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L # Bl

BIERY T, NPRERIC V2 D3 THH U NI E AT 2 0RO E (L%, FI_R~v)
B, 2k, HEEISCHESO TRE LD, COBE/ — X N—REMSER0IRETYN 2T -
TWb, BHTIE, / —ANN—ZfERI SR AYICERT 28005028 b4E, NOEEF R, K
SEF R KO HEREIC DT 7o R~V EBES T TR L, S 5RABIANRNVEDTIROAY
(EHA) EFEREITHER Tmm QR EDT e 2 BEONEVIRO Y E BN TMNIO n—42 Y —
V—ZATHES 1mm OBEFEEIATIY, HEOEEREL LCHREDS & S DB ETTE - 1,

FIERTE, HEVEIEE LT, kA F, Ly FASVF, RUA4 M5 VYFO3HFEE LD Bk,
ABTE A/ FLEFICOOTEREITE T3, 2OHERE, vy FAFVF, RT4 bAFVF2
BEIC OV TS ERICr — 2 ) — UV — A THEREIATTE, HEDERES 2 VRIS & D&%
B BIDDERRETTE - feds, TOBENRERCHMDITRIPEEIEL, £ONEDORIFICED HIR
@Edé%ébi‘%@{bé’%{kﬁlﬁl%ﬁi} SNIIDTH b0 CONRDOXRT OREZFENNCHEYICERT S0
BED L CARET, Z20OBRHFHIEARIKYT D, KETE—IBRL 2 NEIERONYTEBLIEIZ1TE -
TR DHSE D] **ﬁ%y‘l@ioctcv N E s BIRHES 65 X 0BLE, WENNEOR YT DREREDT
ROFRA / FITOOTHE Ui,

2. £ B F &E

2.1 YIHBERICh XIFTHoRBREOFE

2. 1.1 LIHHEBLORE B L OIEI Gt

LIS OME W ARICR U HIEE B UFIETIT R - 720 D% D, UHIRHCIMICIENT 5 IR
AU & SEATRIMICE AT 5300 Ry OKSEJF4y 1 parallel component of cutting resistance),
BIXUO T NIcERT B0 0 Ry (EEFA4SH normal component of cutting resistance) @ 2 Jj[A45
NEHTTHETE 20— Fev (2545 ERWTERO 2 FASHEREL, <hpdKE, BE
FHas D4 ) (resultant of cutting resistance) R (= \/sz-l-an) FUOEHDOIERITN (=Ru/Rp)
Rz, LT, FHNOERAAMICESE, AL Fig. 1 WRT LI IKE -1, 0B, o~ F2VT
Bl U7oksE, BEHAHASIE, frErva s s 7icinigs ¢, WHE 100 mm O e 50 mm i
Y 2 EHOERBEETHL, WHIIE Lem H720 ofF (kglem) ELTHODH L1,

Y& /) — 2= DEBRE Fig. 1ITRL TV A0, HITEEFAEE (V, vertical opening of nose-
bar) BXUI/KEH BN (H, horizontal opening of nose-bar) ZHJAAEXICH LT Table 1
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TEolck ot Bk, UAAES 1.0mm O nose bar
B> ) DI R IC DO TR — D& EH
W L7cdBamsd 50 / — A= @ BIRIC 20T
i, iV SNTO AR O LA, &

T NNV EDUF P2 IR D 23~ (restraint-bar)

B BWVEFHEIRD /¥~ (roller-bar) 2 H D, . Rn
material
CIHIESL S 2 W IR IC 5 x—DOFIRD Rp
BB OVTINETHEDOFEP-O HE
(=)
NA A AN uw" ) 21N Q e A ikt 2
TWAED, AEIOFERICBWNTIE N—EEE 75 Fig. 1 TM& / — 2 OIS
W B, B ICAN VD IS OSIEIC D Relation of knife and nose-bar.
NTNDEEDICFWEIRED N—& Uio H#iZ 3 d : depth of cut, V : vertical opening of nose-
bar, H : horizontal opening of nose-bar, Ry :

MREL, 754 Y4 ~—THDMBE 20° 12735 normal component of cutting resistance, Rp :

. parallel component of cutting resistance, R :
SO W Uik, Table 2 ([ oRgIBRICH E=TF resultant of Ry and Rp.

f Bf Uic, € 2R L7 No. 1, No. 2, No. 3
OHBMFENENNEEICE T A No. 1, No. 3, No. 6 oL E—NEHEIRT, No. 1 ONHD HEH
RN NN VZEDT TN DHWY ZHADRIET, 774 v A —CHEI%RNYT < Wil, BEico»
THERDIPZ D ZRET ZREIFE DFICIDIHE L T 5. RIS~ E D0 5 THEIEEICHE
LT, "NUVOERZYEELEE, NIEMIE 25° —EIit 5 &5 0B 7o0s No. 2 o H#0E 44 407
DEEEL U TS, Linl, AMTRE—FIGICE T 20HHEILS 2 0 I3ED O S icB K133 N DR
DOEBARN T DICE E, NEFARMBELL 2 NI DO T ORI > T2 LR oL
DEFEFRELBEICRITS I, 58, Wd S5 IDREKEICDOTIE 2.2.21CRT,
ZDEOEMERAHIRDIBOTH 5
oA A X :1.0mm, 2.0 mm

Table 1. N 1 [0 B o %
Conditions of knife-bar opening
Depth of cut Vertical opening Horizontal opening
(mm) (mm) (mm)
1.0 0.95, 0.90, 0.85, 0.75, 0.70 0, 0.2, 0.4, 0,6, 0.8, 1.0
2.0 1,90, 1,80, 1.70 0, 0.2, 0.4, 0.6, 0.8, 1.0

Table 2. X & JE K
Profiles of knife edge

Knife No. Microbevel width “ Knife angle Sharpness angle
(mm) @ e
1 0 19°507 (19°40'~19°50") 19°507 (19°40’~19°50")
2 0.63 (0.€60~0.64) 19°407 (19°00/~20°40") 25°407 (25°20/~26°10")
3 1.21 (1.15~1.26) 19°407 (19°00/~~20°20") 25°00" (25°00’~25°10")
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1) il 40 21°
BEiH %D R : 200 mm/min

1%, Fig. 2 WEBEROEHEZRLT
WABR, AL ) — A= 3N EES NIk
175 5T B,

2.1.2 HEETE S JORBK

BB 12 A A+ 0 Bk (A%LE
0.43) T, BB TEEE 10em CEET)
%10 cm (EE7 ) X 1.0 cm GiE R &

Eiilirizmeftalgipp%rat!us. Urzo GINIF MSMEF ICES, FHickt
UCshme L, WMiEERBE S Ui,
FIEIE 1.0 cm, 1EQUHICBE T 2WHER 10cm T, FE—I¥I&HET 5 ~ 7 Bk L TNl Lic,
2.2 FERIRIC L 5 NEOEED L UENEDH 5> S DR
2.2.1 404
BARETEN B A YIEIIE 45 cm QN ON= Y L~ XTI - 720 VIBIEBREROBDTH 5,
BAOREDES £ 1.02 mm
J = ZN—0fKD (WROEIFAKD) t MEDOXRDEIICHLTE%
J = ZN—0B LA - AYEEICKH LT 85°
mow Ac21°
Z ¥ v FvalEE © 30 rpm

