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A Presumption Method of Grinding Wheel Bursting Speed
with Consideration of Stress Gradient

by Soichi Kumekawa

Assuming that the rotating strength of grinding wheels is influenced by the maximum stress and
the stress gradient at the inner periphery of the wheel, the grinding wheel bursting speed can be
calculated from the strength which is got in the bending test under the same stress gradient.

The. grinding - wheels used in this experiment are vitrified bonded wheels and resinoid “bonded
wheels. which are shown in Table 1. . ’ '

The bending apparatuses shown in Fig.3 are used in the bending test and the bending strength
op is calculated by Egs. (10). The results of the bending test are as Fig.6 (vitrified) and Fig.9
(resinoid). _

The bursting speed of the grinding wheels which are mesured in the centrifugal test are shown in
Fig:7 (vitrified) and Fig.10 (resinoid).

Substituting strength op into Egs. (9), the presumed values Vjp of the bursﬁng surface speed aré
got. And then the presumed values V3 and the experimental values vy of the bursting surface speed
of wheels are protted in Fig.8 (vitrified) and Fig.11 (resinoid).

This presumption method gives fairly good agreement with the experimental results as shown in
Table 2.

DMERTEARH SN RELE L b,

Pk, BREIEE OB L EEE X HET 5 IR

LIEH LBADRE & OBBRARDL TV B 23,

1. #

il

TEFHIM Lo WL, FRPEAERD
BRERCAD, EROERAEED 2 otz s HEME
BAHIZIEL Y 7 7 4 FEADEAE T 4,800m/min)
PEREIRB IR T, LN -T, Bethom
2 LIRS L CEIEIEE T % PG o' O

* EFAMOEERBYAEERSRIVE 6 AIRET¥ERY VRYY
A (Nov. 1975) KB\ T—8HEH,
o BRET 7 Mechanical Engineering Research Division

FORLAENREIY) 7 2 4 FEEOBEDHZTH

D, FREHARIOWTIIAR R TV,

APL, €rIV7 -4 VBABIOC VY /4 FEA
DOFEOGFEEEYMTHIT X > THETS EXH
B LT o e BRERCOWTRARE LD THD,
—BIENAE R b O O 31, BHERIES
ERTHBELBRIL>TIVEIR TR L
b, EHARY b OEET SRR DR S LilkET



_2_

BieMy, EHAEE S OMFEIYEVS Z L8,
FUChHDS LELRODTHD,
Fiebb, WO\ TS O R LR
RO T ARKISIEL O S BT B
JEHAER X > CTHERINB EVWIELH LY, €
Y7 A VEARBIVC VY /4 FYEAIKOWT, *+
DI ATRRT S L 5 s &fb0 MIFRB R
BB S & I\ O O b B SR B % i 52
L, EERRCES R OB E DR HIE & D
B RA I, ¥ B b IR O E DR ER
BRET B oD HEREA OB E 255 e
DEBHFTF - o |

2. # )

Ao X3 Fig. | WRT X5 BEE—BTHO
HaAETHEEMAES, ZOoR0LEO h ) CEEE
ET55EIE, BONAMENE L TRELARS
W &ERTTRC TN RIET] 00 B XV o BFAET
50 LT, Thbo GhmsmiE, (1) KB X U
(2) RTRDBZENTESY,

252
dg= 3:” —ng{az-l- b2—4< 13—:_:_3: >7’2+ ayl; }

BT L o e @D )
Ir=—g gw{a—}—b po r} (2)

T a, b EEMROP, SRR
T o DOHEMAEER

Fig. 1 Generating stress owing
. to the centrifugal force
in a rotating disk
EERFRCEL T X T
FEETHILT

EXEREP R ERE

RIIS-RR-25-1
v " DOETY
o : " 0@%@%5
o OEBONRE
g EBENOMEE

(1), (2) Kb >0 pNEMRDB DT, FELE
Bt UCCQRMBAA ML) 09 DREINMEE LS
EEZBNID, LT EDBRRIEN Tomax (1)
RELDRDB L EEMARAEAR F=a) T HELE L,
(3) RATH5Exbh3,

