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Cutting Behaviors of Saw Chain (Part 1)

by Tetuo TO, Osamu DOI and Masao YOKOYAMA

Abstract

Nowadays chain sawing machines have been prevailed throughout of the world not
only in forestry but also in lumbering, civil engineering and so on. Neverthless, as cutter
of saw chain is of pecular shape and presents complicated cutting mechanism, investigation
about saw chain has scarcely been developed.

The purpose of this research was to measure the cutting force and investigate the
cutting mechanism as the first step for the synthetic study about chain sawing machine
and saw chain.

The experiment consisted of three parts.

Experiment (1) was the measuring of cutting force while the chain sawing machine
being drived and wood specimen being cut through.

Experiment (2) was that in order to know the situation of cutting in single cutter,
cutting force was measured using the cutter which was restricted from rotation itself
being fixed to the measuring apparatus.

Experiment (3) was that in order to observe the rotation of cutter, cutting force in
single cutter of the actual saw chain was measured and scene of the cutter motion was
taken in photogragh.

This report gives us the summary of cutting characteristics of saw chain which was
made clear though the experiments and we can recognize that many problems for further
discussion exist in saw chain.

They are summarized as follows :

(a) As the relation between cutting and chip formation is special the problem of chip
formation and number of cutter which will take part in actual cutting must be investigated.

(b) The research for the reason based on the suitable chain tension is expected by
means of cutting force theory.

(c) The problem about rotation of chain link which causes the vibration and changing
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of cutting force is very inportant, and the study of tooth shape also must be examined.
Moreover, it is previous question that we grasp the relation between cutting force and
the change of the rake angle caused by inclination of cutter. For this purpose, the
experiment with isotropic substance must be considered.

1. #

#4442 (Chain Saw) (Z—E T 2(E, #D Y v 7ic Cutter % fifi x. 7= endless DFHFEH R
B CcERBI S h, LPIW (Guide Bar) D4} & [El5 Lie 2 D VB 21770 5 il THH, HE
Rox—WABEEL LFEh, B Power Saw) & bubh T3, fols, ByHFEL 3K
¥ E L Tlibh % ok o AH KRB o BFch b, KR TREBE (EEEBHRGE -
Reciprocating Saw) A7 b &N 50, BB CEBEGROZ LI T L0032,

L2 AT, BdHHERKS, ZoBE A EELZEC CTERIATHSb DIk,
REREE DR, BARGPHEM T CORAROEY D CEKIERE, ERIEELSCLHibh,
FOERBFEIIA & L LCER o TWB, LaLigs b, SHEEOHNIMUC B A B ic i
b DTHH, YIHEEOEMLETO D, MEANLLOILWE TR E T, $EHHEEOME
FEEAERIRTWR, SAEOFAIZR T, RBRFTC 4 — 7 —1C X % AR L EGAR
ThHh, XroFMoBmERRACH I,

c ofE0MMEY, Randel®, McKenzie?, Oehrli®, [LUJ#® HIC Xk - THED B IcH, R
S. C. Gambrell, Jr. & E. F. Byars” 7%, MAERBROBR AW L -8 N OBt >\ CoOWE % F
BT T3, EHZLIEKTEN RS, S X OHEERCBT 2GRN 1 4
ELT, WEINOWES XOUHIEEOMELIE Cote, B 1HE, EBROBR TN
ISR O YIENCBIS % Btk TH 5 2%, SEOFEERMEL D 4 OB R S hoe,

2. HBBEIUHRE

2-1 SHEBOTR

PRI EER L BEHR LMD, BHEEfibh T30 BETH %, KB
¥z X b # ¥ ) 3 (Gasoline Chain Saw), BEj, (Motor Chain Saw), ¥ X U'%24% X (Pne-
umatic Chain Saw) IZ KHIZ 5023, v Y Kk 2 cycle gasoline engine IZ X » THE N
BB T KR T, RAEMACECERIRTH5, LAL oKX T, piston OJEHE,
BAETERTOEIRINDEE LR RE C, BEFZEEE O ML T 110~120 phone I 3 3
THEEFETHY, EREITEANRE LOHEIERT oM & RL, ZFBARET H1EEHEOTF
CEES 2 ARBLELL, Wb¥5s “As 5 DREXREL T\ 5, BEIRLEHEKC
BET 50T, BHIHSLThCHET 215 CALEHSh, EEXD Deck Saw 7¢ &
bRz AS, BEANIEMER CTHRET 20T, FAMOHBTRERARZEY DT 2R
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PIKICHER THEZZ R RCEEH 52, bRETEH E hlibhTuit,