Y (EE 40mm) B 2HAEL, WINbd S 54 VL —THYM 20° I Licik, 1ENER
NAWEDFILN BEHI, Mo 1 BEFE RSk D NRE (VYRR I HEA 25°, ~~UVIE 1.0
mm 5 KDTEL, JHEREEHET 200 fSICiER L e BN BIC R T RIS OEER Uice A
EE JIS OEEEH 6 TICIZIZMAE T 26 0T, BEAREE 1,230°C, BEE LR 530~550°C, @ v 7 v«
VRS 63~64 TH %, WIH L2 BIRE X3, BN TN LcBAK 900 m, ~~uvg-o i YT HlHE)
UBAK 1,400m T, WIndhiRnEonss, ThRNEORTICEsEEbNs @b 5 I DB
Hil-> T& kT, FEBEOMRUNIRICE EDEHEBEIh -7,

2.2.2 HNEOEHERICHRED S OWE

BEHC & BN BT 900m, ~N~vEDT AP X 2EHNCBO T 7 1, 400 m DE4RAE
PIE U7zAs, BEXNICX 205 0BAHRKEEDS 10, 110, 315, 630, 900m, -~~~V AD el K
ZEIHIOBEA 10, 310, 655, 1,000, 1,370 m DEHCHEOEERE S L UHMIREOH 5 X 2ME Uiz,

T OREFEE, B34 45cm OFHO il 20 cm OB THAREIE TS - 7205, £ OWHI%
1 - 1A DH B Fig. 3 IWRT 4 HIKDONTY v FAAVTHEA LD, TTHEREHT 100 51K
UTHIE Uico HEDEREE L LT, BREULAENERSOERE R4 A2V TRIEL, £N5OHE%E
LU

Ed o SHEROHBERRNL 5 51 2B OFERSAED 5K 5 cm ORLEIC DWW THINI S AL/ B 5,
3cm (HEHEHT) X5 cm GERDTID OJTED S 0% FBO&BBIINIEIC 75 - AT 30 &b,
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Fig. 3 NYEFER OWENE
Measurement positions of wear -~ ‘2 1 s

amount of knife edge. F"‘ﬁ 5 T
A, B, C, D : measurement position. /

(mm)

DFi (tight side) & LU #Hl (loose side) IC DN TS B & IFHICE DD o X A5 Lico WE
FENSEEOMAET L h & U, Mgt OB 3~6p Th 2, THH O IDRRIT, FHEEKX
¥ 5= Humax (peak to valley average height) 5 XU i EH & & & Hera (center line average)
TIit -tco COWE, NERRB L NOMBICE 1S 58 OE(ED D100 DERICBN TR
Huax BEC Hera AR Uiig O @A i U3, BRI & BRI S S S OBRZ Matd 5700
DEMICHB O TR Heea 220% kb7, 104, Hmax & Hera BT, INTCHE OB TER SR I 7S
STOBEE, ZOWTEIBIRTE E 2—E 0BG &0, BN O X 5 i E i sk e g
LATME OB~ OBBRIEA SN0, PHERS b S B XL HETFES S RKRDOLHICLT
Kdto, SEREARS & Hvax 13, BEER 10mm ok 0T Fig. 4-a KRT X D ICHS 6 S DR THE
bEWOILP S 6 (g, mg, oo , o) oo, BOENGH S 5 G, ng e , 15 &
CBRDOVHEDHERTRRLTNS, DD, F
EERH 5E (Hmax) BKOEH IS
Hyax= {(my-+mg+ oo +ms)

= (utngt-eoo +ns)} /5

p————m2
bns-
by e

e R /. £
Hyax : 4950k 5 & (peak to valley ‘ [ T :
- | =
average height) : ! - I
My, e , Myt H\jT Hlﬁh% Iz BT 3 lLI@hJ a) roughness of peak to valley average height

& (height of peak in profile curve)

ny, e, g ITIHARIC 51 5 B0 5

(height of valley in profile curve) Xy -

Bl EE LT 0.2 mm/sec., BlEMERT 500 {5 T8 v \/ \j \/
L R AN )

HUDEREY S & S04, Fig. 4b 0kHic
FIEORME v—x L, r—x §1 L0 _FOWH
Fig. 4 BEE» 53 ORE
HERAS a—x it L PHO TR &, a—x i KO FOW g 4 BUE Wz
Measurement of veneer surface
HghfR A5 x—ax B & PR EE D HHMEZ N4 roughness.

b) roughness of center line average
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&, CNAARETRTC LICEDRDBN B,
Hcm~—§ IF () dx

Hera @ hESEY S 5 &% (roughness of center line average)
[ Bl5EE (length measured)
5%, AIEEER 2mm/sec. T, HMEEEHS S EDERA —F—DpOHEBETELXDTIE ST S
2.2.3 fEE R A
HEMELUTRESN 2m, EERN 0cm OF4 / FHEASEELHEL, &FEAE 20cm K EWY Lic
HBb o U BBRWENIC B Lco ROV 10cm TH 2, KERO WE (&%) 245&, BA1
0.44 (0.43~0.45), JAK2 0.43 (0.42~0.46), A3 0.43 (0.41~0.44) TREAHCEE LA L
ZRABONITON, WdH o SHEMOHEBRBRFBZFICERL DFEANE (botssh) »oK5 cm @
PLEICHCTUE SN BRE Ulco 728, BTENICH 2 DEIIIRG &, Tx 30 NERROR T %
ERUDBONEIFEE LR,

3. ERERBLUEE

3.1 YRR & HoEmOREE
3.1.1 UIHHEDLOKNE, |EFMS &N OMBORE G

BENC AW EDFIZOHY BN ZA, HHE 21°, WASES 1.0mm BXT 2.0mm D%
T, HKEHR RIS 5 & O 5 ke A 2800 & & CTRMIEIA 775 - folsic, e A9 2400
B OKF-H 535, BEF RS IOEERD o FEBRERE Fig. 5, 6 ICRT . MIRLAZ T vy b
&, H—OWHIZET 5 ~7RIOWEIZTY, ENSOEEFE LI DTH %,

NOmEHAMREE 3 B icE s+, KEAREREE 0~1.0 mm OHHT 6 ~ 7 BEICEL ISk
FREDPHINE 1 cm &7 D OUWEHEIL OKFEF A HIRIAAEIIC L D PPRIE ZHAMEZRT, 2F D,
PIABES % 1.0 mm I UTUHI L84, NORE S FREREAS 0.90 mm T/KFEHMEREEZELS &
THUHERIL O REF ST K& L3S SN TRAVMIES 720 4~5kg OEE KL TV S,
HIOEEF REREZ 0.75 mm & 5013 0.70 mm & e LT UEIT 2 & KEH FIRERRLS 0. 4~1.0 mm
OB TIIKEH A 12EEOEARLTOED, HIUKFEHAMELS 0.4 mm DIFTHR LS
VU723 » THIHHEDL D AKSEF R B EIC BN 2 BHAERL, COBANIREFHHFEA 0.75
mm % 5 0.70 mm T &/KFEF 537 DEICIZRE ST 51T,

