BES ) 2 ORltE: X 0ER
Ze s PEIT D\ T
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1. & % #H &

TERM THICRWCEED AL, AEORERILVHEBEE K- TRY, BHERICOWTH EBiHLo
HAIEL V02D 5, LeLEdD, £DEMEEOERILERLE LdDT, 7 2L
DOFECEBIRENCACBZLLTVRVWENVZ B, '

REOBEDH /7 2 2 — 7 — (FRARKREHRREH) 5 “Twin saw” DEAHO D LICH L WIREOH
7 2RERLI, i, 2K0% 7 2830/ 2 EONETmBRSVE - TV HHERD Twin band
saw kI, HRAESEHERRD,

Lokt TI967THE, BAAMMIZMHEEMATREOERTIhET SRS bichic Lt &
55, $EFD Twin band saw &Diﬁlﬁéél)‘éﬁ%’ﬂ‘g‘;ﬁ%/ I DEmBPFERSINTVWS,

D 24, 7 2 EORTED 2HC S hd, BIRIOWS S R/ 2 BIIEIREY L, BHO®DKR
WEW/ A BR3EhEXRT A REEZESEL TV,

LiedisT, #/ 24 TR/ 2 BIRBEKTH B, LI/ 2B3 2 2icshi, AIEO /7 2 5% 50E
WRRSED X 5o TV 5, FEE LT, AHAOYIEIZIEY S5/ 2 GANMEROID, WEOEL
BERALRTVZ L, BANLE 7 a Gt EFORERZ &, BWILWEDHERATHENETRTST L
BREDBBF LN, ZTOHHFIIHNETHEAEShTV 5,

ZOBFER/ 2 OEREC OV CILBELHRERRG L HRAAET D2 21y, HHekwTidEe L
THEWLEEZHPOE LTHBREZSET S 2 LKoo, BBRABRIIEER/ 20 Uhill, 7%
EfE, 7 T HORESM, BIURENLERERELEN T 2B%RTOOSMEERKART, / 2 HWOMA
T OV TR BB E R BRI S L LTHHE LT, ¥, ZORBIIFRHMADLOTHEES/ = 8K
LUEDOEMBICD D05, ZORERARIBIINEEH / 2OV TOER L LTHERELDT
5, .

FRBOEMIC ST - TiE, i BRAMEE, ik ENTRRCE~ O TEHZNE, /2, AA
REUEHRRSHEHEMARBERE, RHAAERKSBEREDH <D THN BV iivwic, ZhbDh4
CHLTELHHELRLRY,

19694 3 A12H %
D) FEAMEBMIRBMARE - BRAEERFRER
(2 AMEMIASAIIRE « ZEARE
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2. ,E®F /32

2.1 HES/ IOFELEH

#FEH/ 21X Photo. 1 TRT X HSITHEDOOVWTW5E/ 2 &
LEDBE DT, WO/ 3G ErLRS, DTOHH
CIIiT#E % Tooth blade, %% % Back blade X {f#id 5 Z &
12+ %, Tooth blade 13 A ZEIHIL, Back blade {3 Tooth
blade MEIHID X\ D5% D NC X » THIBT 5D ZIERT 518
ExdoTw5h, ZOEBORLWIIRDI STREITH S,

(1) Tooth blade FIE VDT, ZHITEANLZ B A
Ay IR EOWRA LA A LT <, WMAEPKERD,
FRPIVHEOL DIZEY LTV 5,

(2) Tooth blade, Back blade & %JEANEEET ST
EBTED,

(3) HEOFEHY TR o i 2% EFEL2FRRT,
Tooth blade ODAZAML COEMTE S,

PLERERTE VS RELETH B, Tooth blade 23/ METH
Lo oMt FITREWMET 5 LBTRSNh, ThzH
RODERNZWELAD, v—5— v ) EAVELREDFERE ShTW5,

Z OB L7 5E% / 2 13 Tooth blade i 25 mm, Back blade CiF 50 mm, J& X3tz
0.90mm T&H -7, MENIREMRT, BEAWMOTIIRE ST 85kg/mm? BE, TEOH/ 2 IMHRASH
LI D5IRM S, H £ 413Ky, Tooth blade DMAICIIHEANLIEZFTIL » T 5,

2.2 |/EH/ I

BES/ 3l3into X 512, k0%, 2 L3Rk o e
o TWwaHDT, #EN/ 2832l SUT LA s8R
BIED 2RI 7EIL, ThThiIEcEIE, fifEesX 5
LT3,

Photo. 2 WA RIOEBRDIDIZHESIN T — TR OE
Fi/ A BETT, KO/ 2 HET 800mm, LT/ 2HEO
FABIHPESEE 1,200 mm, HAKO XIEiE 420 mm, BRIRGEE
BRAFTYVvI7RTH5, LEHE/ 2 EONFEIHEE TS
555, LR/ 2 EBONAIICIETREZE T edOR D
HBOFTH5,

TR 2 E VRTHEE I IMEE CH S, o LEORTER
7 2B EEr LR ThTrcAERE R, EMHIRlcTD
iR % ImmBEERIC Lic, Z VAW / = S SIS C iRk

Photo. 1 #xE#/ =
Double blade band saw.

