » 7D, BEREEE L

DEX LD &AL 5 AERLA Sz, PRLICE DI, NEMEALHICLT7 4 v —

’UJHJ AT &, UIHIERC F o 7R sk 2726, BRKOODT 4 Y —F 0 TELDLT
Ebin o 7o GELIY No. T2

2 H 7o (tan )

A A — 7 O E R RO MR F B RS O ME AT A - T, g/ NIRRT K 5 [l
EHABEH L, ZOEEBOAREFEE L THMO 21170,

DEANTORER, H v & — HEAE & FREODEISEETH » 2. L L, THRUINOf i

i

DMEFHCEEA REd C SR BH FE A oL, BRI ENS0DTHTL LTl

too LIS T, NEMEDAPHEEN D, KHEZTHNDENTNOVIHERD L &,

Ad— 7 DB RI S T 27 4 v — & A H— 7 HOHI
Finger length for linear limit of scarf surface Slope of scar{ surface
EHH ARIE Y i UL AR ERE o M, 1;‘1‘%’11&
S.S. d.f. m.s. Fo 5.8, d.f. m.s.
6.89 1 6,89 15,63 1.300 1 1.300 351, 24**
0,04 H 0.04 0.09 0.023 1 0.023 6.08*
1.27 ! 1.27 2,87 0.004 1 0.004 113
0.14 1 0.14 0.32 0.007 1 0.007 1.94
0.02 1 0.02 0.04 0.002 1 0.002 0.54
0.39 1 0.39 0.87 0.003 1 0.003 0.67
0.02 1 0.02 0.04 0,008 1 0.008 2.18
0.02 1 0.02 0.04 ) 0.003 1 0.003 0.67
0.14 1 0.14 0.32 0.004 1 0.004 0.97
0.14 1 0.14 0,32 0.003 1 0.003 0,81
2.20 5 0,44 0.019 5 0.004
11.26 15 1.374 15
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Chip thickness

Gty e

Chip thickness (t}

wE

(mm)

4.0
71 8 =PI LA
@ : Cut-out side of cutter
7y 8 — A B
0 Cut-in side of cutter
30
8
20 ]
]
8 8
8 C]
1.0 o 8
oD 8
8 oB @
! L I 1 1 1 1 f | | L I L I
00 2 0 2 0 2 0 2 0 2 4 6 8 i0 12
i
oy = 7] |||'| LA
o : Cyt-out side of cutter
71y 8 == YA A
o :Cut~in side of cutter
4]
8
8
Q 8
4 8
8 8
8
4]
0 L 1 1 ] I | i ] | 1 1 ) 1
0 2 0 2 0 2 0 2 0 2 4 6 8 10 2

T4 A —RIT A 5 O B
Distance from finger bottom (x)

B 7 4 ¥ 7= AR D £5 R

Fig.11 Examples of measuring data for finger shape.
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ZH=1 :805 #AW\=1:748 Lii-lc, PHENILEBY, ho by —DFNEEAFAZ
oA & —OBREHER (1 075 Wili{E -7,

4.3.2 R R o e

AR, FEO SR BB SN - 20T, HENE TP B DT L
(555 00 BRI RIRIC & B Mo Va0 T - foo DO A S 4 R, Bidn s B
THEORERAABE IORT

SEOTOFER, EIENKB LT, SR E 2 - T IOAKEDEIE S - o, B
UhICBE LT, 20 -7moRHOLBEEEL ST,

COEIEERICH LT, EBOGMSEE LB THEOSREREL2 v o —vT b
DUEAERETH b, F/z, REOEM BSOS RBIFEEHIIMEIR E B L 2 Edbh o o
D, FOEFPEHRIE/NE O, EEREREOBED S, X SIEIEEM S I W TR

HUHEDREH Do

WwaFk WIS LTOA D — TR 55T

Teble 4, Variance analysis of defects of scarf surface.