WAL BEE % 2.0 mm, HIOBEFAMFEZ 1.90 mm SYDAAEIICHT 23— DBV DEAVES
ZiclL, YAAEE 1.0 mm THOEEFHHEA 0.90 mm I LTUH Lkl Db N— DR OFES
WENS S ULTHIEI L TH A EES A 2.0 mm DB 4 Fig. 6 1C779 & 5 I EIETR O/KEHF 53713
HEKEHEBEZE S LT e >N TN 2EANED 6N b, 38, UIAHEI A 1L.0mm &H 3\
2.0 mm ZBIFRIS <, N EUKRSES AR AS IO ST IR VOREHAMEE K& B80T
TIEIS 213 EUHHEH O KSEH 53 7302 EmNEE R L TO B8, 58 ON KPS R OB &
LRI BINEAREETAMBICE DETRILD, NIUKERREBI/NE {1525 & REFHMBIC X S
DADEZRZEAEH SN D EIABER 2.0 mm OEA), HICEEFAMBAEDIE EXE
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0 T T T T
—~ “Z -
o
~ 0 < T T , =
: |
\U
o o
-2 ] ~
1
& 4
[
6 ~
£ ] g
Y n
2o : Z
~ |
ox a
~ o2 [
0 ! l ! L oL I ! ! !
0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
H (mm ) H (mm )
Fig.'b BIHHEITOKE (Ry), TE (Ra) Fig. 6 WIEHEHL DK (Ry), TH (Ry)
FrsrH &N MHEORE Fiasrd1 &N DR OB
Relations of parallel (Rp), normal Relations of parallel (Rp), normal
(R,) component of cutting re- (Rp) component of cutting re-
sistance and nose-bar opening. sistance and nose-bar opening.
cut with No. 1 knife, depth of cut 1.0 mm, cut with No. 1 knife, depth of cut 2.0 mm,
H : horizontal opening of nose-bar, vertical H : horizontal opening of nose-bar, vertical
opening of nose-bar, @ : 0.90 mm, A :0.75 opening of nose-bar, @ : 1.90mm, A :1.80
mm, O : 0.70 mm. mm, O : 1.70 mm.

FGHIEL 725 WAALES 1.0mm OEE),
BT HEHT D A4 0 ekt 3 2 N AR OEEAE A 5 &, SRA e & U TS O/KEN |5
N EHOMIBOBRIC A Sz &R UBRDS, WSROI E T 43 & N TUKES 2 W0 I B 7
REDENCE A LN B, UINHEPLOBE G OEE, £DIEMTRICE 5E « A% Fig. 1 ICRT &
DML 5 TN BT DHYRENC R RV ZE DT NP ZE D, ) — AN —ZEHXE TN T 5 L EETT
BN OMEHE, >F DN RMWICH YRR L0 2 F I HDEH LT %, YINHEH O TRE S
frdiid, AAGEE L0mm Kk &, NIEEHFANEE 0.90 mm & LT Ui B34 N DK
FAfREZ LS TS RIZ—EEER LT 5, NUOEEFMMEA 0.75 mm & %10 (E 0.70 mm
19 B EHLUKCERR A < 78 2102 TUHEHL O B R A48 0 B UCGRICE T (RMNCEm) 3 2 @i
ERT o WIAARE A 2.0 mm 4 UTUIHI Uc I, N IOEE A E RS 1. 90~1.70 mm DZEHC
BT HHES O EELF 143 13 A CURSEFAREA R C LT 2 ick D i b RE BT 28
AIRT o
W AR ) — X N—DIPROFEE U SN ERDIEHT, < VAKHEMAEAWAS RS 1.0 mm
IR L, NLUKE, TBEY IR A 20 S S B0 IBNC /e F 4 2 B O k3, Tl 1 43 Dl
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ERTIE T 5D, COEANDIEE S MER% 1.00 mm, 0.95mm, 0.90 mm @ 3 B Z{LE+
TWBD, WINDEET & WHHEFDKEI M4 DN UKEF AR A B s> T#EnL, 2
FEEFAAS DT TR 8 ETT 2H%E RLTED, 4EF8 - cERT UALESE 1.0

Table 3. F IR ZZEAL S 7B QI YHES OKSE, |E D
(No. 1 34 7 THHED

Parallel and normal components of cutting resistance related to
nose-bar openings (cut with No. 1 knife)

Horizontal Depth of cut 1.0mm Depth of cut 2.0mm
opening of |y 4 96 mm|V=0.75 mm|V=0.70 mm|V=1.90 mm|V'=1.80 mm|V=1.70 mm
(mm) Ry | Ro | Ry | Ra | Ry | Ru | Ry | Ry | Ry ‘ Ry | Ry | Ru
1.0 F 4.3 —3.1] 3.8 —2.4 3.0 1.2 6.8 —4.6 5.6 —3.1 47 -28
0 % 4.7 =3.20 5.6 —a1! 6.2 —4.7 8.7 —as{ &6)»&6’ 94‘—13

V . vertical opening of nose-bar.
Ry ¢ parallel component of cutting resistance (kg/cm).
Ry : normal component of cutting resistance (kg/cm).

4 ]
~ 2 [
§
N
_’?‘C 0 L ! /ax\‘?\
3 ! ! e
g :
E @ -2
= 7
g l
-4
0 i
10 |
; C
£ 8 <
o =
N )
g Gt \A “——_—A———o————" -
[=%
~
=3
=4
4
oL ! ! ! 01: ! ! L 1
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8 1.0
H (mm ) H (mm)
Fig. 7 WY OKE (Ry), EE (Ry) Fig. 8 IHHEIL DK (Rp), FEH (Rn)
F 477 & N IR O B R Ji 114373 & RS O B R
Relations of parallel (Rp), normal Relations of parallel (R,), normal
(Ryp) component of cutting re- (Rp) component of cutting re-
sistance and nose-bar opening. sistance and nose-bar opening.
cut with No. 2 knife, depth of cut 1.0 mm, cut with No. 2 knife, depth of cut 2.0 mm,
H : horizontal opening of nose-bar, vertical H : horizontal opening of nose-bar, vertical
opening of nose-bar, @ :0.95mm. A :0.90 opening of nose-bar, @ : 1.90mm, A :1.80

mm, O :0.85mm. mm, O : 1.70 mm.
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mm, X EEE SRR A 0,90 mm 12 U CUIHI L7z D FEU &5 TS - TV 5

J o= RSB S U U i B D ST L D A 40 )1 Ry d KR 14070 Ry 13, B
WR U Te & D WL & ¢ EEBBRERL, kA / F&2NPYkIgic S~ ovED3 180 AR, I
1 21° YN Lo BB i3, Rp=2.50£+0.83, Rp=—2.79¢ DEENBLNT S, ZNODOBENS, B
BIEEDs Imm &£ 2 mm QRO UHIES 720 O UIHRELD KT 140 Ry 3 KT EIE A5
X2

TRy sk % &, WEIZEA 1 mm DA, Rp=3.3 (kg/cm), Ry,=—2.8 (kg/cm), HFEE
mm O Bp=5.8 (kgjem), R,=-—5.6 (kg/em) 118 %, BB S & UIAAES OINCIEETD L&
DB ORETSILBITIZ R S 800, BB X EOENE S Bcdic / —XN—ZF&H, AAHRSE ]
mm B X 2 mm < LT L 22O UIIHRIL OACE (Rp), TEEL (Ra) J5 45 1D M LUK REEE 53
O0mm BLU 1.0 mm ICEBI2HEs Fig. 5, 6 ok s & Table 3 1089 L9101 5, NLEUKES
FlHEs A 0 mm iz Uciidy, UWAAEE, NIOSmEIAMEICEGEC, 7 — X3 — ZEilEs 3]
1 L 2o B i i U T Wit K 53 338 U, I N (ANiciER) LTing

