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L7zl
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HEEMiL, YIFE—ER&HECTZ 3 Yy v —iinld, BERICREFAF 27 ORI X VST T, 6 A
KR ORGSR 3 B W IIRIC U TR T~ oo

YIS ; A A 2y -y r~y vy, FARZER 1m, BiEIEK 530 7. p. m., 20, FA R 2
et LIEFEARONIER: D AKX, D ME 2.7 mimin, N4 LWL T (A 2 LR, Hé
Fr W L DF 4 2 2T BT BHENE 4.5 mm (Fig. 1),

N FA A ZEBTS 6 MOBATFHNED 5 b 1 DR EEH fTh LDOMIE 5 v 2L LT
M, $ANOHE HS:, G151 40°, HFH 2.5°, NEOORM L D DL 0.42~0.45 mm,
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@A DISC. Hesht s JbEpEIE RERR TR >, HE 0.32~
3 Prie B

e%ﬁ%ﬁwmﬁ 0.35, BUKX D AIRD L6 AKHEHOBER, &Kk
ot KIFE. K 120~170%, W 5 om FHOMERRE, #HEF
/@/T-'T)I/.TABL. E]‘ I ’_,_J r 9 2% Fi 2.z ot ,;.

® I:im TEST SPECIMEN. ISR B ORRETTI & 7 1 % 7T LIRS
L, Fig. 1 ®X 5% E OB L O 3O
B R, WU B BT LiBide b Nk
rofe3fE (0) % 0~90° DI T 8 BFRIC AL L
fos Toks, A A 2 DS 0 XN M A TS

LIZ U T X b B35 [HIic#y 10° 23 5.

e : g§lfg Cutting angle (40°)

B: N Knife angle (37.5") SV Y —; ULy e — x— ([FOHFEZ G
a: Aot Protrusion of knife point o . ) _
(&Q;m%mm) 5T 2 B D [ B e SR O BOER R >R X

b: Ik & NI L DIk Distance

between knife-point and nose bar D IR e, RIS 2,600 7. po e, 1P). KD
edge (4.5 mm). 75 VY ¥ —ADOFEARFEELC LY —ERFTTIT

0: FIO MM & B0 Ml L DTe
35 Angle between knife-edge line Yot
and grain direction of test speci-

men. wEs s RERERRY 80 g AR H ZEMID 1 WEA 0.98,
Fig. 1 FAAIHy=—C v s/ <> vicdd 190, 4.04, 5.05 mm OffikHTHy 7 x—iind, £
H#ER A OBIH)

Sketch showing cutting of test specimen & LCEHEDIRCL D T~V 71— 7ohhb, IH
on the dise type shaving machine
P & %7 0 — 7 OB R X D SR OB B

EN® s
FEEDNG DIRECTION_ m e CA-B-CD3 75 CEHIL fo

Kire 22 REEERILOER

Teh PSPRCIMEN 0 CRAIN DIRECTION m u K
O ST L <, i Y TCRERINC £ B B S UBhB B
T, $NEHREE e Tidbb, S R T A EER T A, 0 I X BER
Grain direction of specimen is parallel
to the cut surface of specimen and across OERITEDLNTWTHOEHF D 0.5140.04 mm T
with the knife-edge line at an angle of
6 on the surface. H5bo
Fig. 2 ’ ., S -
R TR, K DT XX IRINIC & 0 DAL B I e RFIC L
Sketch showing dimensions of test T, WIEOR DI 0 DAEEEATHD (—-PITIE 0
specimen and its grain orientation to o
cutting =80~90° WKTEX 5cm KX LE D DRBEKER 5~
10 mm),
BB IR 5 K LRI D ARSI 5 RALL 23 b b, T i OBk &N 3
B HECE X OEMIC S5 /N e 5 A, BHCIEERE XOMIRCH B s PMM2s 5.
Photo. 1 IR X 51T, 0=—5~5° OYFICIIMRESHBMMESFCERG L Thbbh, 6>0 OHIf