Photo. 2 #EE#/ 2%
Double blade band saw machine.  SBIEGIHIUCIIEE L CEBIELV X SITERLALDTD



BER / 2 ORI CETRE®ICO>VT  GEr - lim) — 13 —

S, COWWIE= V7Y — FRELZEL MICX o TEET 57250 T, SO R TEI TR bl o7,
ARl DB # I T, [l 7 — V — 2D EZX BT itk v, 850, 1,050, 1,160, 1,250 r.p.m.
DAL Lic, 2hbiz/ 2 BOEREIC LT, £hrh 35.6, 43.9, 48.5, 52.3m/sec 75,

3. R B F &

3. 1 HEEH _
BEE// 2T XHOEMERCELT, BIMECRSLTFHEING 2 HOBI2EL LTRITS
L, BRCHTEMIEZRTIOLLTRACHNANE, /7 280% 0 NicaT s REELTTETE
Sk, RIS RO OWEICHET BIREAE, 1 E I OMENC X 5HECRET 5T Lt
7

F72, ZHOLOWESRANCEET 50 EMERICOVTLHBEEML, EROH/ = LOLEKE
fTlnotc,

3. 2 hUnBIRER

BEF /7 2 D120 T/ 2BOHRNC LK HAMEDETY T, 207Dt/ = GHBERLTO
EfiD LT VI ERBBREING, ZODIZElFETh UNAIEEHER L TH7,

Photo. 3 DXk 5L/ 2 HFOREREZ AT Y VI/F Vv RALX->T/ 2 HIEASEEY, ZOZENE
BEALYNA VI — 2 — X DBEIEL, BIERDOFEX 2, 4, 6, 8kg @ 47§, Tooth blade I3iF
25mm, W& 7mm, Lo THEMD/ 2DFFE T3 18mm Tho7:, Back blade 13E ELIHIE
P37y p3,  Tooth blade A&RIRIC K » TR % L% 0 FMOFMELZY, AESFHLRTh
JFEJE L CH blade D&ER DR EDERK LS, Back blade 3/ =iF 50 mm, / =2[EI7 blade & 3
0.90mm TH-7, €V aeMHFBHELfFhvaombzaRli, THO ) ZEBOARKTST
~TALEEDH 50mm F, EAHDEVIFER Omm Or—5 -2 YT, F— 74 LEH &OESIT
200mm THho7,

WMESZ LY ORI HOTF— 70k 100mm L7z, 7 28N ORER Tooth blade TiIFT
%/ aEiES DWEME Smm HUABEL, TIHIFHC / = SR 5 2 & 2 TR L THER & AT
BT BHAD2EL L, ¥/ Back blade X DFIFEHFHS 7 2 BHTHL Y "Tmm HBX 5L
72, FIEN (KIoESE, DTFRUT) 1k 300, 400, 500, 600kg & L7c,

Zh 5 DRER 1 Tooth blade © e I
18.5, 24.7, 30.9, 37 kg/mm?, Back blade
TiX 6.7, 8.9, 11.1, 13.3kg/mm? T H7=
%, EiCH7c-Tid Tooth blade D
vt 5,

g @ 7o [ Kk I BIsE R 2 2 EE 900
mm QEFEE / 2T OVTHER L, B/
2 EERRTVIRWHDOTIE 25, 50, 75
mm, ¥ X OH DO HEEHOLER / 2IF

Photo. 3 h UHHIHHAR S
100 mm D DT, EIRIG 1 6~8 kg/mm? Testing metohd of blade stiffness.
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[ s Nt B

CDRERISHREROL DT, Bahxic
DIBOXEERE-DTHDH, TEH/ =
DFEL LY DBEHELLVHEERARL
7oo T2 VAR TTF — 71 X D E980 mm
T, B Vixwe—5—T5F—7AMEE 200
mm Tbh5,

3. 3 EfTREM
)AL BOEME D> TIL/ 25D

Photo. 4 FEfTREMMRBRLE FEIBRELTWH T EHNEE LV, BE
Testing method of running stability of blade.