ULy MHLDREFINEA 1.0 mm 2 LT LaBa T,  NITER iREEK S LTUs 4 &

LROMRIEHICII D, = XN A S RSO BRI i L CUINHEDL D ACEF AR 13K <, TR
10 8 ]
O.
o/ \o
~ 8r \ ~ T — —
é —\\ Lo YUU— ° £
N e S| NG
I~ e o
2 bk Y
& 4f g 2
oL ! I |
12;
~ 10 -
£ £
N o
' o'
4 8 e =
z I \T Z
o o,
[ 6 |- o1
O’l/‘ [ It | L
0 0.2 0.4 0.6 0.8 1.6
H (mm ) H (mm)
Fig. 9 WIHHSBLOKTY: (Rp), ikl (Ra) Fig. 10 LIHHEETOKSE (Rp), Rl (Ra)
Hagy g1 &N TR O BBtk Jitay gy & NS o PR
Relations of parallel (R,), normal Relations of parallel (R,), normal
(Ry) component of cutting re- (R,) component of cutting re-
sistance and nose-bar opening. sistance and nose-bar opening.
cut with No. 3 knife, depth of cut 1.0 mm, cut with No. 3 knife, depth of cut 2.0 mm,
H : horizontal opening of nose-bar, vertical H : horizontal opening of nose-bar, vertical
opening of nose-bar, @ : 0.95mm, O :0.85 opening of nose-bar, @ : 1.00 mm, /\ : 1.80

mm. mm, O 1.70 mm.
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Hpikiiic Table 1 4
Z21°% UhABEE %

TEIH L7z BRC N AE RIS 2 SO0 HE D KT,
W3 No. 3 DN TYLAAZEX A 1.0 mm 1 L TH)E) LD EHESL O KEH 4 &
, BNTUIHI Lo MiBEOBFRECPRELY, FIHEE FEHEREE 0.95 mm

No. 2 5

s

55 306

L.O0mm HXT 2.0 mm i L, HNOKEHEERES X0
$71DZE% Fig. 7~10 1IKRT

MK RS O BE £R13

b5

FECEMLTVS

mim

ez
0.95~0.85 mm DR TH L1k

AN
ez M=)

Wi 0.90 mm EpEDIEL &
PN 2 BRSO DL, 188, FIKES IR
o VIHHEIR OEE N 1D HDEA,
A B KBRS - 7o N D 4 o i
CEHTIMIRAE 375 & ZBEARSIEL B 208D o0 5,
A M 0.95 mm 1 L TEIHI L 7 D W EltGL

%, No. 2 DY TUAARES %A 1.0 mm,

DOFEEF LI, NIOTEIG MR
H, No.1 5
to 5 E b UIBIHEL DK,
TRIFECEREZRLTY
TYIHIY 5 &N OFEE G MEREE

IT78 %0

No. 2 8L U No. 3 O X% it

118 - 7o, NYIClERS %

5,

No. 2 & %

E M5

CART LD IBRD R~ vAEDF 2 (Knife No. 2, No. 3) 2R,
S RE T MR A 4

YIEl A
Zihs+

- TBAT S IKEH 43N TRSE R AR A 37 51020 TR

0~0. 4 mm DO IC B TKEF D HEAR

K X~V DT TN
lL@ﬂé ’E/J\ LT3

B3,

Lo YLABBEE % 1.0
KO 7 [ R A3

1

0.85 mm I LT LR &R LEBEDPPHWEEZRLTE
Wiz No. 3 ONYTYIH LIcBEE BT - T0d, TAAES A 2.0 mm I LTUHIL
FE AT & N LIER OB IT No. 1 OXYT YN Lz Ba & Ammics
Wi No. 3 DD X 5 ICRTEIC R <% D1 72 M4 B
5 & 5 THHIT 213 SUEHROFTE H A A IIME < 78 2 B EEE

Y, ) AN~ RTICER 1mm B XU 2 mm OHARYIENE

YIHIE 1 em &7 OEIBUEHL DK Ry (kglem), HE R, (kg/cm) K

SAETHRICR U R» ok 5 &, No. 20NYTUMN LcHAERES 1mm T Rp=8.1, Rp=
6.6, HAFEX 2mm T Rp=10.1, R,=1.7, No.3 © N¥TWH L7z BABKEES 1 mm T Rp=
12.1, Rpy=16.7, BEEX 2mm T Rp=14.5, Rpy=12.6 1T %, WIAAZEZ% 1.0mm BXT 2.0
mm CHGE L, NOMBAEZELS B0 YHHEROKE, BEAMSSHIE L THOKEFMERED O
Table 4. NOMKREZZE(L S & 2RO U RS O/KFE, EEF R
(No. 2 BXU No. 3 +4 7 THHD
Parallel and normal components of cutting resistance in connection
with nose- bar openings (cut w1th No 2 and No. 3 knife)
. Horizontal Depth of cut 1.0mm Depth of cut 2.0 mm
K;};fe opeming of |y, o5 mm|V=0.90 mm| V=0, 85 mm| V'—1.90 mm|V—1.80 mm|V—1.70 mm
1 | B |
(mm) 2| R, | R, | Ri | Ry | Ra | Ry | Ry | Ry | Ra | By | Ra
2 0.8 6.8§ 5.4 6.2 3.8 5.3 5.01 10,5 0.3 9.3 2. 4v 9.1 3.2
| 8.3’ 2.9 7.9 2.7 8.8 2,4 12,2 —2.8 13.6] —2,0] 12,6/ —2.3
L i _ _
3 0.8 7.8 6.9 6.2 7.7 96 2.4 9. 6 5.8 9.2 8.0
10.0 5.7 11.8 4.4/ 11,8 —1.1] 12.0 2.2 12,6 1.6

V' : vertical opening of nose-bar.

Ry : parallel component of cutting resistance (kg/cm).
Ry, : normal component of cutting resistance (kg/cm).
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mm BLEC 0.8 mm ORDEE Fig. 7~10 » 53K 5 & Table 4 [WRT EHIC L 4. WICH iR~z
FOWEME S SUDAA B E & DBICITHE T OHERS VRSB T O LEICIZIS S 15008, / — X x—
ZEMI L2 EICE D BEXTOMPEABIeDIC, J— X5~ P EECZEE 1mm BLD 2
mm OEMGIHE 178 - SO UINHRBL DK, BRI & ) — X o8— B SE ULALZES 1.0
mm B RT 2.0 mm i UTUHI L7akED Laih & na i L Th B kifiic S ~<va 5 5058
THIN Lo B &, AR Uiz &S I H KSR IR A 0 mm 129 2 & WIBHIEHL D K P 11450 12 1A
BRE, HLBLTAMEIC B/ — X8 — R &2 Il Ll D Bind 2 gns sk
W, BENCASSVEDH R NYTUN T 52 LKk D No. 2 ONMTIHIZIEZRYS WAALZES 1 mm O
Bt ) — AN EHEE A LIC R D PVBNMEETRT SO0 BIALKES 2mm DHE4), No.
SONYTUN L/ — XN — 2l S 422 LI X O KEF A NIEL S obN T 5, F 72,

VMBS ORI D I D0 T A B &, ARINREHRE LT/ —A—5 S 3 CHDEITE
MU, #IC No. 3 ONMAEROTUH LB G2 DR TOEABAES L H5DNTO S, HKEic ~~ L%
DUHIHNYT /= XA ST Lichs,  SINHEEL O TEF 1458428 No. 2 12 ik LT No. 3
DHYTUN LIRS UE T L2 EDOFEICOOTIE - & D LicC S b 5150, 7272, SliloH
BRICH O TIE U7 SR H T 40 0 N NI TR 9 2 1 D (A vgefh, W51 BHET 2 07
ET VRS 280N RS, / —X -0 SICBFT 57 O%E L TRviboO
Thbe TCT, WRNCRRVEDT Lo YA, /7 — ZN—%fEH 3 100 Lz, pidcsk
WIHERDP S B W S E X D ICHEEF I T LD ZAR L, 2 F 0 MSER BN T 08B 0 &
DHLE WABESZEFSEAHE) KFNTED, CONEMBOFIILREI BT 2 F &0

