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NEDOEEDw Y 727 = CHEEEL 48~49 Tholc.
2) BT
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DB A LB U, BMIBRE T X b SN A WRE SR L, Seac ks s Bl 2 %, ThE
NEFEL, SEHECT AEGOH LA TIRT B0, Ho I, 1EPHELL LI X 2K
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NV SRAKROEXARRE

1. EREH
1) $E4 X OHBHRS:
i§ 5in, B 21 BW.G., » Y27 =0 CHEESDA=—~Fvileyh~ AEMEPERELL,



— 68 — PREERBIBIITEHT 4T 88
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BRI E R TR 42 in BRSO EAESERIC LD Ty,
Fig. 1 R FOFEHET 11,099 ftfmin X L, EVEEEL, 7mmin O
Tooth shape for practical 1ests: iy o Ute, (SREEOMAT 28 1, TSRS 0.5mm
QO cm W oNTORYLEED, WA 207, MEAE 437, tHE 10mm, HEE 36mm L, Fig. 1 © X
ST Lico 7Y VBRI L, BB LY ORIETEIRT LA 1.
2) & #
I HANEDO S ED, 5BUADL, ZUW, 18, WIDEXOKEHEH, ZTOHIE
6om, BREHI25 & Lics
2. BB A=E
—#T OMEHERO L 30~40 OIS/, FHlES LRI R HHERTE % b > T
LchDTHH L, MR 33.30m & LICEHWO Ty VIEE 1/100mm FihD~ A 2w 2 — X =T
HWEL, BHRIOT v VIE L OEL OBt L L,

vV R B B &

1. EMYTTAFEICLBER
1) AREED S D
i A
THAERAL, REEREH OMAbR T T AL 50T, MEkoRRY) SR L L TELLR
D005, FHEENMK, hH, HOLDODNrn b EEIC K, M, Q L, RUL, RERE
2b 46 6 XUt 60, HIH 25 80 AW, ZhbEfllAdE Table 1icRd b 0 aAGXala L L,
T
Table 2 % X0 Fig. 2 (3EFIRTIOH B IR LD DT, Zhic L, REOHI V- OOK
DEFAELZEL, SO IIPE, Tk, HAELLL I LREENRBRII-EELLRD A, &
BEORECLOOME EHOH b XAVNIWHERIC S D, Fig. 3 136 70 — 710\ TR 7 WHERE: (41
Table 1. & 3 # & Table 2. v 1 V774 LR
(CPYV 774V, ARRED CAREED 1 X 2 MG O 5 b =

Vitrified bonded grinding wheels
(A grain) for test.

Roughness of ground surface by vitrified
bonded grinding wheel (A grain).

\ - — e S

BEEE | B PE g . |
No. | Grit size | Grade ﬁ%@ffﬂ \ |
! Grade K | M Q
1 ! 80 K Grit size ’ '
2 60 ‘ 7 \ n | I | ®
4 80 M 46 30 23 18
5 ; 60 i ” '
6 | 46 | 7 P
25 20 | 15
7 | 80 | Q 0 0 ‘
8 60 ” B ! 1
5 %0 ’ 80 .S | 18 | 13

j !
fifi% Note : pifi& Grinding loss 0.03 mm
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Rz EE SN DINZ LIHELTH DA, i
SEDBED $ DILCRLWREET, REOHKEIL
B B Tlows, GO LT R Fig. 4 R
T L, FEEENRL, REEDHIA D DA
DEHNAE ., Fig. 5 IEROBELRLI-bD
T, FEAEDII S OIBHRERKRE W2, BEOH
I BATRG, fods, FHFEEMOD S DITDWT
fForEHRRREINL Table 3 DLV Thb,

LIEDEEENSE RV 77 1 Kk, ABBOREAE
IZDWTHERD Z 35 B,

(a) FE&EFE Q OLOIXWHETOH L I AVIE

xoEiR L - e — 69 —
S u

E 30

3 grade: M.