) 2 DA 1k, Back blade & Tooth

blade DR EXFHT 5 ETHENRMAEZ L OEEXLLNEDT, ZOBHRITO>VTLHBR L,
REAGEEIE Photo. 4 KRBNB ERD T, /afixikvwTwiw ./ 2 &% ) 2B, T, §iF» b
B—5—ZXoTHREL, £7 v Fa V2 X T/ 2 HDAEICI VAT — b LEER 2 HAH
51, /7 2 HITIAMERRO & & ERAKORRNZ ML, 850r.p.m. THEES®/, FMEMERT -7
Ak 100mm QLT BT, v BFLHELEVEECOVTERE{TR -7, Tooth blade & Back
blade #FIMHZHERT 5 & ECIIHMFORENT 2RI LI,

TR/ 22OV Th FAROMBREIT 8- 702, LOFMIRKERROBE L AR THS, HEiEHT
960r.p.m. THo7c,

3. 4 /IBANORENH

Table 1. Tooth blade DIEE H#7 2gENcEWT, YIS ORAICX S/ 2 FDIR
Characteristics of tooth blade ESAIREEL, 7 2 BOBZERE UTHM:, EFLE
H B % e L HET 5, TNTHEER/ = 8T/ 2tk
Item Value
HIRES AR O MGE 2R L,
-/ 2 = 0. 90 mm L £k ) - £
Thickness of blade Tooth blade & Back blade ##ZEflIKEEIC U TERIE
Vhdth of blage 25 mm S8, WEMIC Y & 27 ORI EEME € TIML,
wOWm A 12° BESHBEEREBIOELLDDL, /7 2BORBHROD
Hook angle . , s
& W A BESMZBENC X - CHlE L, BIEME TS
80
Tooth angle 4 LA—BXT, /20O rHb 1lmm DAL/ o
A o .
Ciiiaranﬁ angle 30 Bl Thotc, WBHE/ 2OV THRRICHRL
G o] . i 513 %18 o & D
Depth of gullet 7 mm 2o h B o FE B BHIRELRIIRIED»DDEL
© it 25 mm lo:tT;éﬂﬂﬁ
T4 Y OEE REFTHY ) :
Type of set Spring set Ll EORERIIAM ZEHIRTICEHEREMIC L TERE
)
A§10~1}/:nt)of®sel;‘:’ﬁ 0.5 mm HFOEEE R DTHH, KA LOHMITIIEE
A B A h KOSHLUTEREZRS C LBEENRFETSHS, T
Blade Hardened

ZTIL EOBREMRE L TERO SHHABRET RV,



BER 7 = ORISR X OEFRERICOWT  (FiL - \) — 15 —

O EMAERC SV TIEBR 7 = L OB 2T -7, BEH /7 2 BB T 2EMIT, 2X0EMRV—1L %
ENELTEBH T —TLOFEVITL - TR 072, OEMHBAIIEE 500 mm ORERT, O-EiEX
100, 150, 200 mm iZ2>%7z, ¥l H [@ 13 K £ 2> SAECAED 5 HHT, OELTOLhROESIX
5mm ThH5, OIMEL1EHCONT I~5ETHD, %0 EEIIEIEMEHE»SFHELL,
i, FRC/ 2 BDOEEEIBEE L,

#6538 L7 Tooth blade DWAEILIL Table 1 DX 5TH5, 7H VRS 7H VIV THBH, 3 #H
TEETH Y OEVCERERVICHAT Y Y THD, 74 ORERXERT/ 203574 X i3eR
£DE5ThoT, :

4 A B B R
4.1 BIERER
" BIPERBRIC & - T Dok DI E & RSO LA
" o s00ss LOBFEBITT 5L Fig. 1, 2 0X5THB, L0k
101~ N
PO SER R U CEMIC NG 5, H% 9 &

ENKELRBE, /aGdTF—TAD) 2 BRI AL
LT Fig. 1 X 5 CEB»LIETHS,

Y RHALEAE Y OVBATIBR LTR S
CERMER/NC RS,

Fiebb, &) OFMAICX - THIEEIERICm ET 5,
FREME omm LHE Pkg & ORI,

Deflection

. 1 ]
0 2 4 p 6 & kg 10 KBERTHRING, D% a D% Tooth blade, Back

Fig. 1 R UnfifsE & ZMEORRH blade, ¥4 / 2T DOWTRDICFERE / 2 HFOFERIEN
Tooth blade, & VY 7 U (#E 5mm H )

(=]

. A Saw guide
Relation between lateral deflection and 30 not used  used
lateral load P. Tooth blade without Tooth blade [‘Zz :
saw guide. % | Back blade o x
a 900mBand B v .