SR BRBhic ik, EXE) sprocket WZEEEE D clutch CTHEINWBEZEA VI F FI4 Y
(Direct Drive) &, 7% L THIFEhBF v+ K54 7 (Gear Drive) L2355,

22 HEDOESR

BHZIX, RHLTFvy 2—5F=v (Chipper Chain) & 7 r A% v +F =¥ (Crosscut
Chain) @ 2523 223099 T L3 K HAZTLRT Wi KD b EE L CHIZAIMEH X
h T35, Chipper Type ($2)F) L\ vbhnd b ik, ¥E)H Y v 7 (Cutter Link), ¥ 7 = %
— 2 (Depth Gage), k&) V) v 7 (Drive Link), £5&#% (Connecting Link, Side Link) ¥ X 085
# ¥ ¥ (Connecting Pin) % 1 floHifiz & LT, FIEHAT endless ICHifiZ T 5,

Depth Gage IR/ E ) 58 E, ViAZE —BILEEZ257HDLDT, YIHLE—k
Cheoteb D LPlad link Cig > T2 bDENBHEHA, WHITAELE V-, HEEHERT
AGiA b BUE LIcL 0T, HMiT 5 ARMOBEEKCIE T, B0 X - THEAMA (Front Bevel
Angle, Top Plate Angle) 5 X 0%, E# (Top Plate) & Depth Gage -4 & ORéif (Depth Gage
Clearance, Depth Gage Setting) # 7% T\ 5%,

Fig. 1. iz Chipper Type D FI 2\ TOHIIE X% 75 L,

Top Plate Angle Side Plate Angle

Top Plate Cutting Angle Depth Gage Setting

Fig. 1. Filing Angles and Nomenclature of Chipper Chain.
(1) Pre-Set Tie Strap (2) Right Hand Cutter (3) Tie Strap (4) Drive Link (5) Left Hand Cutter
(A) Top Plate (B) Side Plate (C) Neel (D) Toe (E) Rivet Hole (F) Depth Gage (G) Gullet
3. = BR

31 RBREEHICREE
{1 U 7 SR AR 3 LIRS TR B K 9 ¢ B SMB120 A — < T, Z D4t % Table 1. ic/"¢, %



42 Bk - LR - BULIESR

BRoOWHE I, L s UBIUAORESLIREOBER Y T 220 PR T 570, HB)R 4%

RS
$48213 K E Oregon #f-# Chipper Chain 9AC ¢, Z®i4itix Table. 2 2R3 h TH
%, (i RSEGEME O BlA Fig. 2 i, S8R0/ 8% Fig. 3 12/°3, Chain oil i2(X SAE 10W—

30% Cactus Motor Oil Z{# f L 7=,

Table 2. Data of Equiped Saw Chai
Table 1. Data of Equiped Chain Sawing machine. sl WAL SREE S MR

Cutter.

Bar B2 v b % 510 mm Front Rake Angle 1 31°30"
Motor 3HZEW 200V (4#) i 1.5KW Tool Angle 50°

Type of Driving Direct Drive Relief Angle 8730/
No. of Revolution 1470 rpm. (50cycle) Side Relief Angle 3°
Chain Speed 230 m/min (50 cycle) Top Plate Angle 352
Capacity of Oil Tank | 250 cc Side Plate Angle 90°
Top Plate Cutting Angle ‘. 60°

Pitch 1/2/ (12.7 un)
Depth Gage Setting 1.0 mm

Fig. 2. View of Chain Sawing Macnine used for the Experiment.
Right : Side View. Left: Back View (partially analysed).

