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On the Mechanical Vibration of Band-saw Sharpener (1)
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1) WHESH: L W
#HHIEH % Table. 1, HiE% Table 3 D—IRITRT .
FIRICHWT, Group TIXHEEMKAEZES, Iid/)
SVEFAIINIZ DTH B, T, REZRE, WE
RICEMT 5Nz 8 DidBe, D& UTRT.

2) EHEDOHIE

WBSESZERICE T 5 iz K H#aEs %, Photo. 1, 2 T
9. 1% Rubber tape, 2137 /7291~ h « &
77 —DBERDOEER REARILEKKD7 o7
W7 7)) BEAU.

wEG ARG (7) &, TOBEA (L) o=f
M, BHBOFREE, /ITHLT +2 ¢ Licid M5
¢ 2RV, (FIZENIGEE). T OH#% Table. 2

Table. 1 Band-saw sharpeners for vibration test.

Group Sharpener | Trade name |‘ Power (HP) g;:;ldggm) i Setting floor | Working years

C Kikugawa (d ir[e]:é%) ‘ 2,075 concreat 3

.5 boarding
I De Arakawa (indirect) 2,020 (Seco. f) 3
F Arakawa ( direlc.g 2,650 concreat 2
A Fuji (dirgétS) 2,970 concreat 12

; : 1.0 boarding
I B2 Mitsuboshi (indirect) 1,930 (Seco. f) 20
E Arakawa ( dirgé?) 2,420 concreat 20
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Table. 2 Accelerometers for test
Capacity ?;slilsgf glgg)tutresist. Calibra. factor Strain/1 ¢ ‘ Natur(ac}g)freu_
+2¢ 120Q 129.4Q GF=2.00 1617 x10-6 ‘ 35
+59 120Q 120.1Q \ GF=2.00 324106 | 200
Table. 3 Band-saw blades for test and precision of kerf width.
Band-saw Saw brade Standard deviation of kerf width (x10—2mm)
sharpener Thl(cmk;lr)less | V&Z’l”%h Swaging | Shaping Sharpening
A 0.92 92 6.3 2.2 2.9 (5
0.82(1) 94 2.4 3.1 4.7 (5)
B 0.72 70 71 6.7 5.9 (5)
0.71 53 7.4 5.7 5.3 (5)
C 0.91 — 4.7 1.7 3.2 (4)
0.92 95 8.5 3.7 3.4 (4)
Dy 0.94 75 8.2 | 4.4 4.0 3
0.9 — 10.4 { 4.5 4.2 (3)
E 0.88 56 5.4 5.9 5.7 (4)
0.94 — 5.4 3.3 3.5 (5
F 0.65 87 48 | 2.3 2.4 (5)
( ) :number of grainding
IZ/RY. WERD V¢, & “E, OBf%R (—#) %, Fig. 1 RIEENIHEIREI DK L, Photo. 3 13X DIREERR
ITRT. LIzds-T, 1 Y4 B DEEIZROBH T El

H5B.

Accelero meter Y4 2§ -ee-- 1.617 %106

V4

Yk G 324

% 10-6
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5 /
=
.2
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g 7 / .
$ Accelerometer. =2
g ¢
g / ~. /
1 / /
).
LO 1000 2000
Strain (10 -4
Fig. 1 Relations of load (¢) and strain

indicated by accelerometers.
(capacity +2¢, +5¢)

BNEHBLOBER A V> 0 3RO HE (D), 3) &
FA—Td 35, BEICHEHALT: Galvanometer DET
REEUL, 1000%. BIREE 2.0mm/mA/137m (£10
%), WFRHEST 9Q (£10%) D% D2 A% AT,

3) HEIRIEEOAIE

HHHET LI, Swage, Shaper FALIEE BB L2
LD 3ITRICONT, ZhThOLH (186~2508%) @
WiRMmE2EAILIZOL, TOEERFELRDIZ. CUF
dsw % swage, dsh |& Shaper, dgr IZWIEHZOZE
HERZEREDTEDETS.)

4 BRI OET
o §ORDTF : EWHFEINIEIE, IEE ¢ i
TEEEE UTEHLNIIEDTH B0, ROFEITE
STEOKREIZRD B, TTEERZHLELT, B
DL % 25 — VTR, The Amm ¢§5, R
7 v FOHIK U - THBIhEERERCH S
HUDERIIBEBERZFARICRA 7 —VTED, Ch%
Bmm & ¥ 5. RICEZIOFIEFEELE (cal) ©, X DK
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Photo. 1 Position of accelerometer adheared

[ 1

load

c — 015 — ; A 0.1s

€

load

Fig. 2 Same examples of recoarding wave.