I T
o 300 kg 20
Lo 400 » 3} @
A 500 » :
S . 600 » o ¢ L ' ﬂ]
i“: E\ﬂ jlm <;nm
N
%G 10| v
Q T 3\
A\g
L \g
. ‘ N ’.\‘\’\x ¥\'§\t\1
Fig. 2 hUhELEME L OB o ——%———%
Back blade, =V Hb Stress in blade S
Relation between lateral diflection and . )
lateral load P. Back blade with saw Fig. 3 Efa LERISH & OBk

guide. Relation between @ and stress in blade.
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m T LOBRTIRT & Fig.3 Ok Sicis, BRGHBEL
/i ;ﬁﬁ?ﬁ T al3/hEinh, BRERINELERD, 2VDDH5H
I~ , © .
4 s AR ORVEACHRTIEE IS 85, Thit
- 3 J 2 BOERIL A HEL 8B RDTHSHY, Tooth
a blade 7% bUNCEBH / =TI, / = HRTIHD HOWED
r S\: WA TF/NE L 7 » 7z, Back blade 3 Tooth
blade iz}t U CIEBRIS VKWV A3, ZROICH LTV Dix
— - 7 2BMIEWZ £ X B, Tooth blade DEGEIG % 25
05 : 35 & kg/mm? DLERFIE, LACRGIZERIRIGY) 8 kg/mm?
mm
Width of blade DEFH /2 CERRT 5 X 5 fER 28,
Fig. 4 Ffta &/ 2igL OBk hUhREICHT 5 7 2 iEORE % B i/ 2

Relation between @ and width of blade. T, ) SRR A TR LR Fig. 4 0 5
ThHoT,

7 2ig 25 mm TLRAMEAIER ICTHVAS, 50mm T/ 5 k<Y, 75mm i85 & XS D
%, 50mm & 75mm & TRERXDLD o7,

ZDZ Lk Tooth blade @/ =tiF 25 mm BRETIY, / 2iEOEESHEYKEVWT EE2TTLOT,
7 @I TESRIBVEBREELVEVX S,

4. 2 FEFTREHRF

FETRERRICI VT Tooth blade DY DiVEE, vtV DHLGEEDHBERLIFNEL OBGEY
Fig. 5, 6 &R,

Tooth blade IHEANHLT HIFME L FILZF TAELHRL, LORKIIFMBEOMINTH L TP B0
CEBICEET D,

25k
20F mm
min
w15 S
1% K
:3 10 j’é
- >
X 5
8 g
% 7
75
Fig. 5 #%iBE L%V FARE L OBEK
Tooth blade, = V7L . JUNRLEL L sy _
Relation between backward displacement Fig. 6 fiRE L% D FHAHE L ORIER

_ . Tooth blade, £V &b
. thout ’ }
zﬁ;ideload P. Tooth blade without saw Relation between backward displacement

and load P. Tooth blade with saw guide.
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r
sk © 300 K9 5e T
- x 400 + o o300k
§am| e 500 » 5™ 500
S s 4 600 «
3 S ol
. 3 x
a 2 7
] 3 s
g \‘% 5t 7
& kS >
1 05 ; /b P 75
5 p g
Fig. 7 B &3% 0 HRHE & OB Fig. 8 #BE L% 0 HmMEL OBk
Back blade, + V7L Back blade, £V &Y
Relation between backward displacement Relation between backward displacement
and load P. Back blade without saw guide. and load P. Back blade with saw guide.
15+ T T
© 300 kg © 300 Kg
mm x 400 « I5F x 400 -
s ©'500 » * 500 -
2 a 600 » ~ mm} A 600 «
S /0| N
3 S /0
15 3 B —=
% E " - g
< ~ T
< 5k T
g / = s //_/
X 3 s
(8] s e
& g ‘2
S 2
] | :
% 5 kg 10 0 1 — —
P P
Fig. 9 #HBE %XV HMAHE L OR Fig. 10 B E &% 0 HMTiE & OBk
Tooth and back blade, VY7L Tooth and back blade, =Y &9
Relation between backward displacement Relation between backward displacement
and load P. Tooth and back blades and load P. Tooth and back blades with
without sow guide. saw guide.

BIBRRREFRNMBKC L B13ELL Y, v VOFEADEVERLAEVWEISTHS, vV IS L
/ 2 B OBREMIIERERAY > Th, HBBICIHEH LRV 2 SRRV IR ERTH, ETEE
HCRDEVHRPIFCTERVDTH S 5,

—RFIC% D AR E & R R HIBRIC 55 & STV 525, Tooth blade IIAIMIDTHE TABIC
H®EL, OLERINTRSERIT, EEH / 22 Back blade DRABL VIR > T, BBV KETE
X, #%5 / 2 Eic Tooth blade 2EfL 7Y, / a@WDOT7H Y2/ 2BHITHKICHIco 2 THDTH
BRCIHFRIRAES S, .