3 1—
Comax ™ (0'9)7-:(1: j:y %‘Dz(bz“‘l‘ 3+); a2>

F T, PG LA CE X ET 5 MR
fE 0 TR 1T - RBA, TORBRKE OB f
DT Gtmax 25 (3) ROELTELINBEY
AT EEFCHFIEAES (1) ROBRAARCS
THAEAKE o IGHOEE ((4) RTRENBHHE]
wWieh X5 e fEOMTFRBRF ORI EHE T 5, T
wbhb (1) R r THITBL

252
(Zf _ 3:1|~u _g_w2< 15::?: , ayg )
Elehnb, BERBHRCRT S oy OIHEE G

’ bi, r=a c‘:ﬂ’t?\{"f

_{ dag o 3tr T 2<_bi 14 >
G”—<dr>r=a_ IR A Ew

Licho El-MTRBRA O AR, hirihsidfud
ChHbERET D E (Tickhd Fig. 3 T dimax=—

BN
Op

NY

\Qﬁj’x

(

Fig. 2 Stress gradient
o h AR



JERJIHE R B L A PR O R O BREEE O HEE Ik

qomax):dtmax/"lzi Eitho

: z & TR OB OBIERIC S LT e RF
C EHEGEE TR OB BRI RBE LT R
KBEEIGHENZE LV D D (Oimax=0smax) £ T H &,
RO MTIS AR Gs 1%

= Jomax

LEGBMD, thb 2 ODGHAE Gy & Gg 1%
Lwe LT

Jgmax _ <d60)
H2 |\ dr Jra

ClkE, HLOWTERETS L

1—y fa\?

1+~

. 20max _ 3+V<b>
H= <da,,> _2a[1+ 73y (_a_>2 «(6)

ar )yeq 34+v \ b

kﬁ:%o
LB v<l T, o —RC EHEE T akb
CThHBHMD

AR ELN S,

%of,ééﬂkéﬂﬁﬂa&ﬁ%ﬁb,ﬁ%ﬁﬁ

BLE EORKEBFIET tmax (CUF “HTHEHZ 0p”

BT D) KD, (3) RO Gomex HTD 0p K

L Teolcd EEBEBAERELOEELET L THUE
op= 3—:1} %w32<b2+%a2> """ (8)

T T wp: SEREA O ERE AR E

- T BBARMET T %,

LoT, WEERECOWT (8) RxBETH L

_ 1
“’B"’—mﬂf{ =2 (g) }"B
3+r\ b

4 9 1
Vgt_3+w—7{1+_1_y<g>z}os
3+y\ b
i Vi EHEEOROEBEREE
Eieh, g=980cm/sec® &b %, FHCEHRT S

Voo 1.411x10% 1 op)i/2
B= 31y 1+ 1—y (_a_>27}
3+r\b

‘ [m/mln] ...... (9)
Lo Tibhb, (9) RV FUELGDELEE
FEE HESI NS,

_.3_

DroBHm BT 2 hicy, KB THWEER
ERWTHHR I EoRE (WEOESM, 5K
BHEMLE) BNREObDE L, iz, BADHKE
RSB B T s EMRETH B L,
HMFRRC ST i Le b s o Lis Ko EE
®, WROAET v VO oW»Tit, HTFoERK
XD BEMT 21T 570

8. = 5%

31T B B A

AU W R R A 0 —&Fix Table | i
TEOITHS, ¥V 7 » 4 FEREOHMTEBAIL,
A X D LTES R, v 4 FEEAD
HITRBECOWTIE, FHHEOTE L D 2mm
BEREWIEOLAZ XV EHBERE T EFRFE L
LR CRBICBIE L o, 0Bt tFkdo
YHW, B 7 - 4 VIR, Vo4 FBRED
C—RIEIRCAVWS S ATER CREX 304, 60%
D 2B OWTERETR, BOEEEEOHTE
Db OMFRBE, EXEEHER &R Uk T
HY, ISHARCERTSESZ, ThZhditTs
FHEGOREEFAFET £0.5mm OHF &k D
RBAE AT, k¥, EEERE: Table 1 1R
THEITH B,

3.2 %ﬁ%ﬁs&w%ﬁﬁ% .
BRI, Fig. 3 XX U Phote.1 KiRT IS5
2 HEE 2 SATC X AMBITRBRTH Y, AR