Fig. 4 3 EREEONBTH L,
BIEFELHVATL, ZFHARCI-T
bar DACE A2 X 5 1 milling machine
o table FIZ[E%E L, table ® K HB#hk
DT X » THEMXD BB 2 E 2 e, BHEl
ik bar EMIT, 2 @OREER (KN
B) AL MED IR, S E O EEE
1Zht -7 strain gage # /LT, MDE - g
B DR 2B K () 5 & EE X D) Fig. 3. View of Saw Chain.
G N%, B G S I ERE LT
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Fig. 4. General view of Equipment for the experiment.

1 ceeeee Bar of Chain Sawing Machine.
A Specimen of Wood.

3 eeeee Measuring Equipment.

b R Gage Position.

Strain gage I X 5B HH O K A Fig. 5 iR L,

Gage % h £ 2 T
B, AEHAC s W TR FEBCEEIM OERCEEN 0115 L xBEL, TEEFRNTIL

BHOHEITCAE > YNMBEOBEZEEL T, LD average 2 eh s L SICEELhDH T
H%,

Fig. 6 (X[EEH—H DO JESEE O s L O @lc, =i shaper O A HEICHUFF T
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Fig. 5. Schematic Diagram of Measuring Apparatus. Number shows the

Position of Gage.

(a) For Horizontal and Vertical Component.
(b) For Lateral Component.
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Fig. 6. Schematic Diagram and Photograph of Measuring Attachment
of Fixing Single Cutter. Number shows the Position of Gage.

(a) Elevation (b) Side Elevation (c) View of Side Elevation.

BHIMRE AR FCYEIL, K, BEB IS DEUELL,

FIZHMFIC X 2 Y8258 2 505 o dic, $5982% bar @ B [EHE L 7e\ s X SIC[EHZE L, table
DORIEEVIT X - TEE X Rcii§Esd bar & & LICKFCBBHL, #FHN1MEC X2 UH%T
S TYHINZWEL, »OBEBYC X > THOEB > B,

YA O RPEC A e EEPERFIROMY TH 5,

HABER . DPM-AT RUK R BHEJE &
FELRHE : EO-6HRvEBEXAY VR ISTF7
=gepsatl: FR-101 My v 25 7

32 BBETENOKRE

SRR THEBC AN A RN T B8 AT RIS 7 2 01k, 50D (Tension) TH %, O
kmmnmowfm,%ﬁ%b??f%%&??f%wwtmtvbh,ﬁ%%am%%@@
LLcHRCELRE L ShTWw50, BANCEoRELX/RTHEE L TE, bar OffR T
AL ST, FORIZMBTEDEHFENELR TS, TOHKCLLWANHDHD
P, PEREHEGRBR 7L £ T, bar PR THEE EACKE -XVEB2EL BT, £02F4E ()
%, bar O A DLW TREIR & A S B G O%E () THl -l (/) THET %
FHENEHRD, B TR D ORENTIE, bar EEOPR CHEEY TICHEE -7, side
link % %\ % cutter FHIA5 bar rail ¥ TOMRMZ @YK ST L CGRETT 2 HEY L H 5,
2L, ZOVLThOBETL, EBCHEDK link 2h395 tension DfEILERMICIFE X
FLTENS TR
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AREBRT I\ Tk, bRRicH¥E U725 T tension D Fiw Lica b, FOREH»FEHF
HHEC X WBER T »lc, RELEE L LT, 80 link & RAINT Ui/ (kRS
T strain gage &k h D), Th % link 1S L, SEEEME O FE screw 1T X - CTHIC T H R
Pl 2 7o, bar [EE O CRIC 2kg OEMEASY D FF, bar rail & side link Ffj& o
PEMEAI D, £ORE LB L OBFEARD TREME L B, WENX bar 0 52 FHiC
FRhEZhBHL, SOROT3EFO5 6 BOWERIT -7,

Fig. 7 WRRNREOMEMB 27T, BERBHSEBDEFEERC LY y=—1292+6.46
AR, BRRS A TRREINBRD T 5 &, HoOBRNABTHAL, BERE 2 Kl

/N
s 1 :
5 Testing Position:
g8 % T0p Side of Bar o e x
) e Bottom Side of Bar & a ©
by 4
X
FE
g
24}

e
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| ! | L I !

e 10 20 3.0
Strain , X (/00X/0™%)