Back blade T oW TORERKEERIL Fig. 7, 8 KFRTX 5 ThoTo, ZOHPERII LY DFEICL 5%
BRLNI, Y DIRWHEIIE Fig. 7 OX SCHBRELHE L OFREIERALTWS, LAL,
FIESKITRD LERLEZ TEmAH D, 5N 400, 500, 600kg TRRAERKE TERdr o7,

BRBIIFERNPRICALBIBERD L, &) 2AWIISEAE Fig. 8 X 5 CHESNIVIHEIL
BIITH B2, FMEISRICLS LERRIERD ST TR EREH o 7, BRAVARELDIEE
HREIBT 525, v ORWHEIREEIELIRP o1,
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wilth T € ) OFMITL 5213/ = BHSPEEN L T v Y iCHfil
*NmL O 25pm 144 kg » FTHDTREVHIEEZLNS, ‘

gmm * 50, 286 Tooth blade & Back blade & FRHC 21 7B A DHKIER
% X 75w 429 LFEORGRS Fig. 9, 10 LR,

g sk %) OIVHAICHE Back blade HEE & T OTHIE
‘g //; ERELTERD o7, TOLTHLHETIIHER EHE
< /,/‘// VBT - T, Tooth blade DHDIBA L b #5EBITIT
& ol o IO BRAEN T, €Y ObBYAE, WESHETICONT

; R L BWRBOMMEI BT BB ET L7, #iBRIX Tooth
Fig. 11 #0825 ) HHHE & 0L TR R OIMIMEL AT BHME R L7, BIBEIE Too

WE/ 2, £YDHD blade DADPAE X DEL /XL, Back blade itk 5T
Relation between bac1'<ward displace- EFEEUAILET B 2 L3S Tho 7o, FHCHAT X
ment and load P. Ordinary band saw
with saw guide. 51z, Tooth blade 13T HAEMET b K & <R+ 52

5, Tooth blade & Back blade Dfif&n 4~5mm DAL, WD ET Tooth blade it Back
blade i3 2 £ THIBL, £DH%IIM blade DAR L FAEHIER 24T 5, ZORETIRLh LY
MOPE L Biro 7R ERT,

SRRN DBV EBRBRB RTINS TR0 TS, ) OFEOYEIHE VD OhEd -7, FEFTIE
Tooth blade 23%75 / 2B LAY, 7H YR/ = ﬁﬁﬁ%&b:&bto 720+ B DTHBEORRL 10
~12mm BEEEZ SN, EVFEE LTIE10~15kg BEASRR L Bbhs, TOMBRT Back blade
PEEETR LD, FRUEENTD / 2EBEWDRIRIENBMEL Lo T BH7HD X 5T, Back
blade DEFRNZ I LICEL THEIRIVWEEZBLNS, LOLDITIIFIRKE, 7Vv—20MELEE
ERELARGHER B,

DE B OIDEEY / 2OV TRKRDOHAIE 2T - 7o, Fig. 11 KX OFERETT, ZOHAX
Y AL, FIRGINEN Tkg/mm? T/ 2 BIEANL LTV,

BHIDOWMETIIHBRIZEDDTIEL, 20Tl
Double blade band saw o TB5X 572 oOEMME BT LI, /7 2EBHETIToOhT
Ordinary band saw ETLEEIRL D, HEN/ LT, HEE/ =
BB RN WEERITR - 7,
4.3 /IHADRENT
WECEROINERIT & b7 SBIET / = LW/ 2 OIRE LR
Edge-of DikiEN: Fig. 12 WRT L 5 Tho7, Tooth blade 13

ordinary
band saw —

W, 2T UCRE ERBAE S - 2, —7F, Back blade

DIRE LRI, 2 X )R/~ &v, Tooth blade &

Back blade DIREASFOMUMLEY, W& 2 TE 5 IHEM

1, SETLERAREELTVEVWDTHS 5, FUMMEE
Distance from gqullet o kL Tiz Tooth bladé |3y / = X b BB E D IREAE
Fig. 12 7 2 QN OIRES 7 BbAEVOT, BEERIKCES, LHLERD, /=
Temperature distribution in blade. SO E R X B MO EIEEEC & - TR h

°c

60

pper s

40

201

Temperature rise




BEE 7 = ORitEE X CEFRERIC>VWT (&L - im)

595, BLA/ 2 GRNEBEECX 2EEORY—DOFBEETH S,
REOTRE—TAHT2IREE LT, / 2 BiEHEOIBEZZR % L, Tooth blade T 30°C B, ¥
B 2 TIERMEYIEICH LT 15°C, &ficownT 20°C BETH S,