MOEMIREDREASRINME ERE D, L, A 250 AWEM S BOMIt X0, i LA
HWRS ORI AR EL BRI L RO BHMMERA L THY, DX IRIBICH 2 WS O
b/ = ZAN—CE O HH DN S 5 ENEMEATT L ABES ORI ICHTS ¢ 5 (|E
T2 1% QIR S 5) DICH L TEDHHERREL S OONEDTRITOIEEL LN, 12751
LTI EBHETHHMTH Y, / — R —E(E S DU OB 8 4 78 B i I8 4
Liedicld, /=X N—Ic X BIER N,
MR 50 — K8 — gt &
DIEMEEROC X 2 M O MB 2k, H
VI e I3 2 00N 0 D 53R g,

\CB W B N LM O HRE B X O
THUT E B0 UM OB B %4 5 %
LEDD B0, APICBNTRINLD
BEE 21178 5 13012 - TOIELD,

(kg cm)

R
™

0 0.2 0.4 0.6 0.8 1.0
H (mm)

2 NSO &1 & MOk - P ST 1 HE S o HE
3.1.2 UIEMEELD &0 & N Fig. 11 WHEIR DAY (R) SN OB OBEE

BA LR Relations of resultant of cutting resistance

(R) and nose-bar opening.
% I Table

DB RS 1L.Omm ick %, Table cut with No. 1 knife, depth of cut 1.0 mm,

21Tk Lt 8 FRE D NIk D e & H : horizontal opening of nose-bar, vertical
opening of nose-bar, @ : 0.90mm, A :0.75

D NEVUKNEd6 & ORI 7 R R 4 2540 X mm, O : 0.70 mm.



(kg cm)

R
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0 0.2 0.4 0.6 0.8

H (mm)
Fig. 12 ¥Rt OA (R) EHOMEOB&K

Relations of resultant of cutting resistance
(R) and nose-bar opening.
cut with No. 2 knife, depth of cut 1.0 mm,
H : horizontal opening of nose-bar, vertical
opening of nose-bar, @ : 0.95mm, /A :0.90
mm, O :0.85 mm,

(kg cm)
=
J)

R
@

H (mm)

Fig. 13 ¥Rt D&H (R) NI OBGR
Relations of resultant of cutting resistance
(R) and nose-bar opening.
cut with No. 3 knife. depth of cut 1.0 mm,
H : horizontal opening of nose-bar, vertical
opening of nose-bar, @ : 0.95mm, O :0.85
mm.

THD, tnoDlEs

BEAELET 5 &, No. 1 OXNYTHOTESMRIEA 0.90 mm 1 L 7 RKD ]
YCEMEFHMFEA 0.95~0.85 mm 2 LI BHCIZ / — 23— fEF &3y
2~8kg BWEEZRLTWVS, No. 3 QNPT YN L 50 RO & 1E, HOKER
KEFFMEREA 0 mm Tl 12~18kg/em & / —XN— EfEHE

EHrb
AR A31. 0 mm T12% 10 kg/cm
W Lo fE

TSI O BRIT R IR E BT L2 L IcBRT 5

YAA & A 2.0 mm KFEL, NOBREL
No. 3 OF#7% T HIH L7z A&N0E #
BIH) L 72 R S R 12 B
EIRT o TEA, T DTN DT T A EIC

ICHE L THY 1/ 2 EE O IR IRV EIR 7S - TH D,
bDEEZON S,

LSO UNHEII DO & 1% Fig. 14~16 IK/RT .
CHPRFEDENH LN B,
FRIS CUIBHEEL D & DR H DUKET AN 2 3 < LT e 2 THnd 2 @i
CBRIE D SN, TN HMBSENE&IE

LB S 4 306 B

HTEH] U7z RED U EEH O & J71c BT
5 ERAER A Fig. 11~13 IKRT,
No. 1 & 30 iE No. 2 D HYTHOE
B MEEERES LT Liesa, N
FIREF R EZE 2 TS UEHERO&
NECRBRERELBA LN, BE
FRERERS T EickDETIDE
KSR AR 18 2 I DN TIRE
WIS 2HEABL DD, CDETID
HniZ, No. 1 oY% RNTHEI L
BeNOmEHAEREZ 0.75 mm &b 5%
N20.70 mm & No. 2 XU No. 3D
M & 28N LT/ —X3—=D
ROBERELLESEMFICEE2DDD
LIS HEIC IS 5 DN T 5,
7%, No. 1 5XU No. 2 DHTHL
KEFTMBEILS E-TWHl L 72 8
&, NOBEHAMEEZRSCLB1E
HHOESDPRELNLIL D TH 5
7%, No3 DNYT B|H FHHERE~AE 0.95
mm & X 0.85 mm & LTEHI Ll
HEINCREZRD SN0,
/= AN—E S FICE
DM L e R D UIHRRAL D 4 11
4.8kg/cm (N4 No. 1), 10.8kg/cm
(H# No. 2), 20.4kg/cm (H4No. 3)

X 1mm

J = RN &2 OHN UK FIRRA 0.8~1.0 mm < L TUIRI LD

31213% L <, No. 2 OF
(O3 F= M RIR= R AL

T/ —RAN—FER & ¥

AABEES % 2.0 mm i LT
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Fig. 14 Ikt G (R) &A1
[ oD B £k
Relations of resultant of cutting
resistance (R) and nose-bar
opening.
cut with No. 1 knife, depth of cut
2.0mm, M : horizontal opening of

(kg cm)

4
nose-bar, vertical opening of nose-
bar, & : 1.90mm, A :1.80 mm, O :
0T L { L t 1.70 mm.
0 0.2 0.4 0.6 0.8 1.0
H (mm )
14
[
ey
= Fig. 15 WIEiioA) (R) EXO
=
S [i5108 DB R
) Relations of resultant of cutting
resistance (R) and nose-bar
o opening.
cut with No. 2 knife, depth of cut
6L 2.0mm, H :horizontal opening of
nose-bar, vertical opening of nose-
bar, @ : 1.90mm, A : 1.80mm, O :
oL L al L 1 1.70 mm.
0 0.2 0.4 0.6 0.8 1.0
H (mm)
14
Fig. 16 YL OA ) (R) &A1
e R O B %
g 12“—\&\'& I_rJ!meEﬁf% ]
Y ——te—— 4 Relations of resultant of cutting
X resistance (R) and nose-bar
10 , e opening.
o cut with No. 3 knife, depth of cut
s b 2.0mm, K : horizontal opening of
nose-bar, vertical opening of nose-
bar, @ : 1.90mm, A : 1.80mm, O :
0L ! 1 | L 1.70 mm.
0 0.2 0.4 0.6 0.8 1.0
H (mm)

AR L D AHOHEIC S ETENA OGNS, AEHHMELE 0mm (C§ 2L 20% T REA
LD LN L Do HIKTIFEERE DD 0~1.0 mm OHiPET, No. 1 DN HINTUINI L7
AFOTE T RIIREASIEOR ESHOMEE 2P H 5 b T 58, No. 2 OXYTIEH ML
ﬁmx&ﬁﬁw@mma&AEﬁ@@<,N03®EMTmM? & No. 1 oFHTUm Lz Bk