4Ton 7 52 7 RS HERERE 2 A\ &1 5 RORBH
OWHEMELREL, MIME op ZRAIC L HEH

P

? Otmax 1
Oemax -~ - T
1 N I
£ 24 £

Fig. 3 Bending test
BB



— 4 — EETLVRIFERSE  RIUS-RR-25-1
Table | List of test pieces
R —E#E
Grain: A Percentage of grain : 46~48%
Straight wheel for centrifugal test E)er'c%a:l%%;? tl;eﬁm
Bond | Grain size | Thickness : Grade
Diameter Hole size /D Height Length
D d H L
308 ‘ 25 ’ 305 30 0. 0983 30
| IN,O,R
25 - | 305 30 0. 0983 30
L. 305 30 0. 0983 30
Vitrified 270
60 # 255 30 0.1176 30
19 N, R
205 30 0. 1463 30
305 50 0.1639 50
30 0. 0983 30
30%
50 0.1639 50
Resinoid 19 305 270 LN,R
30 0. 0983 30
60 ¢
50 0.1639 50
WEEEEMEL, 10Ton HFvow v HEWT 27 A
~y FOEE 0.2mm/min THEIER & *1TF» %0
SERREG O OB E A R % ElisR B T, S
% 305mm ¥ X O 255 mm 0BT, SBEEEK
100, 000 rpm > ABU[EHEFEREE, SHE 205 mm D,
BHIREEES 20,000rpm o RREHRRBRE (&b
3P @ AS & — xEE) RAETE3 KO ODF
R O EEEER 2 =8 Ui,
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Table 2 Deviation of presumed value to experimental value
for the bursting surface speed of grinding wheels
RER O 33 OB R o\ TOEFIEI DT DS H
B 43 % HEEE O R
; Diameter | Hole size | Thickness Bursting susface speed Ratio Deviation
Bond | Grain Grade | Experimen- P
tal resumed | Vp/vpXx100 o
(mm)A (mm) (mm) Ua}_z (en/min) Vg(m/min) (%) (%)
I 5, 650 5, 670 100.3 0.3
305 30 25 N 6,109 6, 670 109.1 9.1
0 6, 741 7,040 104. 4 4.4
R 7,162 7,200 100.5 0.5
N 5,956 6,010 100. 9. 0.9
305 30 19 .
R 6, 741 7,070 104.8 4.8
. 60 &
o # N 5,822 5,670 97.3 2.7
= 305 50 19 :
g R 6, 856 6, 960 101.5 1.5
-
3 N 5,989 6, 010 100.3 0.3
= 255 30 19
5 R 6, 757 7,100 105.0 5.0
> N 6,153 6,000 97.5 | 2.5
205 30 19
R 6, 964 7,100 101.9 1.9
I 4,309 5,020 116. 4 16. 4
30 # 305 30 %5 N 5,037 5, 550 110.1 10.1
0 5,171 5, 670 109. 6 9.6
R 5,726 5,720 99.8 0.2
average deviation of presumed value to experimental value 3.9
I 6, 448 6, 160 95.5 4.5
305 - 30 19 N 7,342 7,380 100.5 0.5
‘ R 8,076 8,120 100.5 0.5
60 &
I 6, 352 6,170 97.1 2.9
= 305 50 19 N 7,278 . 7,330 100.6 0.6
' § R 7,757 7,960 102. 6 2.6
g I 5,746 5, 260 91.4 8.6
= 305 30 19 N 6,576 6, 680 101.6 1.6
(3]
T R 7,054 7,140 101.2 1.2
| 30%
I 5, 554 5, 300 95.3 4.7
305 50 19 N 6, 480 6, 670 102. 9 2.9
R 6,991 7,210 103.0 3.0
average deviation of presumed value to experimental value 2.8
total average deviation of presumed value to experimental value 3.5
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UDC 621.924
A Presumption Method of Grinding Wheel Bursting Speed with Considedation
of Stress Gradient
Seichi Kumekawa
Research Report of the Research Institute of Industrial Safety RIIS-RR-25-1
Assuming that the rotating strength of grinding wheels is influenced by the
maximum stress and the stress gradiont at the inner periphery of the wheel, the
grinding wheel bursting speed is presumed using the strength got in the bending
test under the same stress gradient. 4
The estimated values are compared with the exprimental values in the centri-
fugal test.
And then, the experimental values agreed well with the presumption results.
(11 Figures, 1Photo, 2 Tables, 4 References)

O