(Band saw shapeners)

OEREED Cx10-6 THB & FhuE, HHY—F0D
r—FEHMGL.0THBEE, KpsERE eIk k-
TRkpoh 3.
(AxC)/B=e
KiTRH btz e %, {FHAUI Accelero meter
1 940 DFEEHS 1.617 >, 324X10-6 DNFNIH»T
B, ENNEEIOKEIMBRDOLNG. caD
K5 HEhemBRD 5i1Tix, FTESNICENIGE
%, cgs BALICE A RITMIER 50, BEIIEEZ
HIER TR 505, AR CIdidic
14 =9800mn/sec? & Li:.
KITHEMAIEE b L EREBHDO—D2TH 205 E
EBOIEE & T-FAUELR & >—DDHKES), L
oo T BB (mm/sec?) = 472af2 (fIIIRENE s

i
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//WW

+0.1¢

[=]
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=0,19+ *0.5¢>
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V4

~—0.1s~>

—LNW‘VW«

«0.19>

Fig. 3 Examples of recording wave.
(Wooden second floor.)

TEbaNz» 5, FiROKRD bhic (ENMEEDK
X X)X9800 #EHE L, fIdEGREEL»LEFRLTK
»T, EXifRAThIZ, B emdB RS 5.

(Pff = FOEREE_BICRRE T CEGNIZERICHIG LT
Y1 ¢ OETRETATIE, JiEEREOREREHCHE
Thb. THULETRCOD FTEX%2FIH L Bmm < (Accel-
eromete 1 §24hDE) /C IKX->T, 1 §DOmm %
ROTHATES.)

0 % 8 # R

1) BHECEESZH E 2R (D) OIRE)
Group I, II(Table. 1 M) DICEHTEH%Fig. 7
WRY.
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Table. 4 Vibration level of band-saw sharpeners in working.

(Frequency and amplitude calculated from recording waves)

Fixing ~ Freqency (%) Amplitude (mm) x10—4
material E}?ar;%::g ® Setting floor
to accel. m. Fr Fr ay I aT
. 61 273
o | TTolead 5 5 G4~67) | Q70~78) | nereat
load 53 54 52 271
(52~53) (53~54) (50~53) | (264~277)
18 13 98 102
A Do, | Ol Lot | (117 | (83~408) | (43~149) | boarding
ron alpha | 2 18 17 118 55 (second)
load
(13~29) (14~19) (28~233) | (40~83)
59 61 30 208
g | rolead s (45~83) A7~37) | (12~340) | oonereat
Load 56 6 2 140
(53~72) 46~77) 20~37) | (102~292)
, ) 3 8 33
e | melead ) B0~19) | (4~15) | Q053 | et
, 43 46 9 40
load (31~56) - - (40~41)
55 55 # 140
A | load o (530e) (50~72) (30~52) 65~187) | concreat
load 64 75 27 44
(60~67) (72~83) (24~31) (38~51)
77 3 9 389
Rubber tape | pge *noload (52~132) (29~50) — — boarding
77 3 9 389 (second)
load
(52~132) = @~21) | (145~604)
35 34 33 185
o | elead | (s (33~48) (30~35) | (175~199) | oncreat
load 3 35 3 83
(34~35) (34~36) (34~36) (54~125)

* without grinding

HREDIRENES, 8 X R mm %2, IGEEET O~ B2 D2
DEHH, WEEE RS &5 b DLICFIT, Table. 4 wEE (EFLA % 17.8 7.0
Kﬁ?.ﬂmd@m§$,mlmdm%@@ﬁgﬁ) £ M OKEHE) mo D & 2

FERRICTL B &, FIBERICEOTIRIEFRIEL LS
WS, IRMAYINE L A AR TRT. FIoInNREEHIEE
AN X - TREFSEIZ ODMBOBIRN TR I3 L
b X O ERICEIRTE 2 LD o1z, (ABTHE

FENERERD 5, RENES LIRMOEK(EE, BHEEOD

g1, REZEBEURRICERSEL D Sh, HEN
IKEHADBEES N T35 E0RA KOS (Photo. 3
) BEOIEb% Fig. 3 ITRT. ZORENEE
M

v (EFHE) mm 0.04 0.14

2) HIEERTREIDEE

Swage & Shaper ffi2s% FlC, BEYLE SN
B, SICHIICET 5 2 ~ 3 E M EOWE 2R
LTHEFOISB., TheD3TRICONTL SRz
ErhoE#F%EL2—fEL T Table. 31T, F1-%FDE
HiFERDO e 2 N5 D—Fl%, Fig. 5 1TRd. (2#&
DHE% ThZTh ERIGRT.)