I REANRZEZ L Th bbb,
(2) H§PrA
75V Y= bEL NI, B OROLDOPEALTVD. ZhBERFORARIC L%
FEIP% Photo. 2 R X3 IR (BHIINICI~V I A~ FTRIWA~C 7 F 2DFERFOMRE LV
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FE&X% Fig. 3 WRLK).
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FHEERF OBEYGERL D, BRERFOERGEE -5 7%45T 6

Blic Fig. 3 T, Fig. 3 L OBAL AL X 31T, 0 O/Medi3 CildtEhmc @i Sgl s h e KB o
7 AERE (Photo. 2-A 7 5 AREREE) ORI, 0 ORI DICHE AR L TIRO e
I ORFEE (Photo. 3-C 27 5 2 ¥EREE) DSMEREAE LD, 0>45% IR TILHIER: S 1 5 ik
FREIHFFFLIC S OOGEENZ LA LK T T 5,

- B R OB R Sy = v Yy v DT A A TSI SN EB [ E A X ORI D X

NIHIFOEICEHL L LN HENEL DT,

BeSMIS o Bew4p
TIONY
€0 0-43~<5 r 8-60~70" 9-=75-85 [ 8-80~90°
5
40 F
w
T
T2
10,
°~TrEFv ~ TTENY TTOINV TIENV

W; B ORRIIEREES SR 6; Fig. 1~2

T~V OB BE5F 7 r—7 T
R, I DR 1~2mm, TI....

ZDfF 1.5~3.5mm, IV....ZDIE 3~5.5

mm, V....FODIF 5~10 mm
A~C: FEREFr ORES MRS X 28T 2

7 A

A B +xoEX 40~50 mm
B U *oEX 30~40mm
¢ [] #oEX 30mm LIT

W; Weight percentage of particles
classified based on their size. #: See
Fig. 1~2.

I ~V; Groups of particles classified
based on their side length. T ....Pow-
der, II....The length 1~2mm, 1I....
The length 1.5~3.5 mm, v....The
length 3~5.5mm, V....The length
5~10 mm.

A~C; Classes of particles classified
based on their length in grain dire-
ction.

A BX3 The length 40~50 mm

B 7] The length 30~40 mm
C [[] The length less than 30 mm

Fig. 3 % 0 R AR ORGSR
Bar-graph showing particle-size distribu-
tion in the mass of particles at each @

25Vl L EIOFMIIESIN T L. Lt

D THIFRRC R 2 MR S AR TV oW
B DFTRENE L IRD 2 LRFE LV 2 TR
FRlo X5, WRFoOMBEARESNICL VER
T DO, B OO RENEIF OFEER ATk L,
77V vy VI X DHIFE COREAFEGR L LTHR
buRIEbhblcd L EXONRS. Thebh, o
=—5~5" I BT D YL MMES FICE A L o Kelicin
WEIZE XD foan, WIS 3 B IR A (o RS R
PELIEbLND, 0 BhBEIERETD L X OHIFILEK
HMEAF & SR L K bR LU S h
D, FENERRS D LHfish s,

o
7585 80-90

W’ Bk (Fig. 3 iR A I 7 1—7) K&
Uik FER R (Fig. 3 kA VoL —
7) HERWIERRFOGFERESR

Total weight percentage of particles
exclusive of powder (Group T in Fig.
3) and excessively big ones (Group V
in Fig. 3).

6: Fig. 1~2 &8 See Fig. 1~2.

A BXR
B ; Fig. 3 &8 See Fig. 3.
c [

Fig. 4 % 01k B OILR
Bar-graph showing yield of particles
at each 6
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(3) FEREFrDILE
753V F— X VEBLRIERED S bk, #— FEE L L TREYmEERR L ORI/ &R
ADDEEESE, TibbilitEil 7 L — 705 b~V L — 7OERESROTE b2 TR
FoRFLL, %6k alkltis% Fig. 4 1TRd. RN ORIFILRLHFLL I
FER T OILE R X O OBEZ RO IRE PR OO KL, 6 DO/NEBIE EE-.