Fig. 7. Calibration Curve of Chain Tension

ROCET 5z LB IR, ZOMIC X > THEORER L BT 2 BEH 24
HIEMTELD, FCHOHEC X 2R RNEMIEL TEBEXRDD L 52 L1,
33 EBREBLKUER

FBIIR D 3 DD 531 THT TR > 1,

EB (I) - SRR SRR A BRED L CHEHIM A ST L 72 BR o U1 D o J%E,

PR (I) -eeee HIFENOUEIREEZMS L2 BME LT, N1 ExEEHEEREC
& D2, HORHEES) A #R LR & T o Y)El ) O WE,

FEB (M) oo EBREOFEIIC I TET A HNOREO KLY R BT, $HEPOEED
1 Hwe X 980 E,
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3-3:.1 EB () D0 T

. BEEIEEE LTk, 2 EH8 (Yezo Spruce) 4 (148 mmX 148 mm, HKHE160% ¥ LO°
120%) &, & & (White Fir) 44 (108 mm X 108 mm, i X UF 46 mm X 45 mm, LK KL
237% ¥ X O 145%) #EHA L1,

F)41 1D calibration 12i%, WD X 5 BB HL -1, Tiabb, HEIFOREEEHSE
G I b 2D HERC b —ER S Thamb, & FIoRLLNERE Fig 5 LHEELT,
BT OM TS % Fig. 4 OBRC RO R X 51, RIFHELND SEMOS KL,
WEL5, 10, 15, 3 X0 20kg o 4O TEEA M\ fo, Thb 5 OOBIEMMROME, &
4k 20 kg 1= 35\~ C Vertical © +£5.6%, Horizontal T +4.5%, Lateral T £1.0% oY iiiYii e
BIEEWEA R LIS, ShbOPEExY S - TG NOKIE#MIR & L1,

BHIF O IR B S\ Tk, calibration OB HEALE A Hiis 5 30, 40, 50, 70,
100, 120mm & ML 7854, el b 50mm wilz 5 &, 3 % fhi) moment o &
MA-TL B ENHB Lico T, EECUNT 280 ZE L C50mm (15 30mm)
ol B

PIMIG L LT, SR D dE4 1.00, 3.00 4 X 08 7.00mm/s (1 #ic 4.30mm/s $ hnZ
7o) &L, SEMUEEE{FISAHEA 0 230 m/min (const) & L, SRENIL4, 6, 175 X" 29kg
1M WEDOTAT & b 29kg DR DIC 28 kg & v 7o) O 4AFEAEAL,

Fig. 8 3 EEOUNIHoRSEFO 16l LT, BEH44kg 2k 3KFk X OEES
ﬁ%ﬁbfvbo:@@#6%#6:&&,%ﬁ%bﬁﬁﬁ@?KOhfﬁﬁﬁﬁﬂﬁmwb

Fig. 8. Pen-writing Oscillograph Recording in Actual Cutting with Chain Tension of 4kg.
Specimen of White Fir. Moiture Content, 23.7%.
Top: Horizontal Component Bottom : Vertical Component
(a) Feeding Speed, 1.00mm/s. (b) Feeding Speed, 3.00mm/s.
(c) Feeding Speed, 7.00 mm/s. g

Al cycle 3% < 7 b, EECYUHITHRENE D EEC L > AT L THS, OB
203, BT XM L o0 TH D, ZOBO L HOBERHURARS I, YIBEE «,
YD v ks L OEN pitch p 7 K o=(v/u)p TEHEIN B, BHHEE 1.00, 3.00 k X
U 7.00mm/s DA, 0 1EFRFR 0013, 0.039 k5 X0 0.091mm & HHIh 5,

FEEZYE L LRI DDE X % micrometer TIET 5 &, Table.3 ® X Hic
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Table 3. Thickness of Chip in Actual Cutting. (mm)
$ | Feeding Speed (mm/s)
3 Chain |
Sort of Specimen Teasion (k) ’ 100 3.00 700
Yezo Sprucs (148 x 148) 4.0 0.62 0.65 0.62
” 6.0 0.64 0.63 0.55
” 17.0 0.58 0.61 0.72
» 29.0 0.54 0.52 0.59
White Fir (108 x 108) 4.0 0.45 0.51 0.49
” 6.0 0.39 0.52 0.47
” 17.0 0.49 0.48 0.49
” 29.0 0.21 0.32 0.40
e, BHIMOME (GAROME) LBEENCL > T1IHLOREICENROh L2, B

