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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 Vp of the bursﬁng surface speed are
got. And then the presumed values V3 and the experimental values vp 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.

DRERTE SRR IR ERELE L Do

PEk, PHBEEOELBEEE YR T 5 dITE
DD LEEDRE & OBFEARDLR T B2,

SEEFREIMTOSFF T, BERFEHRERO %@hk&&#tkv774bﬁ60%,©&1b
BRI A D, FERDOERRED 2 fErix b RE B D, F RS HEEEOW TR TW e,
FWEE Y 7 7 4 FEEOHA T 4,800m/min) KEL, €rV7 >4 FERABICVY /A FIEE
PMERIND IR oTce Lich T, REWDHE OELEEEEY MITFRIC L > CTHETAEEE
2 BRI b B L C R g T 5 BHIRRE O O B & LTH » e EREREC OV TGRS DTHY,

— R AR S oA R ST, BERILT

¥ BAMVEREREELEERSRIVE 6AIRELEERY VRIY = o 2) >~
Mo 1675y 1ottt ¥ZTLHEEL RS TIVEER TR Eh
** R Mechanical Engineering Research Division 5, }'hjjfjﬁ% 3 O[EEET 5 lﬂﬂgﬂ ﬁE_EE@Eﬁ XEHEET

1. #

i




_2_

HieMh, HEEL S ORI LEAVD L8,
FECHHH EELIDDTHD ,
Fiebb, MR OIS R ORERE
CEEOREEC R TARKEHIEL LD REEITS
JEHABRE X » CTHRERB EWIELX LY, €
YT oA FEAERBIOC VY 7 £ VECARDWT, £
DIETIAEBERET S X 5 &0 iFRERN HRD
T B & e A O O3 L I B % 52
L, EERRCELNCEOVEEREDCEELE DL
WEEYRA, ERBLNIEOHEEREDOHER
BT 5 DI LB A ORI R & 55 o
DEBRBITF T |

2. B )

Ao X 5w Fig. 1 wRT X5 BEE—HFTHhi
ArET HEEMRR, FOhLEO 2h ) TEFE
BT ABAeRIL, EODKWEN L LTRELART
LRI TN ENRIETT 09 BIT or BIFET
Bo FLT, L0 EHHME, (1) RE L O
(2) RTRDBZENTEDY,

2 H2
Gg= 3_;” %wz{az-]— bz_-< lsfyy >1'2+ ayl; }

BT [ e @V o)
Ir=—g gw{a—}—b s r}--.(z)

T a,b: EEMRORN, LR
7 o DOHEMAEEER

IR
‘\‘O'I'\{ or
\<>‘»>/iﬂ

Fig. 1 Generating stress owing
_to the centrifugal force
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Table | List of test pieces
R —E%
Grain: A Percentage of grain : 46~48%
Straight whe'el for centrifugal test E)er'c%a:l%%;? tl;eﬁm
Bond | Grain size | Thickness Grade
Diameter Hole size Height Length
d/D
H L
304 ‘ 25 ' 305 30 0. 0983 30
; ILN,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

Photo. 1
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Table 2 Deviation of presumed value to experimental value
for the bursting surface speed of grinding wheels
A OE OB REE D TOEAE 2DV TOFEH
BT 5 HEEEO R
— ‘ Diameter | Hole size | Thickness Bursting susface speed Ratio Deviation
Bond | Grain Grade | Experimen- P alv 100
tal resume B/VB X o
E (mm) (mm) (mm) 1}1 (m/min) | V&(m/min) % (%)
o 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 &
- . # N 5,822 5, 670 97.3 2.7
g 305 50 19 »
g R 6, 856 6, 960 101.5 1.5
-
B N 5, 989 6,010 100. 3 0.3
- 255 30 19
T 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 25 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
= I 5,746 5, 260 91.4 8.6
= 305 30 19 N 6,576 6, 680 101.6 1.6
(3]
] R 7,054 7,140 101.2 1.2
s - 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
Soichi 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)
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