3.  URALRETHZE

31 EBAE
Basi é?? ;yﬁ:“ Y E—EV Iy VICBT D NORTHE—E L LT
R IR 24.5~44" ik Lob, FEISIfC TP

i OERRERR R XOSEREIS RIS, chE 25 Yy v —chid

B e T g 1 e TR RAHER R E OTRC X D EIL, GO

FeFr OTARG T 5 B IR Jug 8L A~ 1. &
T B BT AR FE e LT3R — P28
WL, FoRARKE T, ERERMITIEOLE

F DTHhHd,
a:ﬂmﬁ(mumga%w (24.5°, 29.5°, BB TTTECRIUS FA 2 7By = -y r=y
34.5°, 39.5°, 44°) e N ; .
p: N Knife angle (22°, 27°, 32°, 37>, ¥ (Fig Do Rl HDMEGPRIARITENID &
41.5%) x 2.7 m/min, SVERISIE-EMIO L ¥ 1.1 mimin, BE]
a: NoH, Protorusion of knife-point
(0.17 mm or 0.43 mm) EMFEIHRERD L & 40mm, SNEHO L 20mm, N

b; A& e T & DffIfFE Distance bet-
ween knife-point and nose bar edge

FAROBHEF TS LTl T A eI LI LS TI O H

(4.5~5 mm) DB BB T 20~45° 1 b5
Fig. 5 FAA2Fler=—vCvr<=vvildb PERS S ST
BEE M D BIH $N; FA A ZHECIRTH 6 OBFITHD 5 b 11
Sketch showing cutting of test specimen
on the disc type shaving machine DRI H T L, <7 v 2 & LT, #
ot Birection : ML HSs, #iR$A ORI 22°, 27°, 32°, 37°,
N\ ,Y"'
o 41.5° 1 LT, ENOBFEIRELTELRL S A
FEEDING Bt Bt NADRER X ONESFIERE D 1D
. \GRAINﬁDrI_‘RECTIDN By Al ]
%fl?’ié gcgflgitem s?lj]:gxicgm BE CUT HED 7w 7 4 A BRIE Y Lice £® 1% Photo.4iZ
| 3% d

° N 2.57 [T—%E, fl
HOBHEAFI BIECEI LT, o 0 o ) e TIVOBES 25T eE L

B THNERRE 25~45° DAETLD. ¥ oA NoLEIEIE 24.5°, 29.5°, 34.5°, 39.5°,
TR L EB [ E T X Y BIb LD,
Grain direction of specimen is paral- 44" X7ch. WERYIFEMO L EONXOAEME L D
lel to the cut surface of specimen S i N
and across with the knife-edge line DOIE 0.43 mm, SEIHYIFE O L& 0.17mm &Y +
along which cutting passed at angle L,
of 20~45°. Wood-fiber is cross-cut

with scoring teeth HERH S ANFEREEARET 5~ Y, HE 0.4~0.6,
Fig. 6 MM o~ ks X OB % ) . .
W BKE 80~120%, KM TR L OKEL D 0 BIHIC %
Sketch showing dimensions of test 5 RS Fig. 6 13

specimen and its grain orientation
to cutting 73V v—; WEASRCEY Sy 27— 22— (i
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D 2L ANEAE I vy =25 Yy v — (SRR vy < =, A2 Y — v 40X10 mm, 2,5007. p. m.,
7.51P) HHEM L.

BV PUBIRESFE L F ORI E 25> 1 1A 2.0, 3.0, 5.05, 9.0, 11.C, 16.0mm DffixET5 7
z ok, BREOBC Y D T~V 7 L — 7ihnt, SERERRTEoME 2 o 1085 0.98,
1.90, 4.04, 5.05 mm DEFEETHs 7 -2, ORI LD T~V 7 — 755, EHIC
R OB SRR TI#HILA~C 27 28, BHTA - B2 5 2@ L1, 8o, 4l
Kb Lic 5~6kg OFEREFRERL 720