S Hixh B H
Factor Raised grain - Wooly grain
AR g s B »";J)ZJL PR HEUE S B0 SRt
s.s. da.i. m.s. Fo S.8. d.f. m.s. Fo

Ay 8 = FEALE
A.Position of knife edge 2,41 2 1.206 1.26 0.11 1 .11 0.11

gl
B.Precutting 1.16 2 0.580 0.61 1.03 1 1.03 1.03

AR
C.Feeding speed 8.67 2 4.337 4,53% 0.11 1 0.11 0.11

A= 7O AH
D.Grain of scarl surface 16,66 2 8.330 8.69%* 9.26 1 9.26 9.31%*
AXB 1.00 2 0.502 0.52 0,11 1 0,11 0,11
AXC 3.51 2 1.754 1.83 1.03 1 1.03 1.03
AXD 4.92 2 2.459 2.57 0.11 1 0.11 0.11
BxC 3.51 2 1.754 1.83 0.11 1 0.11 0.11
BxD 1.16 2 0.580 0.61 1.03 1 1.03 1.03
CXD 4.92 2z 2.459 2.57 0.11 1 0,11 0.11
el 9.09 10 0.909 1.48 5 0.30

e? 583.01 608 0.959 305.44 304 1.01

e 592.10 618 0.958 306.93 309 0.99
"I‘ 640,02 638 319.96 319

Specimen No. 4 Specimen No. 6

Wooly grain Raised grain
H A A — TR S
Photo. 1  Examples for wooly grain and raised grain of scarf surface.
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5.1 /NWFIRTA T & B RO BERC A AR

511 7 4 v — Eokag g
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o Ahve 10 748
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(imm)

4,04 BRI

2 T o: Finger length for linear limit o
3.48 S
2
47 A
2y Alternate position
= o
B alﬁ , PN
) Z 50 X 3 S
5 7 Even position 2
0 2
= Level 4
= S
12 e Level 3
. Level 2
0.56 "~ Level 1
2 > o
0 I 3
0 L ESORRRR -
) aicriaim'o'o:
1) n vﬁ"' 1l
T4 VA —J: -7

Finger length

HI2M 74 v — 4 KHED B i
Fig.12 4 levels of finger length (Factor A).

g 74 A=K (KTA) Ok
Table 5. Level of finger length {Factor A).
(Unit: mm)

kgt Iy 8 — RRAE VA A I
Level Position of knife edge Tip
% K 750 thickness
Alternate Fven (ty)
1 11.70 10.90 (0.56)
2 10.70 9.95 (0.82)
3 9.70 9.00 (1.08)
4 8.70 8.05 (1.32)

NEMEBEZ HOOBEEIE, RHOEETRE LT « Y I~ EBICHIET 5 50mE%
L, CORHOBETORIRBEELSG L L7 0 v H—E4E, # 6“@15’;{\;@7}@45& Lﬁ:o
DFED, B o0 HL K, [{—TKETRRZRILEZHOD T 4 VT~ HIRENE L,
CDEHICLTRE L7 4 v H—EDKELES RITRT,

5.1.2 MR} &R BR G i

Wit~} 7 42mm X 40mm, £ X 400mm, FEEOL L - 7o /=y RS A IS & L
7oo FliERIE & ICHB LIS - o,

Factor A
W e e
3 12 13
7 4
5 10
) 15
Factor B FactorC

H1X LB RO O ERE T 0# ) 1
Fig.13  Assignment for experimental factors
to L orthognal array.
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6 I R iR ’?if‘i
e C Cutting and inserting conditions.