EHNRCHATEEC X 5ER D E ) Ab iy, ZoHHER, YRARIA—EDECI
Q8% ¥ T, SN EEIHMO LT BZ Riding On) T, £ ORMEECIYIBINTebh
Tz Exad, LBOBERHARE L EEOVBEIALHEMT 2L, 2 LR TRE
J14kg OB AL, %D HEE 1.00 mm/s T48 BN 16, 7mm/s TIRIFE 7 [ENC 1 B Lo YIE %

WUl 21Tl > T2 EVHIB L,

Fig. 9 333 NoREA BT LBITH 5%, KFEHFNROKRE L, DWTERES S, B
SADMRE 75 b, % 0EEIVNS WGP TRFERCIHRT 505, BVEEIHAT L L

© Horizontal Component e Vertial Compoment 4 Laterdl (omponent

N
S
T
\X\\
N
S
T

Cutting Force (K3)
%5 &

T T
or S

—— O s s S
freeding  Speed (mm %)
(@) (b)

Fig. 9. Variation of 3-Components for Cutting Force. Specimen of
Yezo Spruce. Moisture Content of 16.0%.

(a) Chain Tension of 6kg (b) Chain Tension of 29 kg.

FOBERIND BRI I BEASA RS s, KR LicYIghofE, Z83 5 U1 ok Kl

T‘%éo

LN OBAL I i ks L iE T80 1§ Fig. 10 s X O Fig. 11 w3, ZOHE,
YO, KPR XOEES D TRRERENVND pHHLEL 5T, HEHRERE
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fLERBRcWH, BEANFELIKRCS (29kg) &, BHLATHHINEED Lz, Ll
ZDERTIL, SKRREAY TS E Fig. 10 §€ - T Fig. 11 wrnd 30 &, L0 Mg
HEERMNLIIMCAEL, 0T TR, BRIV DHHEAPNCHT 25E N L VN L OERER
BRI E CE eV, FORRMAMEDBREC LB DD, FIIAMOFORECHES
BLDOhNE, SHROERIC L > THER LIV, REEENCRT, REIVBYT 5L, H#HE

X2 Chain Tension o4ky e bkg 1 20

) a/7K) A 29K9

v

R

[/ W

§f R ¢

e

1 I I B el 1

0 / =z 7 0 / 3 7
Feeding Speed. (mm/5)
(a) (b)

Fig. 10. Variation of Cutting Force for Different Chain Tension.
Specimen of White Fir.

(a) Horizontal Component (b) Lateral Component

| Feeding Speed. : o 400 mn/s

2 2 . 300 mmk i zaL
2 A 200 mmb
5
;: A/’_A\
10 /ﬁ\i 10+ 0
8 O/U/_—O\o s % stk
&
e 7 vr4 F3 77 % 046 7 29
Chain  Tension (Kg) ———=
(@) (b) (c)

Fig. 11. Relation between Cutting Force and Chain Tension. Specimen of White Fir.

(a) Horizontal Component (b) Vertical Component (c) Lateral Component

DEHEND, TIHI IR AT 2O TR EWI T LI L 5 SAMELBD, DI LI,
B DR TR EDBAL, BRIVEOTHLUHNIHALTn2Z LLbbEELD
NBZLTHBD, BHICET, BEIVBBRYT S LI HHBERT 501k, bar rail O
kT % tang ORTRFET HHEREE LD NS,

HRERTEAINRLRE Z L1, YHIHIPHL NTET LARR) 29kg 86, Hix
B L CEE#E D 720, bar rail & link ORIz KTE oil ®FM%A/E U, X motor 23543 % /e
E, BHCHELEVRBLER -T2 L TH B,

Fig. 11 i Fig. 10 © data »Hi#ix X hicb 0T, BV EEX—EC LB aOUHN
DETH D2, chiekbé, BRAVHERT HREIHIINEE D EEBIfR7e T8 L ol
PED, BONIEALELT, ZVEECRBLEALPEIRTERE LR L > TV 5,
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UH D&t LT, SKENBDTBEEMATEC L, RMOWEIDBURES S
N5 ET, ZOBIEKFEG N2> TEb LD Fig. 12 TH 5,