SIS

iz 20

N

S o---- 46
210 ght e 60

Q SiZb | A~

i L6 a 80

Q%: | | | ] |

0 01 03 04 osmm

i ng & (H1yL3)
Grinding 10ss
Fig. 2 ©rV 774 VA (AREED Tk 5
WHEE: L WHETH O & b X DBIR
Relation of grinding loss to roughness of
ground surface by vitrified bonded
wheels (A grain).
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Fig. 3 vy 77 4 FREA (A fRED ic X2 <h
Feather of steel by grinding with vitrified bonded wheels (A grain).
%
80F grade:K. - M - Q.
0----4 6
| e—-gQqht SizE N
s 60 LB
3
%
o T 40 - -
<
S ¥
<
S |
20— -
&
N
< R0 N U NE W NS AU - NN NN WU U N S S S a—
= 0 02 04 06 0 02 04 06 0 02 o4 mm
B e
Grinding.  loss

Fig. 4 v V774 FREE (A UEED 1 X B 0FER
Grinding burn with vitrified bonded wheels (A grain).
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< %| grade : K M.
g 150
XK
v b
I 0
= %)%IOO- L
SN s it o048
N " ize i°"‘60
T 50 &80
Sy -
1 1 1 | 1 |1 | 1 | | | | | 1 1 | | 1
0 02 04 06 0 02 04 06 0 04 06
W E 8
Grinding loss
Fig. 5 ©+ V774 FEER (A BEED DTSRI X BIREE
Wearing of vitrified bonded wheels (A grain).
Table 3. v}V 774 Fiff (A REED CHUHEL T v v B0 FEEETE (MRS

Decrease of kerf width with sawing on saw-teeth sharpened by different vitrified
bonded wheels (A grain).

. 3.248

T

Sawed
area

——
17.644

9.057

19.602

il
Note

%

#F’f

l Grade

NN -
| fr BE
%%tr’l]\} | . Grit size 80 60 i 46
LR ~— ’
o | Material ) ) o ]
[ ) | mm mm | mm
1 HhE> Pinus densiflova 0.08 0.08  0.09
| |
2 © 5 L UADL Quercus stenophylla)  0.08 0.09 | 0.10
3 ! ” 0.01 0.01 0.02
4 | W3 D ¥ Distylium racemosum ' 0.03 0.03 0.05
Table 4. HREER <, BERDBRIES DAy, BRFE 0P »IER IR E <, Bkt

(er V771 ¥k, WA FRED
Vitrified bonded grinding wheels

(WA gram) for test.

ZiffE 5 ! e B2 preieyia
No. Grit size Grade
1 80 K
2 60 K4
3 46 ”
4 | 80 (0]
5 | 60 ”
6 v

] 46

FEALL DT AU, RO Wb ONETEMCH S L BEIND,
2) WA 8o D

i (A

N LDHGE RN 2D THMOEROPHRCHEE 2T 5.

(b)

FEAFEKD & D2 O L3I A, WHEEHO H 5 X

MARE L, FHC, SRSV BEIREE & L Clis 2 1% 1

Bhcu,
(e)
ELTRELEZBND,

(d) (RO BRI EWRETIL DS,

FAEE M ook K, Q orhjuliikss

/']"_\.

L, &

Table2 ¥ Lot

Fig. 2 R 0HRTE O & & X 7e Oz Table 3 1K RTEHARR

AL Table 4 IKHFRDO T L L, FEAEENIHK, oo ihh bitfERc K, O 2L, A
UL, REREND 46 XU 60, fIE2 5 80 %80, thbuxiHagdbBIbDTHS,
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le 5.

HobH FSEOTFEEREE O MRS & £ ORI CRE - UMD

ErY 7T A VR (WA BBED CRHERL 79 VO BREIR (CEARRER

Decrease of kerf width with sawing on saw-teeth sharpened by different vitrified

bonded wheels (WA grain). (mm)
: e ‘ o
e \ - ""'———FIF,,S,I?e 80 60 46 %ﬁﬁgﬁ
Test No. “\ﬁ%ﬁ B | | ‘ :rv:l
{3 R ._Grade K . o K ' o K O
o Material S ‘ | |
| —
1 o Machilus T hunbergiii 0.08 0.03 0.04 0.04 0.05 0.07 11.640
\
2 K " 0.08 0.05 0.05 0.06 0.09 0.05 ' 11.640
1 |
| i
Table 6. v+ Y774 VIR (WARERD © §6
X B e B
Rate of grinding burn with vitrified ®
bonded wheels (WA grain) (%) 3
. <
AR i 3,
T~ Grade (o] K [e)
i R I B S 8
gr@%?: A gﬁ% izel 80 | 60 6 g
rinding Trit size 4 S
loss \ ,, ‘
- = —_ - S
mm )
0.1 5.8 0 ) 0 n
A
' 2 I0-
0.3 18.4 8.2 8.0 <
<
0.5 20.0 | 20.0 | 18.0 e
S N I R
i SRR : ! ] | |
. . R 0 0l 02 03 04 05 mm
MRERBR A BT T B e, FREO MR g '
. o e Grnding /0SS
Boichnb, RFLEEY 1T o8BET 5 o
O . KEEE 46, FE&PFE O  Grit size 46, Grade O
Hie, ZFEASREYT, Tableb %% @ : HPE 60, #HEEE K Grit size 60, Grade K