K KdE
Factor Level
7y 5 = WD %I % A
B.Position of knife edge  Alternate Even
PR F 5 BB
A.Finger length See Table 5.
TR A
C.Inserting speed (mm/min) 2.5 100
PEAT L/ s s = RO B0 &
Glue Resorcinol resin (non hardener)
B 8 - BORE R

Sharp s of cutter Sharp

[@E R &L
F’roc:uiiing Non-exist
100(11:1;: speed 16m/min
o EVE
Species Ezomatsu

TR O

Width of annual ring (W.R.} 1.6 (1.3~2.2)mm
R

Moisture content (M.C.) 14.8 (14.3~15.2) %

T4 A B RHE

.Pos A.Level of ng

No. kmfo edge finger length speed ‘mm/rmn)
L 2 & Alternate 1 2.5
3, 4 do. 1 100

5 6 do. 2 2.5
7, 8 do. 2 100
9,10 do. 3 2.5
11,12 do. 3 100
13,14 do. 4 2.5
15,16 do. 4 100
17,18 740 Bven ! 2.5
19, 20 do. i 100
21,22 do. 2 2.5
23,24 do. 2 100
25,26 do, 3 2.5
27,28 do. 3 100
29, 30 do. 4 2.5
31,32 do. 4 100

Hi T TOMBE WD USRI A . 2 5 LBy S o Ul ss A -7 & L THD
W, Lis BI38 5 2 DRT A28 D 1 12, C@f.—i;fﬂ”)f‘j'b‘&dié - C, RO MR Ty
WD LR kA58 6 Fic, BT IOl 4 18RI R, 1 4&fhico &
2RO & L GO U 2) o & Lk.uk S E R No. 287 RITKT,
R Lok vy —id, Bl 0.).5;*“"CJ'IJL\f:%O)&!xiJb’@éb%o T AU O 20
FEL, EBE RS A AE Ul (16m/min) & U7o, REEOIT A, FERED
PO AR Uk (2.5mm/min) & FEEEEARNE U/cEE (100mm/min) @ 2 /K4
E L7,




400

1
EERE /i
Finger cutting

42
ﬁ 7,
TINT®

MAAY
ARS

Test plece far WR, MC.

S R

A I
J’ Measuring ¢ finger length

, fcit
"'J?% l Pkmmg, of surfzcos

%y & - B L)

Cut-out side of cutter R A St

Cutt~-in side of cutter

‘__l(.v)_5_“,,| \L L&—)I (Unit + mm)

Load

e
(fino \\1 C‘)

V27700000

Load

SE1AI0 NIRRT K B A
Fig. 14 Preparation of small specimens and method for inserting test.

SR 75 RN B AR g 30E L 7C USRI TR O TRR LT & 7 0 v 97— 4
L, By —UAAMIE DI LloiEil 4 1 mm 228 Lcnb, £5 105mm TR
LG0T U C LIRS RER A 2 (T L 7ce C o TR oIt LI 7 « >4 —
Fe LU AT U, BBER G0 7 0 v =R s Ak LRI TTH S,
wm,747ﬁw$u%tM@k%o&ﬁfayﬁrﬁwwwa@L i Al iR A
rotce TN EHbSton 1 Y2 b o I fE sl 31&L Fwa v po—a
LT Uz sl 7 0 vl Béésxﬂx‘{’zé%:iwh! CHEVEIND 152 S BRI
MAMER L, coLs, ol H g siih - o7, <E R S vR
ﬁ%ﬁto LT, - ﬁk/W\$/ﬂq@<_ m/m\/bdwzbnwtiixﬁmﬁ>%9@ﬂ%iYT
S e — MRS LT,

D Fif 81— 25
5.1.3 fEm &
EoETY R NOY ARt VAT R

7oo ARENTS 3 DO & & ok OB OE H A, BIREBE 20T,

SEREE & & 17O L 2 Mou s e L, il Bl 1@@41u R, KICH

NAERAE 2PN LT B TICOWT, T EEROHE 2 HEOZL

fricsda AadEofis, THRaE, I’:Iﬁwm, ZLUCERARMEBELRD I, X5, MEEL
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SERF OWHIRTCTIR LT, BANod 2506, FHUG, RIS, A48