FERIC g, —Mic Swage ITRITHVTIE,
3sw=2.4~10.4x10-2mm, Shaper #i ésh = 2.2~
6.7 %10—2mn, {1 FHIEEHIE dgr=2.4~5.9xX10-2m¢&
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Fig. 4 Variation of standard deviation of kerf width

5.

FIULED 3 TEOREZDHR 24 5 12Hic, Group
I &0 iIcELUT, Fig. 4 ITRT. KXH» 5, Group
1, BILEEED/ 3§ O, BRTEICK 2R dgr
DOTFEUI/NE 7250, TOERPHTETHC EidE» L
W,

I sEEMEECEKEITHBIESHOLE

E—ITEE R L5 5 Swage BT X AEEME
#E Jsw RERINCIRE B3 Th 5 5 HE Cgr iICizBEES
IWERFEL, T T Tid, Shaper #fEH®D dsh & f%
TAFEER D dgr & DHEBIT DWT HiET2 A 3 LT
g3,

Fig. 4 THEETEX AT &3, &sh & dgr & Dficiy,
fAnd

dsh = dgr (dgr X% %/)Y)

dsh<adgr
ED2EAEDBDBZENITETH B, LD EiE, WE
OIBETIIRERESELZNEDE, MekE
EBETT230EBHEEL2EBHRLTNS, IoT
COEER BET5129ic, (REHILIES (LX)
i 2 HED Vector |/ a) + a) BEBCONTH
» (Table. 5 X h), ZDKXx X & dsh, dgr & DR
PRRUIZE O Fig. 6 Th s, ARicLhif
OHEIT/Ran 3 &sh #3, XEITRY dgr i3 (>

TRY) AKX, »32—20FANH BT & B4 H
3. &, AAICER (V-D) 2XHCEEATSE,
CDEHNT WY B dsh, dgr MOBEHE (—> TR
9) I, COERCH->TERTH LT 5. 4,
D V—D #Hh5, EWPIEics) 2EHhoD

Vector \/ @} +a] LHENCI-THRESY NS
Ths5EE, MLEIRMOERF:E ogr & ODBR TR
T ETHE, V-DIHLUTDO, EILEEH L Swage
TED osw ik, BHWEZMASCEICE>T, V-
DT ETTH% (KT E3) chid ésh<igr Tah
5L &R, £, TOMT Swage TREOEE »HE
W esw o, BIEEIC X > TEDOBEIRWEINS B &
AT, AEMIIZOETEIORETHETFOATLE

S EELBOVREUDLS>THA. B it ésh=
ogr MIFET, Swage HEEIIBMHETRA LY ®E
TN ERTRT. o> TV—-DHIITIERDORET 555
EHEHEEETEZS>TH 3.

P EZERYT L, BT SN EEEOSEIRM O
B dgr 1%, Shaper »HHEHEOANH»D > B, KD
B BDOK) 2RTTHS5. [Ahd—FHOENED
Wl - THRESNS EELBNS.

F 1z Fig. 5 OV -DoOEHRIZ

dgrm=0.8V+0.02m% LT, V=,/ a} +a] mT

HBMb, %ET@’I%(D‘/ a; + ai 2353 H>1 B3 Shaper
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( 5i==Ta di=ad
® Swising ® ‘ ‘
— THH n..lI”lll"”””l”llll ml L i ; JhAl I”I | |I|4IL| .
BRI SR .." . N M
”"]I'“"l]‘]""f",l; m]| "‘Illf’“
,=3.3
" | Shapering
N lu.uul'“l” I ILL e w— T
il el ) 2.0 2.10 2.2 2.30 _
| ¢,=5.7 !
41=5.9 I |” l I Sharpening i o 01=35
o st 1.50,', 70 K O B TS W N T 200 oo 33
b.=5.7
61 =4.7 ¢,=8.2
2.30 2 40 mnn . 2. N 2
d.=10.4 i
I3
Shapering ' =44
l 70 1.80 190 2.10
$ums. =45
IIM I o‘|=l;-3 Sharpening
_1.70 1,80 1,90 2.00 70
*""Iq “ —
T
d.=3.4
¢ Standard deviation of kerf width (10 2nm)
Fig. 5 Hystogram of setting spread
X10-nn —
VI @ BIEE UTO—DDHAEMEL $ ZBA N BIEESKD
6 O---4dsh 9 $ 6“5-
i (EREHDTRETH 355, —>OIEEIEEE LTo
5[ -~
- X e KeRDIs, SHOEHRCIY, X ERSBEELRD
RN % ,/’i/ Tz
= Q_ -~ !
E %% é 1535, DI LICER Y 5 NIt EORBITONT
- —~ ®
-7 i ' i, AERTIXILD Db Tz,
) ! | d)‘ ' | ' |
1 2 3 103
Veetor of  amplitude