oo TR X B &, FFE 80 LIAMIRSEERC X
HEBEDHE HIHETIERL, K & O Tixx
OHBEL KB LD LEL BN BDT, 46—

TR LW e hRED LRI,

A REEE 80, FHAFE O  Grit size 80, Grade O
Fig. 6 v r V774 VA (WA RED ©kiI5
AT B & TS O & b S DBYLR
Relation of grinding loss to roughness of ground
surface by vitrified bonded wheels (WA grain)

0, 60—K H kot 80—0 #EEL, Mg so L L

RS DORE OB L Table 6 35 L 08 Fig. 6~8 KRT 28V Ths. Ticht, HEHHD
HH& (Fig. 6) 1k 60—K & XU 80—0 23¢<H, RFiconTik (Table 6) BifEE 0.3mm ¥ T
X 46—0 B X 60—K 23 80—0 X v <h, BHEEO £ < (Fig. 7) 1% 46—0 M0 3 L DX

XL, MAEDOERE (Fig. 8) (IHHEE 0.1mm TIXZ LA EEMNR

&, HIETE DD, PHEEOCIEIC &b e iEnZ e d b, 80—0 2FEHDicy,
LI _EDMBEREATE R L SEARGREEE (Table 5) bV 77 A ik, WA EEOEARICOWTIZR

DZENNND B

(a) 80—O RHEFRTORNKEL, HEEVOET B = L 2R L kPl blewy, A RS
Lomz e 23EX bR, oMo —H L v EHEFTFh w5 eELLh5,
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Feather of stecl by grinding
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Grndin 2 /0SS

Fig. 7 ©r 9774 VYA (WARRED I X %
W <h
Feather of steel by grinding with vitrified
bonded wheels (WA grain).
(Fig. 6 OFRE BB See the expression in
Fig. 6)

L
Qs mm

RSETERIG F JE R

mm
04+
=
O
<
G
4 N
o R
2 2
< & 9
§ A}
S
$
1 I 1 1 1 I
0 0l 02 03 04 05. 06 07mm

g 8
;/‘/'/7(//7/? loss

Fig. 8 v+ YV 774 FREAE (WA REE) o
BRI X B IR

Wearing of vitrified bonded wheels (WA grain)

(Fig. 6 0FRr% %8 See the expression in

5 88 &
Table 7. kv o/ 4 FRER (A BRED

Resinoid bonded grinding wheels
(A grain) for test.

WEETS | M | e
No. | Grit size | Grade
1 80 Q
2 60 4
3 46 4
4 80 M
5 60 v
6 46 7
7 80 J
8 60 4
9 46 K4

(b) 46—0 % XU 60—K oMfEzh ¥
IO 2EZ b, ISR RE LT
{EET HEE1L 80—0  TIRRFORENY H D
b, ThLDEANEE L.

2. TFRFVIEICLBIER

KRRI=F A F Y JEERELLT, v/ A
FIEAE BT 7 R ~TRIEDWTE Z ot
RS EEC oWTiRdk, h, BRE S B
J, M, Q ® 3%, RECOHTIIHED 46 %
LUt 60, D 80 FHY, ZhbEIMAER
bDTHb,

1) vy 4 VR

i fERE

SR L Table 7 T I TH S,

i PR

ERY T T A FER, WARREIORE DS L1
B TEMRRE T o T a7 Table 8 OffEE
W L oF, EitEEINC RN REF L Bhh b

Fig. 6) 80—Q, 80—M s X UF 60— HiEmEl, MRER
Table 8 v/ A FRERTHIEL 7 ¥ VO EIGILE 1T (GEHEBRIEE)
Decrease of kerf width with sawing on saw-teeth sharpened by different resinoid
L - bonded wheels— I (mm) -
- \Q"'\r—,,,,\, o ﬁ:’é&ﬁ i T 5
game | O~ - gk | © M o B
es 3 I PP awed area
i - RiPE Grit sizel —]
Naten | R Gritsize g5 [ 60 | 46 50 | 60 } 46 80| 60 | 46
| m2
I | ZU\» Shiia cuspidata f 0300. 07!0 o8 t | 21.984
2 =5 Machilus T hunbergii ’ 70 09 .10~ —L ) " - 40.207
3 ‘ ~ - o —0.070. 060 08 6.883
4 | 2 U\ Shiia cuspidata : ~|0.06;0.07f0.06' - - 7.345
5 | 5 5 U AN L Quercus steno[)hylla‘ — .06i0.07i0.07| e 10.672