H— T OB FENIEIC ST BB A — FEE & L TRES RO L 0wk b o,
T bLRIBERE TR~V 7 2 — 7, SEERF TR~V Y L — 725 L, Thaltkel
TIEX 15 mm, JETE 0.6 0 38K — P2 AT Lic 3 ~ 4 BT o8l Lc. HF—F 1c->»To
RO MR, &K 62 DOMFHRERF 400 g, B7KK 10~12% OAFHREH % ETHICE O
FD 200 g, HEERNCIT 37.4% ICHR LI REBTRA MV, 8EcEE Lice B oS ERIrnE
OB TR A L 7%, SMEMA 11%, ERE 7L 2H S 30 kg/mm?, {31 140°C, FERRRR 15 45,

& — F ORI ; JIS A 5908 (1957) 12 L7chsun&F — F OffiyF, HIBERMRA T\, &l — K Oy
Jeig A frotc.

3—2 ERERLIUVER
L H A

B OEEE R, EET X DERAE U ThIREL L TEEHEIACKTAINDO YT 1 v 731
R TS . A VTR EZoL b a4 Ukedd, THIENIRICRI 22X Y QI b &
OR--Hc s 2 E 2 0BEFHCEK T3 . FENEIEIC ST 2 i F OIE S ofllEf4id Table 1 10R T

B O L BIHIAD /N B2 ERIFICLT, Hik O DITEIEIEOXL 23 L, EcPIEHEIR
HEHBIF L D KRTH D —HITiL, GIEIE 457 OPIFHEIINCKEWTEX 4Hmm W LK D ORE
5~10mm Thol,

Bl A OB T A U < IR 5 Kel GREAMC £ % HiE VB X ORI 5/ % HElh)
LI SR D AR 5 KA (EEN S TOERICH S /MNP AR L ThHbbh s, Hitboff
BElk, NEEH - SRS & & BIHIE 24.5~29.5° (kLT BN 44° 1R TE LW R
12 B DEO/NNIME RN & LICTIEIf 447 B bbb, FeBEENE, ABKEET
TEIAOKR B EHHE T, SVEHEIA TRV TROEEIEC S TLED b ek HEHhoK
M, MU AT 0BE A B U CARR O LR R g, BHRC X 23hES0 2 &8 harbo

Table 1.  BEHIFC ST HHFOE
Thickness of wood-flakes shaved at each cutting angle

peown a0 e e | me
Wi of ' utting angle, P oo Lo o co o
Kind of _ ‘ 24.5 29.5 i 34.5 ‘ 39.5 | 44

wood-flakes —_ .
| ) | ' |
SR OB K | ‘ ‘
(mm) | 0.1540.02 | 0.1840.03 | 0.194£0.03 ; 0.19:£0.03 | 0.2040.03
Flakes for face material | ’
m R OB M A
(mm)

0.41£0.02 * 0.474£0.03 | 0.5040.03 ' 0.50%0.05 | 0.45::0.05
Flakes for core material |

|
|
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B HHE L
Photo. 5 W AMEFIHI A O S 36 L OREDRER R~
(2) REREH
PIREFRS P Fr DR X B 8EBIGI% Photo. 6 \/RT (BHIZINI L~ L — 7B LUPA~CZF 2

Tt & & Vv T 1 0 77

W, BROBRIERESHE  «; QHIA W SR ORI RES R o BIEIE
I~V gﬁfﬁ@'ﬁklfﬁfﬁ G SN O TN Y S
A, M. EOWE 25 5 mm, DL s g 2 0IF 1~2 mm, L. .
O 5.0~7.0 mm, V... % DIFT.0~9.5 = 1 . e a
mm, V... %O 9.0~11.5mm, Vi.... ¢~ 1.5~8.5mm, V... 2O 3~5.5
F O 11~17 mm, VI.... Olg 16 mml ™" V... TOW 5~10 mm.
E A~C; 50 OMHEF R I X S5 2
C: it ot R S L ety TR

7 A

ITENVUW

A B roEx 15mm LIE
A B TtokEX s0mm Mk B[] #oBEx 15mm LT
B W) #DEX 30~50mm

c \:] Toks 30mm LT W; Weight percentage of particles

W; Weight percentage of particles classified based on their size.

classified based on their size. @; Cutting angle.
a; Cutting angle. I~V ; Groups of particles classified
I~wl, Groups of partlcles classified based on their side length. TI....
based on their side length. I.... Powder, 1I....The length 1~2mm,

Powder, II....The length 2~5.5mm,
Nr....The length 5.0~7.0mm, IV....
The length 7.0~9.5 mm, V....The

..The length 1.5~3.5mm, 1Iv....
The length 3~5.5 mm, V....The

length 9.0~11.5mm, VI....The length length 5~10 mom.