. 6 Relation between amplitude (mm)
on revorution axis of sharpener and
standard deviation of kerf width.
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BUCHERAROREREBIEZEIRE LT, ZOERODT
BERROIRENE » IR E AR, BNVEE, ERA o
LR HANTHET % LA, chbDfick > THE
FoNIEHHEORIBNOBEE 2N, MEOBEE2H
AREWET A ENTEI.

KEFEIC XY, Btz &,

1. IEEZEERENL, EEFZACEIERICEES 5
DEBH 3.

2. WHEfE X OMOEZHEDEMOER, FIEICE
WTR LN BEMZRT. MEER (Eizh) 1T
T, EIFES X, 13~77x10-4, Erf1 mmix,
/ 1 8~98x10-4, 1 :33~389<10—4 OHEFHMITH

3. (J#o5r, LEABW)

3. REZRE, WIRRT, HERSHOHEOKREEORE
BE, ACEHRIZAN M TH 545, ETAMIE
0.04 & 0.14mm SEHIS Nz, UL, TOEEHEE
OH:EFits LI THEIR, REBRTIIDD S Eh-
7z,

4. HHRMOEEFZIIXK 2 TH 50, TA~F/MER
TRIEKDEY TH 5.

Shaper %@ dsh mn : 6.7~1.7 <102
WEEHO  dgr mm:5.9~2.410-2

5. HEIiREIR & EIRMO 6 & DficiE, RO 5 /5B

EMBBDHLENB., B, HEFShizEERORKRNL

MEIRMOKEE X, Shaper 7>, WIEHD S L, {EAOK

B (00K 2RITHS5, Ahb—HiLk->THBA
EFHEINB EWNH T E, T/sb b shaper K5 DEL
b ORIRHRODLEIRICHEIT T T DBEIZFAA L
BB smnT s, shaper EEDEW S D% EH)
BEOKREs#MIcHEIE, TOBEIEERICRES
72 (V-D#) BEWCETETTRENITLTHS.
ZUT, BAaBORMNOXMNCI T, EZHEELD
NAHEIBHOKEE dgr X, V-D HEL, kOEHK
TRIh3.
dgrmm ==0.8Vmm+ (.02mm

BL V= a)+a) (a=fEM)

o dgr OfEIxFE 7z, EABMICHT 5 Shaper #
VEDFSE dsh THBT EMNEF UL L, dgr>dsh &
X%, PEIck > Togritii-> &, dgr<<dsh @ & X1,
WEIC L 5T KRN EELLNS.

(FH.42.9)
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Summary

The main purpose of this investigation was to search out a suitable swaging condit-

tion of band-saw tooth, by comparing the relations between the standard deviation of

swage spread (kerf width) and the mechanical vibration level of band-saw sharpner.

Vibration level of grinding axis were measured by useing the following aparatus, and

frequency c/s and amplitude mm were calculated from the recording waves.

Accelero-meters. (capacity +2g, +5g)

Dynamic strain amplifier.
Electro magnetic oscillograph.

The position of accelero-meter adheared are shown in photo. 1~3.

Results of our test for each sharpener in six factories are shown in Table 4, and

Fig. 4 and main values of vibration level and standard deviations (8) of setting spread

are as follows,
Amplitude 8~389:10-4 mm

Firequency 13~77 ¢/s
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8 of shaping condition 6.7~1.7x10"2 mm
3 of sharpening condition 5,9~2,4X10"2 mm
From these results, it was reduced that the final standard deviation of setting spread
(kerf width) formed by sharpener would be determined by either § of shaper condition
for the tooth point or vibration level (V) of grinding axis, and the authers determind a
next experimental formular for relation between & and V. (Fig. 6)
3 mm=0.8V+0.02mm
In this case,
3 : final standard deviation of kerf width.

V = \/ ai + a}/ a is amplitude (mm) of grinding axis
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