LEOER, 2F O AMNBEFAIRE EBDNTUHIT2EEANTRELE-TEY, WAARSE

isi

1.0 mmt Lf». ?A)'chﬂa tﬁjzpuuy)bh



— 78 — MERBISA RS H 306 %

F KL H RS 1.0 mm, FEEFHERDS 190 mm OO MFHETRO 470 BAHiiEd 72D
7.8kg/em (H# No. 1), 10.6kg/cm (¥ No. 2), 10.3kg/cm (H# No. 3) ¢, No. 2 & No. 3
OHNHFNC BT 24N DOHERIEFITNID, ) =2~ RS TICEE 2 mm ORBEUIN Lk
OELYINIIRS 72 D YR DA 1 8.8 kg/em (4 No. 1), 10.0kg/em (F# No. 2), 19.5kg/
cm (N# No. 3) T, oD% LD/ — X N—2{FH s o Ehigd 5 &, No. 1, No. 2
DFIYNC L ZMINCENTIRAZILEZBON, ~NNVOEEIEL & - 72No. 3 OHYTOH Lichaf
HOMWEL ) — ZN— RIS AT 0L 1/2BEIETLTV S,

15, NOKEFABEELS 0~1.0 mm OHFT, WAAESE 1.0mm, NOZmEFHHEREZ 0.9
mm % 33 0.90 mm i< LY L7c B MBI D 471 5.1~6. 6 kglem (U4 No. 1), 8.0~
8.9kg/cm (H4# No. 2), 10.0~11.6kg/em (H#¥ No. 3) THY, UhAAEE A 2.0 mm, HOEE
FEEEE 1.90 mm 2 LT WE L7BAE 7.8~11. 2kg/em (4 No. 1), 9.9~12.1kg/em (N¥
No. 2), 9.4~11.8kg/cm (F¥ No. 3) THrH 5, UIAAESE 1.0mm » 5 2.0 mm [KEL T 5
T EIC X DRFEIC RN NE DT IO TN LB A UEIRIL O S I3BInL T 523, No. 2 &
203 No. 3 OFPD & 5 ICREIC <~ VAE DT WY TR L2 BER EA SETIIEMR L TN,
FUAAESA 1.0mm H A0 2.0 mm ICERELUTEHI Lz BAkEE LT, No. 2 8LU No. 3
DOHNYTHE LA HOMBICIRERERALNT, T FiT No. 3 OHYTHIN L5EWH)
IPLOBHE ARSI BDEVES S b EIKEEL TV S,

3.1.3 IHHEHL DA OIER A1 &N IR OB £

YIHHEL O G HOIMER A Z S S b T iakis L TURHRIOKEF RS Ry ETE AT Ry Ot
Ry|/Ry %3R¥b 7K, Z OfE& A OME DB HRA KD 72 R RE Fig. 17~19 1ICRT .

TN RAVE DG IR T Y U 7 R
EHLOEEF AN Fig. 1 KW TADEA
€o4f d=2omm EBHENCH bbbz, AHOIERTER
S
24

kggzgzzaﬁgzﬁg;zﬁzizﬁ T Ru/Rpy OERE, 2% DEHIHEBHEICHY
-0.8
I

LD 2 HMICEHNIBIER T %0 No. 1 OR

0 1 K J YTHIABESZ 1.0 mm < LTYH L s,
d=1.0mm HOFEEH READ 0.70 mm DD Ry/Rp, @
o B PARE VD, HIVKEHFRIASHS 155

) _\0\(
“ﬂg&igzﬁég;;::;1;§:¢>“<i FEEAL EEFAMKBICK S R/Ry DEDF
r BAHoNEL b, WAAEZ%E 2.0 mm Tl
0 02 " ﬁmm 08 YO Ty LA, FOEEFRERBEZELSET
Fig. 17 R./R, & FO[IR 0BG S ENOIERFRZESET, NIUKERAHR
Relation of R,/R, and nose-bar opening. DRI B LD Ry/Ry, DESIETRT B @A
Ry : normal component of cutting resistance, . R ) A - .. .
Ry : parallel component of cutting resistance, AT, TOETFOEAREEIC AN VEDT 7
cut with No. 1 kn%fe, H: h9rizontal opening TN L7 & i d 2 E 7L DN D, 7S

of nose-bar, vertical opening of nose-bar,

@ :0.90mm, A :0.75mm, O :0.70 mm (depth B, /—ZS—lEEIETICUE L EBouE)

of cut 1.0mm), @ : .90 mm, A : 1.80mm, O : B
1.70mm (depth of cut 2.0 mm). EHOA D FEAFMIE, BEHRES 1mm PLL
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O
0.8 ‘
0.8 o
2
N 0.4
04r / * ] /h/\-&/
& " 0 b : 1 :
S S S—
~ / d=2.0mm
~0.4
~-0.4 d=2.0mm 1.6

d=1.0rmm d=1.0mm
0 I ! ! ] L 0 ! ] ! !
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
H (mm) H (mm)
Fig. 18 R,/R, & HNOHIEDH &R Fig. 19 Ru/R, ENTIRIR OBGR
Relations of K,/R, and nose-bar opening. Relations of R,/R, and nose-bar opening.
Ry : normal component of cutting resistance, Ry : normal component of cutting resistance,
Rp : parallel component of cutting resistance, Ry parallel component of cutting resistance,
cut with No. 2 knife, H : horizontal opening cut with No. 3 knife, H : horizontal opening
of nose-bar, vertical opening of nose-bar, of nose-bar, vertical opening of nose-bar,
® : 095mm, A :090mm, O :0.85mm (depth ®:095mm, O:085mm (depth of cut 1.0
of cut 1.0mm), @ : 1.90mm, A : 1.80mm, O : mm), @ :190mm, A:180mm, O: 1.70mm
1.70 mm (depth of cut 2.0 mm). (depth of cut 2.0 mm).
TRREGEMBRI T, Ra/Rp DOEIE —0.7~—0.8 BETH D, NIIKEHMEEEMS LTI L

PO EIZIZHL (B> TV B,

FRIENT A~V DU 2 U] L 2 RO UL O & 1 O 1 J7 [ & N DR O B R% Fig. 18 B5.&
U Fig. 19 1R LTV %o BEEICA~ VA DT e YT Lic By,  Fig. 17 IR LA RINIC & 2 U151
OBA LRI, TNHERO S IO R HITKE, TR MBOEFIC IO NI RE CEML
T 5o REICANEDF T TYH Ui, Fd < WiEds X CREI /e 3 5 UEHTH O T
HHHORESICH LB, /X S—Z{El&2FIC No. 2 & 50 id No. 3 ONYTHUIMMHAE 21°
LTINS % & NYRRTEIC R 9 2 TR 1055 DO B39 CORI/ER T 2R & D& K& {, )
IO NOEM I IEIE, D& D UBEHINCEE Ll o b GHURE 2 95771
CHEMEEBE S 2 FICANTRBIENT 50 / —XN—%2{EH S TUHIT 5 & lct HorEH
FHETRT Raf/Rp DBEIZIEICIR A, WAAES 2.0 mm THIUKEFAMEEIL L EAAO[E
RLTNS

YIAAEZ A 1.0mm B XU 2.0 mm (T L, No. 2 XU No. 3 ONHTENI L EAicdhiL
THONAENE LT, Ro/Rp OBEEITUKTVHAMBEE K LT T EICEDETL, £DETO
BEAWE No. 1 QXTI LcERC T 2 LR 2 pICK&E LTV D, F72, No. 2 OHYTY



EREWENEE,
Rk A S LT - e,

2 OHAYEROE
DFFTEEFTIREA 1,90 mm B W TEH LB 4,
HHTIE0.2~—0.1 EIFIEL, BEICRVEDF 20 No. 1T ORI & 28NN i LU CYIsiE
OGO ER T EIRIT I L This b 1T