11~17 mm, VI The length more than A~C; Classes of particles classified

16 mm. based on their length in grain direc-
A~C; Classes of particles classified tion.

based on their length in grain direc-

tion,

A BB The length more than 15 mm
A m The length more than 50 mm B |:| The length less than 15 mm
B V7] The length 30~50 mm,

C [[_] The length less than 30 mm Fig. 8
% BISIAC B % ANE RIS B Fr DR
Fig. 7 Bar-graph showing particle-size distribu-
LGS =5 USRS FE E DTSRGS S tion in the mass of particles for face
Bar-graph showing particle-size distribu- material at each cutting angle

tion in the mass of particles for core
material at each cutting angle



N—FA 2N

90~

W' sk s L OBt (Fig. 72
BFETI~M7L—7) BIO
BRI (Fig. 7wl 5
VI[Z v — 7)) ZER SRR D
BRIEEESX

Total weight percentage
of particles exclusive of
powder and minor ones
(Group I~ in Fig. 7)
and excessively big ones
(Group VII in Fig. 7).

a; BJY4IE Cutting angle.

A B

s Fig. 7 &l
B 2 ;5 L2
c [

Fig. 9 &ZEMIACKTS
PIJE SR Fr DU
Bar-graph showing yield of
particles for core material
at each cutting angle

"A
%

335 440

ke B Ked
245 295 345
A )

W’ 5% (Fig. 8 icklF 51 7
A—7) B IO KR RS
(Fig. 8 iCBFBVra—7)
hROICER R ORFITEREES
®

Total weight percentage
of particles exclusive of
powder (Group T in Fig.
8) and excessively big ones
(Group V in Fig. 8).

a; g4 Cutting angle.

A B
B [

Fig. 10 #EHIfC KT % S
FRs# oI
Bar-graph showing yield of
particles for face material
at each cutting angle

. Fig. 8 g
> See Fig. 8

c A - FIZBTHe%E (1) GR
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(A) 2
(A2) R ]
3
(A3) ~
N (&)Q.p (Bz),o/s“ R
00 ~+—100 -1
300
320 om

(A) (As) (As); HIVFRERA
Specimens for bending test.
(B1) (Ba); HIBERERST Speci-
mens for delaminating test.
Fig. 11
HERUR — ¥ DRBUTIRIUTE
Cutting diagram for test
specimens from the board

DRFHRFDOIRS LUK &% Fig. 7
WWRLTD). AVBRRERFO]IR
iz X BEIA Photo. 7 Wik
EERERE I~V 7 —7%K X
VA » B 275 2D OIS X
Uk % Fig. 8 IWRL),

% 0 131 B RSP Fr TR
ik Fig. 7+8 iwid. 4MUE
FIRER LGN AR X 2R

DEENDIC . PIBHRRERE L EIEIf 44° 3\ T Photo. 6-C 75 2D X 5 Iefi/ Mo REREF 5576
%;/JZF'";;}L\O
B) KRR IR

25— LV ELNIERRFD Y LB E - FEE & L TOREYS SR - R X ORI
EWICL 0, ThbhLRNEBREERECEVTRN~VIZ A — 7, SUSAERFCE UL~V 7 L —
ZFOBERESEOFH L O THERBAFONR L L, FEEIACKT MR oK% Fig. 9
10 Wik, MRS & b BIHIAC X B INRDERII e\ 45, Photo. 6+7 DA 252D X 5 CEH
SREKBED DI\ KSR D5 E I G4 34.5° ARE AR L.