4. 4 VEMREB
4. 4.1 KRR VD EHE

EHEDOR S EMEICOVWTEER/ 2T X 50 EME D EER KD, EVEEL, 220%dv L

— 19 —

BVCEFNORAEIL L » TRLA, I/ 3w e EROEMY (gL y) 24 LT

WEHBRDOT, THBREURVRAOHEEE L,

Table 2. it Fie *t p 3
Materials for sawing test
B & ¥ # REEWE | FHemE | & ko=
Apparent specific|Average width of|
Species Botanical name gravity in air dry| annual ring [Moisture content
5711 gi ¥ Cryptomeria japonica 0.33 5.7 mm 13.2%
b F=Y Abies sachalinen:is 0.35 6.4 12.9
Todomatsu !
e 3 S aps s
Momi Abies firma 0. 41 1.6 15.1
T =Y ; ;
Akamatsu Pinus densz'flora 0. 57 4.3 16.2
<> + e .
Shinanoki Tilia japonica 0. 43 1.5 12.3
hoY 7 s .
Katsura Cercidiphyllum Japonicum 0. 46 3.4 13.0
- F .
Buna Fagus crenata 0. 56 2.6 14.9
IRXF T .
Mizunara Quercus crispula 0.67 2.0 12.9
® Sugi o Katsura 0L o
. x Akamalsu & Shina X’
" +Todomatsu  © Buna mn ,
Tin X Momi v Makamba A R x A
< = A x o
201 %: ___________
8 Back blade front edge
&
L 3 5+
~
3
9
~ o} % 2~14] 300 | 400 | 500
@ & B Sugi X A o
u“: una X' N o’
kamba [ x* o’ o
i 0 I 1 L
0 70
n 20
0 . , , , , Feed speed
0 70 75 20
Depth of cut
Fig. 13 AHEBEOEER / 21tk Fig. 14 OE#H0D/ 2 HGH%iRE

B O0EHHE

Feed speed of various species on double
blade band saw.

Backward displacement on sawing by
double blade band saw.
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PEAMEIOBE, BWME, £46HIF, 27KE1x Table 2 ©X 5TH%, 7, Tooth blade DWELIE
#1757 2 EET#RE D #9 5mm Hi L, Back blade 137475 7 2 B & 09 7mm W L7, BRENIThT
L 300kg, / =3#EL 43.9m/sec TH D, T DREE R Fig. 13 277,

OEREPIAL LT EE Y REIEDL D, BIECLDE2IHEVHSI TRV, OXIE 20cm T
< HveS, THRHEL, v, AFREORLLIVHMOEREL 5T, b F v iEE D RERVHR,
IS RHISHAY S H o eled & Bbhs,

O&HiC®H7 > T, Tooth blade 13HE#I7%iE LT Back blade ICiEfilt L7z, DA DMKBEDHIE
Fig. 14 0 X 5T, Back blade il L7cDb, X5 2~3mm #HBLCEET BEERED o1,
CHROEMEFTL2DLOTRE—ERXRD HDOH LCOEHMINGE Z E2TTL0T, EFRERGE
RO OHEELTAK T~10kg BELMBEINS,

20 Depth of cut

o | sugr o £ U % M TRk D EESSECIE S HBRIIATH >
min

sl Buma e e 7z, ¥7z, O-EHicTooth blade #3#£EL T Back

blade Z#fi-+% % iz Tooth blade DREIMATRE L.
TR 28453555 5T, @ blade OMFFEE
HELTHOH—EEF L OIS,

Tooth blade BA3RN % &% V358 < + 5 & Tooth blade
DB 3T B EITHEBBT 5 & 5 T, O&EM#%O

O
T

A\

0 i

e 20 %0, Tooth blade DRV ANEL 787, FHTT 5 < v Oy
Cutting velocily ICVIBIIERRS DI % T DBEHE L o7,

Fig. 15 % 0 #EACRT 5 / 2 Mg B

. =
Relation between feed speed and cutting 4.4.2 JaREORE

velocity in double blade band saw. BEE ) 2R OVTEDEEE / 2 EL OBEGREs

%?é‘gée Gy RUTz, SEBRIEA X L 7T, BRI 400ke T

w | Sugi x bbb, Fig. 156 CZDRERERT, —FIiC/ 2 EEL
%'” + Buna o a

sl TERDEBEIKICR DS, COPAL / TRES N

THLEEVEBEIHEL R oTe, LAL, /2 HEREL

+
\ Table 3. KA/ = DFET

X + Characteristics of ordinary band saw blade
:\x

3 20
2 E % fil
oL Item Value
N .
N J a& ’tl)‘lghcémess of 0. 90 mm
0t
/ 2lii Width of blade 75 mm
L WMz Hook angle 20°
Wi Tooth angle 47°
0 | . . 15 f4 Clearance angle 23°
/0 75 20 S
Depth of cut L ];ip;h of gullet 12me
E v F Pitc mm
Fig. 16 @4/ = LEEH /2 L Di%D
o~ ! i X 23 y S t
SEEE D bl 7*7 Y DFFE¥E ’ggtpe of F7 %Y Swage se
Feed spfaeds of duble blade band saw 7+ Ui Width of kerf 195 mm
and ordinary band saw.
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5 ETREBASEML, EEROENCE 2R EHMEL RS,
4. 4. 3 LFEH/ 2 LOLBRAR