Wz YIHI R o B BB o [ml55 B A
it Jilpsime Sy L, £hi Table 4 LR L, &
* White Fir N Mosture Content /20%  GZEETIE 5 ¥ D ZLIL TR 1,
3.3.2 £E& D) [cDWT
\__ /45%
s HExD L DDYERIE A5 B
S T, Fig. 6 © X 5 7§ E E 4 Eic 84
5 0%
i — FEOX 1 HER ) O, HoOEELH
% ////;// WRUIIRRECH B 2 U0 L 7o, #2350
/10"/ /// 23.7%
aiftt & (RULSATTY oot PR (D) &AM E M, SN
B PR e FEREAVIC P ERAVLEREY 25
! D2fEE L, FWLEBOLDE depth
: . gage R\ cb DE AL,
4 .0 20 70

g Scad. ) Fig. 13 (X8 A W FETITHIHI L
Fig. 12. Variation of Cutting Force according to T 2RI LOZDED YR T
Moisture Content. Chain Tension of 4kg. »5, EEOPERT X 2881z L

Table 4. Revolution Reduction with Unloading and Loading.
Specimen of Yezo Spruce.

Ehaiti Feeding Revolution (rpm) ]
Tension (kg) Speed (mm/s) Unloading Loading £igpstion (%)
4.0 1.00 1497 1494 0.3

1.00 1497 1491 0.5
6.0 3.00 1495 1485 0.7
7.00 1493 1474 14
1.00 1495 1483 0.9
17.0 3.00 1481 1465 Ll
7.00 1492 1465 LT

AEDRACERRY) - THRKIT 58548 CH 5, Fig. 14 3 X O Fig. 15 £ #0094 o)k
DR Ule, HiEGGETE DN TUIHE Licsa, #3512 depth gage ZBR\ - 3E M 2 L 72
BETHS, KESHEATRBIC, BAGEEILTBICETL, 5L EEE DD
EBTIWH, AV PTCE LSS, MBEIBEEI Ve kERERTRLE, oh
X, RAVIZFTeE A depth gage NUIBOWMBICEN 2 52 5 2 L E L bR, XAKES
NEB/EG Nu BT 5 &, depth gage DEES T LIFTHENKES HCERT/I
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W BB L,

FfEDOHFEFTANT, BAWIZF
(T UIEl & A 2B Y] 5 U)EI & T,
PEI N2 H E VB Lok, EE
BHDtdIT, B AW OEERI
RETEE2bh L E1RELBbh
ok, RO—Frih B bgl©
550, YFA 3 (Parent Wood)
B Y b EE 3 E B 23 1T fedbh BT R
L, A HEIIYIE T3S 55,7 Y)
i B b > ) 0 BT B 2 A T L
feb, YIEI A MR B L A fi %
LBDTRREVLMAEREIRS,

ZOUBIoHE L LT, VEIARS
NdHAHMELE (13 1.2mm) 1275 &,
Wy hramekTsL b, &
B4y D h—E TS L JirH %,
: chiE, EBHNOYHNBRCIZLDL

Fig. 13. Top: Scene of Cutting Action of Single Bph s, Fig. LexrT X5, 9IF
Cutter fixed to Measuring Attach-
ment shown in Fig. 6, in Farallel it £ F (Top Plate Edge) & BiH
§$?§gﬁgizwmm%w” (Side Plate Edge) » 2 fli i %% 0
Bottom : Shape of Chip with Different Depth T, YHAEZ A PE W H i, AR
b o I % Gl (Shearing) 7% T 5 7%,
YHADTE L 75 % & BN X % 804 (Planing) AP35 LIX L, ZORDITHI DA T 5L
Zxbh5,

Shut, ER Q) ofx B Kerf) 2B+ 5L, YUABREAMEAVORGNLD, E
e X > THE S @ik, ®AWLAFEXYHh% (Servance) O TEIGEZh\ sz &L
TWB A, MIBEIE IR AKX (Dragging) b5 HLE LB, HVEHER
LTk D, EHOGEIAMb S Lk - THHIN»AT S 2 L EL bR D, BES N
—E iR L BEAE, COEROEME LT, AN L BEEHELOEHNAZEA LD
T8 BREEE T8,