B 34.5° MBI L LR TU B HIHNEEE S s Tl fe v 25, S OFEIEIC S TR0 B At ik
B, FM O BERGCOUERIIEC 0y, 25 Yy v X X B OB IR LRI RE b AR
T TR LIRS,

) BR— F OMERYMEE O Mk

BEEIEC I DR B & LTI S huic 3 8K — ¥ 0E RS A Table 2 127737, %

DOHEZR\NT, IHIE 44° OF — FIREITHIRES L0 v 7 FEAMBO K — F X VRS, SIEIA
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Table 2. =5 4 7L« F — ¥ ORI HRERKE R
Results of strength tests on each partlcle -board
S "A —_— — - —
R — F il | ‘
Mark of the boards A B C b E
- T T o - T R ”T"A*‘[“""‘
#‘Zﬁk%ﬁ‘b%? [ ! i 5
Thickness after air dry (mm) t 15.0 | 15.0 ! 15.0 | 15.1 : 151
REFHC J51F B B 7koK | | | e
Moisture content at time of the test (%) ‘ 1.z 10.8 1 12.1 1‘ 12.8 1.4
AR Fs 1T 5 IHE ; s 3
Specific gravity at time of the test y 1 0-64 1 0.05 | 0-64 } 0-65 l 0.6
R T SRR m.v. ‘294~399 338~440, 278~380,323~392262~353
Modulus of rupture l | i
op (kglem?) a.v. | 339 | 373 315 :
‘ .
B m.v. 450~56l 498~656\ 435~559 496~604 451~551
v AR ogly (kglem?) ‘ ! i
Bending a.v. | 528 576 | 489 | 539 | 481
test ! | ' }
Y 7R E m.v. 14 .0~4. 14 1~4. 43 7~4.13.7~4.13.1~3.7
Young’s modulus | ‘ |
X 10*(kg/cm?) a.v. | 4.0 | 4.3 3.8 1 3.9 3.4
.. |
B O Mg | l s 1 9 0
Number of test pieces | \ ‘
R:&ij B #C /m m.v.’ 2.1~3. 0‘3 7~4. zl O~4.12.6~4.112.8~4. 1
REINY esistance D/A
D%ﬁfrﬁ*fa_ (kglem®) a.v. j 3.8 ‘| 3.5 l 3.2 ! 3.5
ting test W o R J ! ; ‘
Number of test pieses : 6 6 ; 6 6 1 6
m. v.; measured values a.v.; average values
Particle board ““A’’ was made from wood-flakes shaved at 24.5” of cutting angle, “B”—

Difference between D and E

29.5°- ““C’—34.5°, D—39.5°, E—44°.
Table 3.  Table 2 T\ THIE SN FE — F Olile OB OHF MO R
Inspection for difference between the strength values of each board measured in Table 2
T mERRozE |
Markes of strength test’uw‘ B 43/7 o F -
— t BB || A
t- iz t-Test t p | Signifi- | t | p Signifi-
= | _cancy V. __.___f¢tancy
e | | ! ! ‘
A X ED# | | -
Difference between A and E 12 15 0.02~0.05 S | S 2\ 0.001 LI S
B & E 0fS 4210001 LIF S 6.4 0.000 BF S
Difference between B and E =<' 7+ | } |
C L EnD#: ‘ - l . i - -
Difference between C and E \O 42 0.6~0.7 | N-S 3 2- 8\ 0.01~0.02 E S
D & E D ‘0.18‘ 0.001~0.01 J 3. 6| 0.001~0. Ol S

‘ S

S %@ﬁﬁ[i’b Zblb;h% Slgmﬁcant difference.
N« S; BoAEM» D by Non significant difference.