BOEN / 210X 5 O S HHERR, IEROW/ 20 EOMEE KT B HIETHEH, LITHED
EENRE2EL T/ 28R 900mm OF — FARE / IMELBEHRCZDAL, ZO#E/ 2To0T
BHEREETOSMEEEITR - L EDE D ERELBIE L,

BRAEIS N 7.7 kg/mm?, / 2 EE 45.2m/sec, / 2 & £k Table 3 0 Xk 5¢h 5, itk
AX¥ETF, HEIZ 200cm, OEE 10, 15, 20cm Th 3, #HEL, 7FHCOVTEMBREDR
HOEIE 20cm TOREREENE LIz, ThHDOFERIT Fig. 16 DX 5TH5, BEE/ 2 20TIRE
IR 1 18.5kg/mm? (Tooth blade), / =EFE 43.9m/sec DPEDHERERL TV 5,

COMRTREER 7 213, TBH/ 2 CHRTEYVRENCPLEVX S5 Thote, BWEHK/ 20ES
Ak REOERVERE E LTE, 2EFDEEAIEXLND,

1) HEEF/ 20WACIESBUHACLOEZERLTY 5 O T, AMEHIGTLT LHEY TR
&, BICHIRA, Yoo fEE D,

2) HEBOUIMEREESE/ aDBPAITIE 50cm T LD LT, TEY/ 2 0BEAIIIEE
OLEE 200cm (L&A, OEFDIIELED BB LDDT, ERTIMEDORVIE S 2%% 0 EE
mlix5,

3) 7 aMEREET/ 2 OHFBVOTED EEI/NCILD,

DEDX SHFERTFORENRDH DD LBHRINDD, RCEEC OWTIIRIIT 5 LERD 5,

5 ¢ 3 U

FRBRCEOTIBER 7 = OMAE, FHCRltE, FTEEE, BESMLEERITL, bbeToEH
RERMBAEER L,

R LBz oV T ik Tooth blade DI Z &I X ZHIMDE T 2#H4K 570, RENEZEFO
H/aXDELLTWS, LaL, dEVESLEBEES L/ s HOREMICHET S,

7 2B HD B NEELNEEALT, BIEENO opkg/mm? LEFISS 0, kg/mm? iZov THE
THEROL S D,

T
o= By (2)
E t
aB:l__/zz— T T PP AN (3)

T:93EN ke, b:/ =48 (MEZR<) mm, ¢:/ 3§ mm, D:/ 28 mm, E: vy /KK
kg/mm?, p: K7 v vk, ERiC E=2.24x104 £=0.3 % » TWIOTEHETS &, iFISn 27.7
kg/mm? i L, 2 E5EES 400kg T 52.4kg/mm?, 500kg T 58.5kg/mm? T3 LARY O H
FETLDOITT, O/ 2T HRAIGHEPLHI L TRABRERNEZRETHIENEE L., &
¥, Back blade KRB &IGNEHETH L, §EERS 600kg T 40 kg/mm? BETH -7z,

#iBEICH L Ci3 Back blade DXFHEMAH < Hbhiz, HERIIEES/ 2 XV KTHBEH, F0b
DCEERBIEDIRNE S Thole, / 2EOREIRAKEICOVWTLETEERICOVWTHIE LWL 5T,

“Tooth blade 13CX B EHERIEL +5 2 LABE Lv, / = EORIBEESHOATS, BARSHK



-— 22 — MEARBMRRE H2235

BEMOEME LTHEEELE525LE2 N5,

O EMAERIILES / 2 OBFEX VIR 570, ChRMB R X OEH2RETHZLEILE » TET
EOLNETHA S,

DEo#ERE, HL ETIARBITIRIEShIEER 2 X OHEE/ 2 BICOVWTDLDTH B,
BES T 3RELREOERBC D595, ThboDEREL - TIHREH T2 L I3TER Y, L
L, BMEOCKETHHMENICE - THERAICAZ25DELELLNS,

6. ® #

FHBC BT, GHERZZHE>EO 5V Tw5 Tooth blade &, FOTHEHER 1Tk 5 WDk
Vv Back blade LD 2D/ 2 G LRABEER 2 IXOWT, FOMWAELRET Lic, BEE/ 2 D
& LT, Tooth blade IIIEA R DT, THhiCHERILZEMETEEEAN, 7 v aiy TR EDLHE
LTI E, W blade EIBEANEAEL S B2 LR ERBITONSG, LrL, /7 2@k
DR, ETEEEMET T2 L8 TFRENS, FHBTIE, ATWRARICE > T/ 2 BORIKLEE
IREREZRFTT B L LB, WEEMET 5HRC L - THHIBNC & b7 5 7 = BORESfi 8l L
o, Elo, BAWKRO EVRBRETLD00, ERICOEMLTED EEL kDK,