Fig. 16 X, ®A VWX 0HIc X 2HEEORK TH D, TOHALH1IADLD,
Wiz b bt X 5 B RHAL Y VX h TR b, EEOVNITIE, N LK
Ra Lo FC L ~THE L LTH#sh 5, YEOBIRE, BAVICETRYEIICE >
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2 Horizontal Component
B e \ertidl comporent s
a Lateral Component
£
Y
i§ 0= 0+
So
g
3
S sl 5k
1

o 0f 08 )2 M 2;10 2:4 0 0.l4 08 /.I2 /.;5 2Iﬂ Zl‘?-
Depth of cut (mm)
@) (b)

Fig. 14. Variation of Cutting Force of Fixed Single Cctter with
Depth Gage. Specimen of Yezo Spruce.

(a) parallel Cutting to Fiber.
(b) Traverse Cutting to Fiber.

/sF 0 Honzontal Component Vs
e |lytical Compoment
;t; a Laterdl Component
I )
§ o nF
®
i
QS s s
9 0
o
®
1 1 L 1 _l 1
0 o4 08 12 146 20 24 0" ‘o4 o8 r2 N6 20 24
DE/JZW of CaLthm)——*~
@) (b)

Fig. 15. Variation of Cutting Force of Fixed Single Cutter without Depth
Gage. Specimen of Yezo Spruce.

(a) Parallel Cutting to Fiber. (b) Traverse Cutting to Fiber.
THET % ribon REERL Y, GEUIEIOEMR I PckEERTHA M L7 Bk VB TH
D, DAMDOERL, EKENBITHEEFZF L,
S (1) DBk S, $EFEOHHE T % link OEELZHEL TLHDT, £

BEOUIBI OB E IR EI LB WK T, FOSE HrEms TEWMEX RLTWA I &%
EZERLITHIERD I,
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3-3-3 ER (D) (€D T

EEEDYIYIEIZ 429 % link H o
OB R b, FoEET %
REETOH N O YIENIR LA Fisk L e,
FoWH o 1 fi% Fig. 17 ¥ X O Fig.
18R, WHIMRE ERAate L,
1B DSEAPYIBIE T T 5 % THED
HBE B e fih 3 2 D& <Ted,
MR SE N ERR X D& (35~40 mm)
LR LI, #ElEO level % {&

Fig. 16. Cutted Surface of Specimen with Fixed
Single Cutter in Traverse Cutting to Fiber. Dfc®iTik, bar i hand grinder %

Specimen of Yezo Spruce. EEL, bar OKEBBIC L » CEE

HE L, YIHEEX 7mm/s & 57z,

Fig. 17 7 5%, WEI Tz 2 T link 73 moment % 5%\ Claliz L, 42 M2 G145 15 %
BURBEEANTHEM L T VARED D, TODTYYNAERT S &AWL ICED
bhd, VIHIOKRTIM OB NB2B AT 2825525, Zhid, Thig—EfEU Lo
YA %Mz, $EXN OB\ T 7o depth gage 23 2 lEh 2B, $ENHEHE L TE

i

Fig. 17. Recording of Cutting Force with Single Cutter while Saw Chain
being restricted from Revolution arround the Bar.
Top: Vertical Component  Middle: Horizontal Component
Bottom : Lateral Component
(a) Chain Tension of 4kg. Depth of Cut, 2.0 mm.
(b) Chain Tension of 4kg. Depth of Cut, 1.2 mm.
(c) Chain Tension of 6kg. Depth of Cut, 0.5 mm.
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Fig. 19. Photograph of Single Cutter Motion while Saw Chain being restricted
from revolution arround the the Bar.

Top: Chain Tension of 29kg. Depth of Cut, 0.6 mm.

Middle: Chain Tension of 17kg. Depth of Cut, 0.5 mm.
Bottom : Chain Tenstion of 4kg. Depth of Cut, 0.5 mm.

40 Chain Tension. e bkg 04Ky
Horizonta-Component
-------- Vertical Compoment
- mporent
30 Latemy Goppe Fig. 20. Variation of Cutting Force with Single
Cutter while Saw Chain being restricted
e from revolution arround the Bar.
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