Lo
R 15 LI A

AR D SRR OB T, B EBO FRIS AL S &, £ oEa, |

L

tx

BN BMICT S DO HUED I & mto LT, hbllox v § 7"1/ v ¥ — 3T

BB —J, BLEFEOTHISINE, BfEeE UThr A — 7iiicsesE Uk FERs e psye)

g

5t%@MQ®IVFvaV%f&%ibM%Oﬁﬁbﬁ,C@%lﬁ%@?ﬂ%ﬂ&k

BUSOM C 2 h3, ISy K7Ly ¥ e —OfiH & b b,
CHULTBAI G, WHE—AERICES 0 55 1 MM, r'lsu;m, FRG ) %

H8 & A — A AR B AL A 1 RO S ST
Table 8. Variance analysis of straight line 1 of load-displacement curve.

/fﬁh

|1h

E LT, Lis BARRICKDOWOMNTETT - 120 OO AE 8 RitRd, &g

i Mo FBRSS 71 _ FRS S
Factor g]o[)("  Endpressure at lower limit (o) Endpressure at upper limit {o2)
THHD MHUE S M St FHEL Mg i paiie:s PR BHE i itk
$.9. . 1. m.s. Fo $.S. d.f, m.s. Fo S5, d.f. m.s. Fo B
Ay & = FPEAEE
B.Position of knife edge 63993 1 63993 2.07 10 1 10 0.04 81 i 81 0.13
T4l 5
A.Finger length 2639284 3 879761 28.52* 7657 3 2552 10.90™ 28937 3 9646 15,78*F
i A
C.Inserting speed 7 1 7 0.00 276 1 276 1.18 1668 1 1668 2.73
AXB 36768 3 12256 0.40 226 3 75 0.32 670 3 223 0.37
AXC 42769 3 14256 0.46 457 3 152 0.65 2269 3 756 1.24
BxC 40115 1 40115 1.30 15 1 15 0.06 332 1 332 0.54
el 44084 3 14695 692 3 231 1597 3 532
e2 541985 16 33874 3758 16 235 10015 16 626
e 586069 19 48569 4450 19 466 11612 19 1158
T 3409004 31 13093 31 45568 31
2
(kg/cm?) D type B type A type
300~ 10 1 !
® ®® A L r-:l
A . -
@ ® s 2] & 5
® ® o N o]
©o ® =
B8

200 End- | Type of L-Dcurve
pressue D 8 A

Gmax| © A @
62 o A o
61 | e A =

~

:ﬁ-

=2
E
I
o3
~3
*

o

Endpressure
=1
}

e @~

o @»»w@

0 8 9 10 1" 12
T4 . (mm)
Finger length (L.1)
S16M0 AT BT 57 4 201 ST ARG S OB R

Fig.16 Relationship between endpressure and finger length for inserting test.

Footnote *%: Data of specimen No. 14, 22, 25, 28, 31 are excluded from the figure.
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KD 7 « v H—ED5H, BEOAHDT7 ¢+ v —RARESL L CTHBERALERL
fro FOEEAEIOR & BIRICIT, AT EWT 4 VR LIRS HIL L T 200
hinb, 1212 L, COREEDRTE, ELAOMDT ¢ V7 —EREFEL - TH5E 5K
DR (No.22, 28, 25, 14, 31) EBA LT3,

R ENTE L B S L BRI NI 1 BB RIS RO LBUG /1A kD 5 &, A
A& BRI ORI iﬁ%%ﬁ% EsicBbnsg, 20T, ABMEBEIL 1 DitE &,
T4 VA R A EEO TG & RIS olEE e ke, KEicid A Lz
WIS, 7 4 /”ﬁ‘“ii FRST BEIFL T Y PPy v e —ORNTIE E ORI

HBLEMRbLD,
ECAT, T4 N R L o TR RO M@ RN 5 Ll T, DLE
WLUTHLED,
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S 4 SN o D (B 1), ARG A ED Y LS D TRElT AL, —0.22
~0.20mm DOEPHTH L, 12720, ¥ *%Jﬁ‘{x‘/‘iﬁ‘f (GEHEZEA W) ILL ->TRH— 70
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£ BB SOOI AR éC%%OAW@&aﬁ 17 4 vH—EREGICY, sEs b
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SR USSR S T &, BRI ARSI KD iciEd 5,