24.5° OF — FIREBEES A MO F — F X DK,

:I':-?-R'J-o
Table 2 (34K — FOREMF L LTiL 2,

Teds,
44° OF — ¥ OEIF RIS LY o SRR o FE — FOFRE

3 DR R & T okl
BoptIFr O X1k Table 1 @ X 5 icHIHIA 24.5° O DAMb L D ETFH < ST 4R 5 4,

fe L3l VEILE DR — F OBEK AT 2T,
L M E I B e <, BIEIAS 24.5° B XU 44° KRWTETOKTARDL LS,

ﬂlﬂ&‘éﬁﬁem»k hoEb>&xET5. HEIE
L DEOF T O M ER G4 Table 3

REE T
LI FOEIEIE 29.5~39.5° OFIHTIIA—F
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4. » & b &

R T ZE— FOEETRIC KT D EESAM OB b &ML 2, 3 OFEHRERAR, KOMKELY

1) v=—v€v 7=y vOfNIKMHHHES S LFEFICE D AT & &, HIFOEICITEKMIC X 2 H#
U, EbREZEOGEIC KT B KRBT L TRET 5725 AL THHIAL L ¥R I D ORE
DVERETS ) L E I D NS IRV RR L TR T Do SORDEFNZ 7Yy v 7SR L E, Hi
HOBA TR EHE N B B S N A RIBO DI R 2 BB R D 25, BEOBIMICIIMMEY
B D IR S MBS e B . & {0 45° DI ESIZR L THI DA & 1Y, Bl ORER o7k
AR LA EBONIR ), RIBGARBINIRERARDO L O Lg%,

) 7 h= VM EEINIE 24.5~44° THIHIL IR, 75 Yy v 7 X W BL DR OIRG T
WCHAE A BIERI S, MBS IR IS BN BB X e AR D DT\ SRR O R LI - SN E RS
B B ICHIIE 34.5° TR L UREBEATRL, -8l 44° kU B BRSO R i B
LETT %,

ZEIE X DISS RO R R B & LT SR 38R — 1 (JREE 0.64) ORIENMEEE, B
£ 29.5~39.5° ISR\ TILER LT HALTENIME 24.5° B L0 44 ICK W THEFOETARDLN D,

Studies on Particle-Board (1)
On cutting of wood-flakes with a shaving machine

Minoru Mor1

(Réumé)

Certain machining factors in operating a shaving machine will exert an effect upon
the property of wood-flakes shaved, and then upon the shape and size of wood-particles
from the flakes; furthermore, the effect seems to extend to the quality of the derived
particle-board.

This report concerns such effect of the machining factors; for instance, cutting
direction of knife to wood-grain and cutting angle.

I Effect of cutting direction of knife to wood-grain

The stages of experiment described below were performed.

(1) Test specimen from wet SHINA (Tilia japonica) was disposed on the disc type
shaving machine as illustrated in Fig. 1. Cutting was done at various angles of 6. 6 was
the angle between direction of wood-grain and knife-edge line along which cutting passed
(Fig. 2). Flakes shaved were 0.51 mm in thickness and 50 mm both in length and width.

(2) Flakes shaved at each 8 were put into a wing biter and crushed into particles
under the same condition respectively.

(3) The mass of particles produced in the crusher contained various size of particles.
These particles were classified based on their size with a sifter and hand work.

(4) Weight percentage of each size of particles classified to total weight of the
mass was measured, and then particle-size distribution in the mass was estimated.

Results obtained were as follows:

(1) There are two lines of defects caused by cutting action on the surface of wood-
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flakes. The one appears along figured grain (raised grain, cracking in spring wood)
and the other occurs parallel to knife-edge line along which cutting passed (knife check,
wavy projection and depression of surface).

These defects are across each other on the flakes at some angle of 6, but they lie
one upon the other on figured grain on the flakes at 6=0 (Photo. 1).

(2) Wood-flakes are liable to be torn or broken along these cutting defects by
crushing action, that is, the flakes at 6= are separated distinctly along the figured
grain and the flakes at some angle of @ are not only torn roughly along the figured grain
but also broken across the grain. So, longer and regular shapes of wood-particles as
shown in Photo. 2-A are gained from the flakes at a smaller angle of 6, but shorter and
irregular shapes of wood-particles as shown in Photo. 3-B - C are gained from the flakes
at a larger angle of 6.