A ASEOVHERRE OMRE & T ORI (BH - [h\) — 73 —

BT s s & L “
T DOREADHAERRIERL Table 9 %
LU Fig. 9~11 ERT LRV TH B, ik,
B 3FEORTAIC DWT, X LICEMRREY
Fotet, FofERr Table10 D L3 H Th
%o Flobb, WHEEOHLI (Fig. 9) i
80—Q A3 <h, RFICoLTix (Table 9)
Table 9. v /4 FRURIC & % RHESRG

Rate of grinding burn with resinoid
bonded wheels. (%)

Roughness of ground suryace

. ey : I
) Grade Q | M . J [ | | |
- ) [ 0 0.1 02 03 04 05 mm
REE ' : wE g
T Gritsize 80 | 80 | 60 Grinding.  [oss
Grinding IOSS\; - ‘ - . - 7 S
; o o O R 80, fH&E Q Grit size 80, Grade Q
0.1 | 0 ol o @ KiE 80, #E&EE M Grit size 80, Grade M
| | A KEE 60, F54FE J  Grit size 60, Grade J
0-3 891 0 0 Fig. 9 v/ 4 FEERICHKE 5 FHEE : HEEO
0.5 12.8 ] 5.9, 0 H B DR
o ) ) | o Relation of grinding loss to roughness of ground

surface by resinoid bonded wheels.

Table. 10. v/ 4 FEERETHEEL 727 VO EEFEIEE T CRARBRER)
Decrease of kerf width with sawing on saw-teeth sharpened by different resinoid
bonded Wheels—'ﬂ.. (mm)

R T
- . Grad -
?ﬁ%@Nﬁ rzi e Q | M J < %%ﬁﬁ%
est No. . . s T awed area
s fE e Grit size |
— ___..,lMate_ria_L,__ S — E ‘ 80 _80_ — . € ‘,,, mz
1 15 BUAML Quercus stenophylla 0.02 0.03 0.03 11,640
2 | 7 0.05 0.06 0.04 } 7
I I R . 0.06 0.06 0.06 ”
I(Slgl
s me
S Ar
=<
=
T2 §5
3-': it 2 3%0'4
‘&; Q ¥
§ N
= | &
3 T 02
w S
NS
R | | 1 1 =
0 01 02 03 04 05mm
ME &8
Grinding (055 l 1 1 | L
Fig. 10 v/ 4 FEERIC X A 0HEEE < h 0 0l 02 2}? )gog 05 06 07mm

Feather of steel by grinding with resinoid Grinding  /oss

' bonded wheels. _ Fig. 11 v/ 4 FREEOTISI X 53
(Fig. 9 0zR% 2R See the expression Wearing of resinoid bonded wheels.

in Fig.9) (Fig. 9 oFr% 1R See the expression in Fig. 9)
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Table 11. #X7 ~~fKA (A BED
Rubber bonded grinding wheels (A grain) for test.
EEREE | m o ) wmEEE | m o SEaTE
No. Grit size | ra e Grit size Grade
1 80 | Q ‘ 6 l 46 M
2 60 ‘ ” 7 80 J
3 46 ” | 8 60 | 7
4 80 M | 9 46 | 4
s 0 ~ |

Table 12. F X —~fXATHHEL

o7 VEOERRLK T CERRRER

Decrease of kerf width with sawing on saw-teeth sharpened by different rubber

bonded wheels—1 . (mm)
\ - %I:A% o - | - - N
) ST Grade Q | M J ’
R S e \_7 EE T
Test No. ~ K B } | ‘ Sawed area
M ofE Grit size | 80 | 60 | 46 | 80 ’ 60 | 46 | 80 | 60 | 46
Wi T A T
| ‘ ‘ \ Lo m?
i [l
1 !t Machilus T hunbergii 0. 080 08/0.06 | ! 40.207
2 ! ” L ‘ ~0.07(0.060.07  6.883
3 Wi ¥ Distylium racemosum =o.04io.oso .04 o 6.798
4 55U AN L Quercus stenophylla0.07|o‘060 .06lo. 060.060.08 ‘ 21.777
5 ] 3D X Distylium racemosum |O 03‘0 050 07 ' 19.083

Table 13. 5 -3~ KA D WFARRLT
Rate of grinding burn with rubber
bonded wheels. (%)

TEEE
Grade Q M J

L.