DAL, 7 4 A —ED 8.08~0.81mm OHMEFICEN TS, ENETH
0.37~0.81mm OETH 5, DO EBMED &7 4 v —EWE 0729, BEl A
Ho= TS D LI &k B ERRBE (58 1mm>ﬁ%m o RO MM E T 4 vl B
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DI (FEE, BREAEEIET) WHEHMBICE > TV onREZDT, BISiAbeT
HIEEZRD BZNETHH08 0.lmm LLEEAHLEL, HEDIT VY FF Ly v v —2INA T
EEIT, 74 A —OEI 0.3mm PUTOEPSGTEMAEUT, TV F7F Ly ¥ =0
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D, ZOMRT AHEMSIGH SN TOREN, 2130, BEMNSEOREMESE b EE+ 58
B 7 4 Y=Y ad v MARBILTIE, A0 L5 ICBREKUT ATV, #H w7 —
NOPPERIE C &0 BRI — MRS BIN B BIE 7 4 v — R e T Y R Ly v —
TRETRETH D,

52 EARMIK L B IREMT FAE
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fTofee CTTOOBREL I v & —Lid, AR 2 EIEATO, Z0OBE Sl L
FEOSUNRDEL 18> 12 d v & —H4Ed,

5.2.1  FOE &R 5 ik

W7 99mm X 95mm, fe& 700mm, FIRIROE ST/ =y M5 KAt & L,
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ABREEE R, BIORIORT Lo, BIEIOMEBEE, O WIE & IS s s L, B

©
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0% EFNZEMIR-Y 3er i NS

Table 10. Experimental conditions of inserting test

for full-size specimens. - §
0
Wy 8~ SR e FE mI~[
Sharpness of cutter dull L 700 !
7y 7= AR % ! I
Position of knife edge Alternate }'{'4 v ";[lej
Finger cutting
gl %L - . .
Prcicutting Non-exist Test piece for W.R., S.G., M.C.
A a2
Feeding speed 8 m/min § [
AR e
Finger length 10.56 mm
;}:'}\;ngf; R N e RN J, Aoy v —H LW
Inserting speed Non-control Cut-in side of cutter Cut-out side of cutter
A Al Los s S AR B & £
Glue Resorcinol resin 2 >
(non hardener) l v
0 IS j i [
~ Species Ezomatsu - L' 310 { 310 { (Unit - )
Load
V77 771
ek
Ghue
l.l./..d/_wul[j i
Load

BT AT K DA REE MR O
Fig.17 Preparation of full-size specimens and method

for inserting test.
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Table 11. Results of inserting test for full-size specimens.
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SRBRIY 5y Endpressure (kg /cof iR
S]))ccimon} W.R. S.G. M.C. xnepressit kg /cof) Type |of
No. {mm) (%) 01 oz gmax  L-D curve.
1 2.5 (.36 9.6 96 188 249 B
2 1.3 0.38 10.6 123 225 286 B
3 5.0 0.39 9.3 102 193 272 B
4 0.8 0.40 10.1 423 247 303 B
5 1.7 0,49 11.9 112 230 337 B
(kg/cm®) Specimen No. 5 (56:049)
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Fig. 18 Two examples of load-displacement curve for inserting test.
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Table 12. Mamxnctuxi conditions f>f finger jo
for tensile test.