CORBOBREENT DL, ROX5TH5:

(1) Tooth blade Dt UHRIIZERENZHT Z LicX - TR ET 5,

(2) FEOREHEMZKEED Tooth blade D#%iRE VT Back blade DXIFIT X » THYBKAT 5,

(3) WEHEZMELL 72354, Tooth blade DIRE FHIZEBEH /7 =itk LTAE Vv, Tooth blade 7>
5 Back blade ~OEADIZEII DTV,

(4) FHEOVEHRROBETIE, %0 EEL, EEL L bITH 5, WhE, 25
BB, R/ 2EHDOEBLL > TETFEDLNE LEXIDND, ‘

(5) HEWN/ FRRAEIHBORMCH 52 LI ORBTHHEARMHC L - TRTHFERCILB L
Fzabhb, Tibb, WHEAM GRIRLEER, mEEd, RERQEN) 0N EECHIER bk
WATHITS TOEESHHTIE, BESR/ 20RMIErIhs b0 LBbhs, ¥, —FHHIL
BAEEESBONAWEENRICE - T, BED/ 2t ETFEMfi2E LRy A CERLRMELBbh s,

X Ak
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Some Experiments on Stiffness and Running Stability of Double Blade Band Saw

Tsuneo Aovama¥ and Kiyata Yamacucui®

(Résumé)

The double blade band saw is a recently developed type of band saw, which is commercially
called “Twin saw’’. This band saw consists of tooth blade and back blade (Photos. 1 and
2). The tooth blade has saw teeth and cuts wood directly; the back blade has no teeth and
supports tooth blade at its front edge in order to prevent backward displacement of tooth
blade. Both blades are not tensioned at all. The advantages of double blade band saw are
partly longer life of saw teeth resulting from hardning or chrome coating, and partly saving
of the tensioning operation in the saw filing. On the contrary, the disadvantage of this saw
is presumed to be its weak stiffness and running stability because of the narrowness of
blades. To compensate this disadvantage, the stress of blade due to straining was much
higher than that of the usual band saw.

This report dealt with some experiments carried out for investigating stiffness and
running stability of double blade band saw. Temperature distributions in blades and sawing
efficiencies were also tested. The test on life was carried out in Hokkaidé Forest Products
Research Institute.

Double blade band saw machine had wheels of 800 mm diameter in this test, and the
two upper wheels supported separately were arranged in parallel. The lower whezsl was a
usual one-piece structure. The tooth blade was 25 mm wide and back blade 50 mm wide.
Both blades were 0.9 mm thick. The machine was driven by a 15h.p. motor.

The stiffness was expressed by lateral displacement of saw blade under the lateral load
at base of saw tooth (Photo. 3). The relation between lateral deflection é and load P showed
almost linear as Figs. 1 and 2, and were indicated in formula d=aeP+b. The cosfficient q,
varied with stress of blade (Fig. 3). The stiffness of tooth blade was similar to the ordinary
band saw of 100 mm width and 0.90 mm thickness when the stress of double blade band saw
is very high.

The influence of blade width was rather considerable, espzcially on the narrower blade
(Fig. 4).

The running stability was measured by backward displacement of blade when load was
put on front edge of tooth-less blade (Photo. 4). The backward displacement was observed
by telescope. The results are shown in Figs. 5~11. The tooth blade was weak in back-
ward displacement, but the stability was considerably strengthened by using back blade.
The displacement became smaller as stress increased in every blade.

In the test of temperature distribution, a gullet of saw tooth was heated by soldering

iron, and temperature of blade was measured by thermocouple. The temperature of tooth
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blade rose higher than that of ordinary band saw, and that of back blade was lower.
However, it is not the rise of temperature, but the unequal distribution of temperature that
influences sawing effect (Fig. 12).

For sawing test, ¢ feed equipment unit, was attached to double blade band saw machine,
which contained feed table and two rails. The wood specimens were fixed on the feed
table and moved by hand as fast as possible without crooked sawing. The species and their
properties are shown in Table 2. Length of specimen was 50 cm for doudle blade band saw
and 200 cm for 900 mm ordinary band saw.

The feed speed applied to various domestic woods are shown in Fig. 13. Fig. 14
illustrates the backward displacement at various feed speeds.

The feed speed increased with cutting velocity (Fig. 15). Feed speed of double blade
band saw was somewhat lower than that of ordinary band saw as shown in Fig. 16. This
lower efficiency could no doubt be attributed partly to improper tooth shape. The conditions
of saw tooth on both blades are shown in Tables 1 and 3.

From the results of these experiments, the double blade band saw can be considered
satisfactory under limited sawing conditions and seems useful for sawing of abrasive wood
and for eliminating of tensioning operation.

As the double blade band saw is now in course of improvement, these results should
not be regarded as the final evaluation of the double blade band saw.