Mk FEGIS T

Z 1.0 mm i LTI LeBiazsm &,

B BOTUHEIT 2138 Ru/Rp DEIFAELIE T3S
HEHRIC L 5 Ro/Ry DIEDEIZ/NE L -TL B

# 306 7

HNOKFR AR IEOEET T lREE S AMHEREE
ASEH B EZ D LT ERBlcRE
o T B, HIUKNFFHHEMRESENEFIC Ral/Ry D
IKPH R LT o 72hED Ro/Rp DIETRAREL BTV E, HOKFE)S
Ru/Ry, DEME T 52 &2, Fig. 710 1T5R Lz & 5 Ic HOKSEH

T5HC LI XD UNEREL O H ISR EINL, BEEAFNSNMET LD TH 50, N~

WD FIRN No. 1 OFH TN LB AN /K HaEE+
BOENBIZKEF AN NTOENEERFEEL, TORKE Ro/Rpy BHLKEMIRBAZELEETHEX

EALAETRE TN,

parallel component

normal component
Fig. 20 41 ¥ & #i © %
Wave pattern of cutting resistance.

cut with No. 1 knife, depth of cut 2.0mm,
horizontal opening of nose-bar (0.6 mm,
vertical opening of nose-bar 1.8 mm.

parallel component

I B et e

normal component

Fig. 21 41 i) % ¥t o 3%
Wave pattern of cutting resistance.

cut with No. 3 knife, depth of cut 2.0 mm,
horizontal opening of nose-bar 0.6 mm,
vertical opening of nose-bar 1.8 mm.

A WW

e e 9B C LTk B BIEF 4 DM

0k, YAAHESZ 2.0 mm i< L, FNOAEHERA 0 mm 2 LTI Lziy, Ri/Rp OfEid No.
B4% —0.2, No. 3 O TIE 0.2~—0.1 720, FHKEHFREL 0~1.0 mm
No. 2 OHN¥TIE 0~—0.2 FEE, No. 3 0

I8 ho J— AN—AFH S I L

7oHRD Ro/Ry OfE%Z/RY &, No. 2 D
FHT MEJEX A 1 mm OFF 0.8, 2
mm O 0.2, No. 3 DI TEEE X
M1mm O 1.3, 2mm O 0.8
EThY, /—AN—ZEMEEEDH
REH Sty Y SO & o kil 2L
[ & » T LD E & 12125 L <
T3

3.1.4 UIHHERTOZET & HORMED

B R

LIHISIC & — N2 VT &1 3 505
IR DKNEF 4 % L CEEF @457

DFIFME LT, AL ESEZ 2.0mm

CEGE L, HOKEFEE % 0.60

15 1.80 mm iz LT

U Lo 6% Fig. 20, 2110”3, b
EC_RARNVEDF I YT g 5 &
IR O T T [0 ) DPTEIZ ~~ov
DU IO TR LicBa &5 TR
20, WHHES O D v — 7 W DI
B850 T, N¥pkimic <~
D BT LIt LD HYkE & BHIA R

mm, k]
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3 ] Knife No. 2
= ! Knife No.3 } cﬁ o | | | 1
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H (mm) H (mm)
Fig. 22 GINHEHLOKR 143 71 D2 H) Fig. 23 SIHMCHOETTS M5 04 H)
(4 Rp) &HLEMDOEIG (4 R,) & NTIRERE DBEE
Relations of variance of parallel Relations of variance of normal
component of cutting resistance component of cutting resistance
(4 Rp) and nose-bar opening. (4 Ry) and nose-bar opening.
depth of cut 2.0mm, H : horizontal opening depth of cut 2.0mm, H : horizontal opening
of nose-bar, vertical opening of nose-bar, of nose-bar, vertical opening of nose-bar,
® : 1.90mm, A :1.80mm, O : 1.70 mm. ®:1.90mm, A :1.80mm, O : 1.70 mm.
BRI FE A

35U BN S 2D ITERFICBIR T 2 UHHERR O/NS BT S S hNIc { 18 - iR
EFEZ LN D,
ZT1HOPHICENT, WHIBIMRE RS XCRT IO IBIERO I BRIRIC 20T, SRR DK
¥, MESHASTIOEHE (EHANDOWDLELEDE) DREVEDE 3~5 FRDEH L (4R,
4 Rp), TNEFATMROBERIZONTL LT AT, KRR, Fig. 22, 23 1AL FE &% 2.0 mm
I LUTHIH LD & %R T o UIHMEHL DK AT 53 11 DZEBIMEL, NIIKTFAMRSAE WA
B FFERAE 1,90 mm 12 U THH LBHCO DO ER R LT 28, P HIERAERS 42 S EEH
FEMREZEE F/o 0 LR AEBEDHIINE {18 5 TL o YIBHEHOEE H 4 OEREOE
HiTid, HOUKCER R 0~1.0 mm O&EAHMAICE N T, BEFMEREELS ST LIk b1
BIZEEAELONT, TP HHEBAZAI S THEHEREE—EOEERL TN S, 58, U
BHEHL DK, FHEMH IS ICHE LT, S A TREIC N~ VED T A Cg Licgadbhd
PTRBELIBEBESRELNL-TVEEHITH 5,



ARn (kg/cm)

(kg /cm)

ARp

ARp (kg /cm)

(kg cm)

ARpD

PREABRGU M 5 306 5

L
4 knife No.1 °
®
[
L)
2k ® g
L]
° ® ag_.‘_-,,,_.-/.f./:, %o,
SRR F
0 s 1 1 1 | 1 1
4
knife No. 2
nife o ’.‘/
2r o @ o—"
° H _'__-,-——J——-'/'/a
) 86 6 [0 J—Y
® 9 ® @
0 L 1 1 1 L {
&
4t knife No. 3 /
‘. [ ]
® o~ ®
® ®
2L .~
® ® ,.:.—/"'/— M
O_O__TQ.__————as-'o ®
- ® L L]
0 ! J 1 L i L
0 0.3 0.6 0.9 1.2 1.5 1.8 2.1
t (mm )

Fig. 24 YIEURSLOKTI ST OER (4 Rp) EHRER (1) OBF

™
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Relations of variance of parallel component of cutting
resistance (4 Rp) and veneer thickness (7).
Veneer was cut without nose-bar.
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Relations of variance of normal component of cutting
resistance (4 R,) and veneer thickness ().
Veneer was cut without nose-bar.
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Relations of roughness of veneer
surface (Hmax) and nose-bar open-
ing.
cut with No. 1 knife, depth of cut 2.0 mm,
HwMmax : roughness of peak to valley average
height, H : horizontal opening of nose-bar,
vertical opening of nose-bar, @ : 1.90 mm,
A 1.80mm, O : 1.70 mm.
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Relations of roughness of veneer

surface (Hmax) and nose-bar open-

ing.
cut with No. 2 knife, depth of cut 2.0mm,
HwMmax : roughness of peak to valley average
height, H : horizontal opening of nose-bar,
vertical opening of nose-bar, @ : 1.90 mm,
A 1.0 mm, O 1.70 mm.