By ¥ =GR B KE
Sharpness of cutter dull
I = AT &0
Position of knife edge Alternate
big LNl oL
Precutting Non-exist
B
Feeding speed 8 m/ min
/R

~ Finger length 10.53 (10.43~10.65) mm
Ly R7L oy —
Endpressure 125kq / cuf
H: AL
Inserting speed 2.5 mm / min

T RS Ly R
Time for holding endpressure 10sec

TR R PR
Glue Resorcinol resin
K =L s
Aqueous vinyl urethane
15 H0 TSy
Species Ezomatsu

BRI
Width of annual ring (W.R.) 1.1 (1.0~1.1) mm

HoE )

Specific gravity {S.G.} 0.38 (0.38~0.39

& Ao )

Moisture content (M.C.) 11.0 (10.8~11.1} %
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Fig.19 Preparation of finger joints and small tensile specimens.
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Fig.20 Relationship between tensile strength and position of tensile specimen.
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Table 13. Variance analysis of tensile strength for o
small finger joints. :
A THH falE o B sl 500 !
Factor $.8. d.f. m.s. Fo :
7 1B AR BRI ORI :
A Picking position '
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i
eyl - 1
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Fig.21 Effect graph of glue (Factor B).
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Resume

This paper presents a description of conditions for manufacturing structural
finger-jointed lumber. The experiments employ a mini-finger cutter available
on the market (Fig.5) and EZOMATSU (Picea jezoensis Carr.) as a test
material.

In Chapter 3, theoretical studies are made of finger shape (Fig.2 ) , and
the relation between the distance from the finger bottom (%) and the width of

the part cut by the knife edge of the cutter (¥) is expressed by

)
y:*2fdn9/x2-~¢x+—@—69§i+(/)cosamn0+ Fo vemeeren e e ee i (5)

<0§x§~? (1 ~sz’na€)>

This equation indicates that the scarf surface of the finger is a convex surface,
and that the chip thickness of the finger tapers forming a curve.

In Chapter 4, the effects of the cutting conditions on the cutting accuracy are
examined for the finger shape. The results are summarized as follows:

(1) The valley width (# ) and the bottom thickness (bo) of the finger are
independent of the cutting conditions (Tablel ) and fixed:

to= 0.b6mm, and be= 3.48mm

{2)  The variance of the chip thickness, which illustrates the amount of scatter-
ing of the finger shape,is independent of the cutting conditions.

{3} The finger length corresponding to the linear limit of the scarf surface is
affected by the position of the knife edge of the cutter. The finger length is
9.7mm for the alternate position, and 11.0mm for the even position. In the
alterante position, the chip thickness near the tip is greater than that on the
extension of the line (Fig.12) .

(4} The slope of the linear part of the scarf surface is affected by the position
of the knife edge of the cutter. The slope 1s 1:8.05 for the alternate position,
and 1:7.84 for the even position. The slope for the even position comes close
to the desinged slope of the cutter, 1: 7.5.

{6) Raised grain and wooly grain are observed on the scarf surface. The defects
are influenced by the feeding speed and the grain of the scarf surface.

In Chapter 5, the best inserting condition is sought by examining load-displ-
acement curves observed in the inserting tests. The load-displacement curves
recognized to arise from different finger lengths are grouped into three types,
1e. Type A, Type B, and Type D (Fig.15) . The best finger length is the
one which produces Type B, and the range of the best endpressure is judged to
be from the lower endpressure to the upper endpressure in the straight-line area
of a Type B curve. These results are independent of specimen size and cutter
sharpness. With the cutter and the material used In the experiments, the best
inserting condition is 10.0 mm to 10.7 mm finger length with 100 to 150 kg/cm®

endpressure.
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In Chapter 6, studies are made of the difference in tensile strength among
finger-jointed specimens adhered by different adhesives, and of picking positions
in finger joints (Fig.19) . With respect to the tensile strength of small
specimens, there Is significant difference between the resorcinol resin and the
agueous vinyl urethane; the former provides the specimen with greater strength
than the latter (Fig.21) . On the other hand, no significant difference in
tensile strength is recognized between the edge and the center of one finger joint.
When the resorcinol resin is used, the tensile strength is 655 (458 to 761) kg/cm?,
and in the case of the aqueous vinyl urethane, it is 530 (420 to 641) kg/cme.
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