N EE
TR .Gritsize| 46 ‘ 80 60
Grinding loss T~ i

mm

0.1 0 0 0
0.3 7.9 24.6 | 7.9
0.5 18.9 | 33.5 | 18.9

Table 14. J X —REAETHIEL

W 0.1mm TiL TG RTIL E U A, PR
B 0.3mm Tk 80—Q W&/, FHEE 0.5mm T
13 80—M KU, 60— J IXSERE TR0
BRI fenotco PHERO ¥ < (Fig. 100 v §
NHREL ARG, 60— BET L D &\ EEOR
#E (Fig. 11) @ ou Tkl b PRI D 8D,
FEEOER Y, b LACHREEME T AR
ittt (Table 10) TIXMRECEL & & D Bieh Dz,
LLEO MRS ks L O ERROMEL S, v/ 4
FRERIZ DWW TIERD & 2030\ 5 B,

o7 VO BRI T (CEREBER)

Decrease of kerf width with sawing on saw-teeth sharpened by different

rubber bonde

d wheels. —]I (mm)

S HaE | T o
N T Grade Q : M J i
NN AT
Test No. we BE ‘ iSawed area
- N Grit size 46 80 ; 60
B Material - - \
mm?
1 55U AN Quercus stenophylla  0.02 0.03 0.02 i 11.640
2 ” 0.06 0.07 0.06 \ ”
3 ” 0.08 0.08 0.09 i ”




WA AgEOVHERA OMRE 2 £ 0FER (BH - 1m) — 7 —

1.
B

g
3 3
£ S
> s
3 <

=
ER 4
I 5 S =
X 3 o=

«“ oL
& &
g 5
= -
s &
= |
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Suitability and Selection of Abrasive Wheels for Saw Grinding Performance.

Ichiro KUroDA and Kiyata YAMAGUCHT

(Résumé)

The grinding of saws plays an important part in sawmilling processes. To study this
subject the first step is to learn the principles of grinding wheel selection for saws.

The main purpose of this investigation was to determine the suitability of a type of
bond, wheel grade, abrasive and grit size for the saw grinding job. Particular attention
was paid to wheels manufactured by the elastic process which hitherto had not been used
for the grinding of saws.

General Method

The tests were carried out on a standard bandsaw sharpener (5495 f#/min. peripheral
wheel speed) which had been fitted with a linear feed gear of a saw-plate having a speed
of 28.4mmyfsec. (Phot. 1). The saw-plates of 21 or 26 BWG and the flat disc wheels of
structure 6, size 10”7 X 1/2” x3/4” were used for the tests.

The tests were done on the following points:

1. Roughness of the ground surface: the profile of ground surface as shown in Fig. 16

was measured by the roughness tester.

2. Feather of steel by grinding: the amount of feathered steel by grinding on the

edge of a plate was weighed.

3. Grinding burn: the rate of the bluing area was measured.

4. Conditions of the wheel face: the tendency to clog or glaze the wheel face was

observed.

5. Wearing of the wheel: the rate of the stone wear or wearing loss of wheel was

measured.

6. Practical test on the bandsaw teeth: the decreasing amount of the kerf width with

sawing on the saw teeth finished by different wheels was compared.
Wheels by vitrified process
1. A grain
The wheels in Table 1 were used for the test. Results are shown in Table 2~3
and Fig. 2~5.
2. WA grain
The wheels in Table 4 were used for the test. Results are shown in Table 5~6
and Fig. 6~8.
Wheels by elastic process
1. Resinoid bonded wheels
The wheels in Table 7 were used for the test. Results are shown in Table 8~10
and Fig. 9~11.

2. Rubber bonded wheels

The wheels in Table 11 were used for the test. Results are shown in Table 12~14
and Fig. 12~14.
Comparison on the different wheels in manufacturing process

From the above results, A. 80. M. V., WA. 80. O. V., A. 80. Q. B. and A. 46. Q. R.
were selected for this test, and the oil stone was added to the practical test.

Results of the test are shown in Table 15 and Fig. 15~19. These results show that
the wheels by elastic process are better than vitrified wheels as regards the abrasive proper-
ties for saw grinding, but on the rate of stone wear are inferior to the latter. To obtain
best results from the elastic wheels they should be used only for finishing the tooth point.
and be run at very high rim speeds as compared with vitrified wheels.