(3) The particle-size distribution in the mass at each ¢ differs evidently with 6 as
illustrated in Fig. 3. Containing rate of the particles which are not broken in length
decreases as 0 becomes larger, and it drops to zero at more than 45° of 6.

(4) Yield rate of particles exclusive of powder and excessively big ones which are
unsuitable for particle-board, is lower as 6 is larger (Fig. 4).

IT Effect of cutting angle

The following stages of experiment were then performed.

(1) Two sorts of wood-flakes were shaved at various cutting angles (24.5~44")
from wet AKAMATSU (Pinus densiflova) with the disc-type shaving machine (Fig. 5).
The flakes for core material were about 0.5 mm in thickness and 40 mm in length, and
the flakes for face material were about 0.2 mm in thickness and 20 mm in length. Size
of the test specimen and its grain orientation to cutting are illustrated in Fig. 6.

(2) Core-flakes were put into a wing biter, face-flakes were put into a hummer mill,
and they were crushed into core- or face-particles.

(3) The masses of particles produced in the crusher were classified based on their
size with a sifter and hand work. And then particle-size distribution in the mass at
each cutting angle was estimated.

(4) 3-ply particle-boards were made from core- and face-particles at each cutting
angle under the same condition respectively. And some strength tests of the boards
were carried out.

Results obtained were as follows:

(1) Chief defects appearing on cut surface of wood-flakes are knife-check and
raised-grain. Knife-check is deep on core-flakes but invisible on face-flakes. Raised-grain
appears on the flakes at 34.5~44" of cutting-angle but less on the flakes at 24.5~29.5°
of cutting angle (Photo. 5)

(2) Results of classification of core- and face-particles gained from wood-flakes
shaved at 35° and 45° of cutting angle are shown in Photo. 6 & 7, and results of
classifiction at the other cutting angle are similar to those in Photo. 6 & 7.

(3) Particle-size distribution in the mass of core- and face-particles at each cutting
angle is illustrated in Fig. 7 & 8. The mass of core-particles at 44° of cutting angle
contains minor particles as shown in Photo. 6-1 «I[-1ll more than the other mass.

(4) Yield rate of particles at each cutting angle exclusive of powder, minor and
excessively big ones which are unsuitable for particle-board shows a little higher value
at 34.5° of cutting angle than at the other cutting angle (Fig. 9 & 10).

(5) Each particle-board made from wood-flakes shaved at 34.5~39.5° of cutting
angle have no significant difference in strength property as shown in Table 2 & 3.
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Angle btween grain direction of wood and knife-edge line along
which cutting passed.
Photo. 1 BIFrzd bbb AT O K
Defects appeared on the cut surface of wood-flakes
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Marks of group and class of particles classified based on their side length
and their length in grain direction.
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These particles are gained from wood-flakes shaved at 6 =—5~5°,
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An example of classification of particles based on their size
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Marks of group and class of particles classified based on their side length and
their length in grain direction.
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These particles are gained from wood-flakes shaved at 8=80~90"
Photo. 3 $ER:E-OIRIC X 2D 14

An example of classification of particles based on their size.
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A; SEJ§7cT  Smooth surface.

B; #E D E &\ Slight raised grain.

C; %\ HiE Wy Deep raised grain.
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Deep raised grain and deep projection and
depression along to knife travel.

p=37°  pB=41.5° Photo. 5 AMAFINIENC 3 Bioh 5 KA DRRE
B; N Knife angle. Defferent degrees of cutting defects on
Photo. 4 HF:0 7w 7 11 wood-flakes for face material

Profile of knife point
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Marks of group and class of particles classified based on their side length and
their length in grain direction.
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These particles are gained from wood-flakes for core material shaved
at 35" of cutting angle.

Photo. 6  PREHIERH ORI X 285BI 141

An example of classification of particles for core material based on their size
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Marks of group and class of particles classified based on their side length and
their length in grain direction.
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These particles are gained from wood-flakes for face material shaved
at 45° of cutting angle.

Photo. 7 SR ORI X 2 8B 1)

An example of classification of particles for face material based on their size



