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Fatigue of Vitrified Grinding Wheel

by Soichi Kumekawa*

In general, the fluctuating stress varied according to change of rotating speed and to another opera-
ting condition applies on grinding wheels.

For example followings are supposed.
(1) In usual operating

a) fluctuating stress when rotating speed varies from stationary state to rating speed (in trial run)

b) fluctuating stress by change of grinding load in addition to above (in grinding)
(2) In the inspection for strength guarantee of grinding wheels, fluctuating stress when the rotating

speed varies form stationary state to the testing speed, etc.

In addition, it is supposed that some fluctuating stress by mechanical vibration applies on grinding
wheels in all operating state.

Therefore the observation of the strength behaviours under the fluctuating stress state is very impor-
tant in oder to arrange the safety use of grinding wheels.

Then we tried the repeating tensile test of vitrified test pieces which were quarried from vitrified
grinding wheels and other few test about them.

Grinding wheels used in this expefiment are grain A, grain-size 60 and grade I.L.O.R.

The results are as the following,
(1) The results of centrifugle test are shown in Fig. 4.
(2) The results of statical tensile test are shown in Fig.5,

by

where Gt='z‘ [kg/cm?]

P; : breaking load in statical tensile test [kg’]|
A : effective sectional area [cm?]
(3) In the repeating tensile test we tried one-side repeating tensile test with the stress amplitu-
des which were about onehalf, two-third and four-fifth of the statical tensile strength.

The results are shown in Fig.6-(a), and we found that the dependence of stress amplitude on
cycle number up to fracture exists, in other words the vitrified grinding wheels have fatigue
behaviour.

(4) For each stress amplitude, nen-fracture probability is shown in Fig.7 (a), (b), (c), (d),
where non-fracture probability is defined as the following.
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M—M;
M .
M : number of test pieces which are tested under given stress amplitude

P=

My : number of fractured test pieces which are tested under the given stress
amplitude
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A Adjustable speed motor (3[P)
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C Safety guard of rotary testing machine
D Grinding wheel as test piece

E Strain gage
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H Dynamic strain meter
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Diagram of centrifugal strain measuring
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Fig.2 Examples of oscillograph when fluctuating strain is measured.
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Table | Grade of test pieces
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Table A-1 Maximum and mean of estimated
tangential stress as the speed is
3, 000m/min.

FEIEEE 3,000m/min 315 EH
G DR HETEAE & SEEHEE(E

. . Tangential stress
crade) "t | iion

wheels Opmax O¢mean
I 1.94%x10°8 39.8 18.0
L 2.06 42.2 19.1
(0} 2.23 45.7 20.7
R 2.22 45.5 20.6
Abrasive : A Grain size : 60

Fe-T, AXD Table 2 R L X 5 R LY
PEENERIC 5\ CIRIE LK 10* BT D s Fh oo\
RADIGNEEE, FEE 3,000m/min k5 H
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BEAYE2 I WEELZDBRD,
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Ogmax (% Table A-2 WWRT LBV THDo

Table A-2 Maximum and mean of estimated
tangential stress as the speed is
the operating speed multipled
by 1.5
EOWEREO 1/2 ¥ REEREE
ELIBED L5 S oEERBEE
RT3 R MIG O KHEEE &

FigHEEE
Tangential stress
Grade (nﬁZﬁn) (;ﬂig;) (/)
Ogmax- » Ofomean
I 2,777 4,166 76.8 34.7
L 2,873 4, 309 87.3 39.4
0] 3,352 5,027 128.6 58.0 .
R 3,543 5,314 '146.2 66.0
V : half of breaking speed in centrifugal test.

Abrasive : A Grain size : 60
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T, RIS~ AR, BEOEOEERR YT
folve HBEZ N~ FBIX, V— 7 AOBBEEERD
RIEMED 1/2 % 1.5 £ LB n 5 SRR
FLHBELSE, BO n; ¥ CHELTS SEEH
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Table A-3 The strength of grinding wheel
with the history

Kind of Rotating speed at break (rpm)
griinding wheel Group A Group B

8,200 8,000
A-36-N 8,300 8,100
205X19X%X30 8,000 8,300
8, 200 8, 300
5, 800 5,700
A-60-1 6,000 6, 000
305X 25X30 5, 900 5,800
5, 900 6, 000

Group A has not the history.

Group B has the history that its speed has twi-
ce upped till the maximum operating speed
multipled by 1.5.
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Fatigue of Vitrified Grinding Wheel
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We tried one-side repeating tensile test with the stress amplitudes which were
about one half, two-third and four-fifth of the statical tensile strength.
From result of the test, we found that the dependance of strength on cycle
number of loads, in other words the vitrified grinding wheels have fatigue beha-

viour,
(11 Figures, 5 Tables)
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