Fig. 28 HEHES o5& (Hmax) &N

W& DA LR
Relations of roughness of veneer
surface (Hmax) and nose-bar open-
ing.

cut with No. 3 knife, depth of cut 2.0 mm,
Hwumax : roughness of peak to valley average
height, H : horizontal opening of nose-bar,
vertical opening of nose-bar, @ : 1.90 mm,
A 1.80mm, O : 1.70 mm.
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surface (Hcra) and nose-bar open- surface (Hcra) and nose-bar open-
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cut with No. 1 knife, depth of cut 2.0 mm, cut with No. 3 knife, depth of cut 2.0 mm,
Hcia : roughness of center line average, Hcra : roughness of center line average,
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Fig. 31 Hfi#Ed 5% (Hea) SHEES (1) OBk
Relations of roughness of veneer surface (Hcra) and veneer

thickness (¢).

cut with No. 1 knife, veneer was cut without nose-bar.,
Hcra : roughness of center line average.
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Relations of roughness of veneer surface (Hcra) and veneer
thickness (¢).

cut with No. 2 knife, veneer was cut without nose-bar.,
Hcua : roughness of center line average.
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Relations of roughness of veneer surface (Hcra) and veneer
thickness (¢).

cut with No. 3 knife, veneer was cut without nose-bar.,

Hcra @ roughness of center line average.
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Relation of roughness of veneer surface
(Hcra) and cutting length of veneer.

Hcra : roughness of center line average, @
and O : roughness of tight side and loose
side of veneer in cutting used a knife with-
out microbevel, & and A :roughness of
tight side and loose side of veneer in cut-
ting used a knife with microbevel.
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Fig. 35 FeoBEFtE & ERMEEORE R
Relation of wear amount of knife edge
and cutting length of veneer.

@® : cut used a knife without microbevel,
(O cut used a knife with microbevel.
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Effects of Knife Edge Profiles on Veneer Cutting 1I
Effects of knife edge profiles on cutting resistance and

cut surface roughness related to nose-bar opening

Nobuyuki Kinosuita®

Summary

The content of this report consisted of two main parts : the first one with the relations of
cutting resistance applied to the knife, veneer surface roughness, nose-bar opening and knife
edge profiles in laboratory scale orthogonal veneer cutting (Experiment 1), the second one
with the relations of veneer surface roughness, wear amount of knife edge and knife edge
profiles in veneer cutting with small experimental type rotary lathe (Experiment 2). Ex-
perimental conditions were as follows :

Experiment 1—After three knives were ground with knife angle of 20°, knife edge was
shaped on a whetstone with different profiles as shown in Table 1. Water saturated Honoki
was chosen as the test species. The dimension of test specimens was 10 cm in cutting length
and 1.0 cm in cutting width. The cutting direction was perpendicular to the longitudinal
direction of wood. The veneer cutting was carried out with 1.0 mm and 2.0 mm of depth of
cut by changing the nose-bar opening. Horizontal opening of nose-bar (H) varied from 0 mm

to 1.0 mm, and vertical opening of nose-bar (V) varied from 0.7 mm to 0.95 mm for 1.0 mm
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of depth of cut, from 1.7mm to 1.9 mm for 2.0 mm of depth of cut.

As the cutting resistance applied to the knife, parallel component (R,) and normal com-
ponent (R,) of cutting resistance per 1.0 cm of cutting width were measured separately with
the two dimensional dynamometer, and the resultant of R, and R, (R=+R,2+R,%), the direc-
tion of R (=R,/R;,) and the variance of Ry, and R, (4 Ry, 4 Ry, difference of peak and valley
in wave of cutting resistance component recorded) were obtained.

The roughness of veneer surface at tight side and at loose side were measured with the
stylus type roughness instrument and expressed in the roughness of peak to valley average
height (Hmax) or the roughness of center line average (Hcia). In Fig. 4, Huax and Hera were
given by,

Huax= {(m; +mg+---+ +mg) — (ny+ngt oo +n5)} /5

How =1 {'1£(0)1ax

o0

Experiment 2—Veneer cutting was carried out with a small experimental type rotary lathe
(maximum cutting width 440 mm, spindle revolution 30 rpm) using a knife without microbevel
(standard knife) and a knife with microbevel on the face side having a bevel width of 1.0 mm
and a sharpness angle of 25° (microbevelled knife). The knife angle was 20° for the above
two knives. The knives used in this experiment were made of high-speed steel. Three logs
of Honoki (specific gravity in oven-dry weight and volume 0.44, 0.43 and 0.43) with a length
of 2 meters and a diameter of about 40 centimeters were prepared for veneer cutting. They
were cross cut into 20 centimeters and rounded on a lathe prior to the veneer cutting test.

The smoothness of veneer surface and the wear amount of knife edge were measured at
the veneer cutting length of 10, 110, 315, 630 and 900 meters for cutting used a standard knife,
and 10, 310, 655, 1,090 and 1,370 meters for cutting used a microbevelled knife. The cutting
length of veneer in this experiment was very short in comparison with the cutting length in
practical plywood factory, for the reason that a small nick occurred on the knife edge.

The smoothness specimens were thoroughly air-dried before they were evaluated by means
of the stylus type roughness instrument. Thirty smoothness measurements were made at each
stage of veneer cutting length and the roughness of veneer surface expressed in the roughness
of center line average (Hcra) described before. The knives were modelled in alloy at the
positions shown in Fig. 3 (A~D) and measured the wear amount of knife edge on each stage
of veneer cutting length by magnifying one hundred times. Experimental results were sum-
marized as follows :

1) The results concerned to the relations of the parallel component of cutting resistance
(Rp) and the nose-bar opening shown in Fig. 5 to Fig. 10. In general, the parallel component
of cutting resistance increased as the horizontal nose-bar opening became narrow. The degree
of increasing of the parallel component was varied by the vertical nose-bar opening.

2) The normal component of cutting resistance (R,) decreased as the horizontal nose-bar
opening became narrow as shown in Fig. 5 to Fig. 10. R, showed the lower value in cutting
with wide vertical nose-bar opening than in cutting with narrow vertical nose-bar opening.
Furthermore, R, became low by application of nose-bar, especially in cutting using No. 3 knife.

3) In comparison with the resultant of cutting resistance (R) in cutting with nose-bar
and in cutting without nose-bar, the difference of R was very small when veneer was cut with
No. 1 or No. 2 knife, but the value of R in cutting with nose-bar showed the lower value than

in cutting without nose-bar when veneer cutting was carried out with No. 3 knife (shaped



— 94— REEABIBITICME 55 306 5

wide microbevel on the face side of knife). It was considered that the decrease of R in cut-
ting with No. 3 knife concerned the decrease of the normal component of cutting resistance
by application of nose-bar.

4) The direction of resultant cutting resistant (R,/R,) decreased as the horizontal nose-
bar opening became narrow as shown in Fig. 17 to Fig. 19. In cutting with the microbevelled
knives (No. 2 or No. 3), R,/R, decreased largely in accordance with the horizontal nose-bar
opening and the cutting conditions that R,/K, was equal to zero existed.

5) The relations between the variance of parallel (4 R,) or normal (4 R,) component of
cutting resistance and veneer surface roughness could not be recognized. It was considered
that the effect of the variance of knife edge position caused by the variance of cutting re-
sistance during veneer cutting would be small in comparison with the effect of the structure
of wood or the wooly grain occurred on veneer surface on the roughness of veneer surface.

6) In rotary veneer cutting using two knives having different knife edge profiles, the
wear amount of knife edge increased as the cutting length of veneer increased, but the dif-
ference of wear amount of knife edge between in cutting with the standard knife (not shaped
the microbevel) and cutting with the microbevelled knife was very small as shown in Fig. 35.
The roughness of veneer surface increased as the veneer cutting length increased when veneer
was cut with the standard knife, but did not change in cutting with the microbevelled knife
at the range of veneer cutting length from 300 meters to 1,400 meters. Although the degree
of nick occurred on knife edge did not measure quantitatively in this experiment, not only
the wear of knife edge but also the small nick would affect the roughness of veneer surface.
It was considered that the strength of knife edge could be increased and the degree of nick

reduced by shaping the microbevel on knife edge.





