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The Protective Effect of Safety Guards
made of Steel Plate

EIJT AKTYAMA™** SOICH KUMEKAWA**

Safety guard is most usefull to reduce the accident in rupture of grinding whell.

But reports of this type of study have scarcely been published to date.

Then we observed broken pieces of grinding wheels collided against safety guards by a high speed
‘moving picture camera and investigated the protective effect of safety guards made of steel plate.

The test pieces and the arrangement of this experiment are shown in Table 1, and the results are’
as the following,

(1) Generally, when a rotating grinding wheel broke, it splits into some pieces of various size
and they collid against the safety guards.

‘We observed the state that the crack produced across a diameter of the grinding wheel and splitted
up two pieces as Fig. 3.

(2) A tongue showed a effective proof for broken pieces.

We. analyzed time that broken pieces flyed from appointed position to arc AB as Fig. 5.

The result are as Table 2.

(83) We measured the parmanent and the temporary deformations of safety guards in the direction
of radius shown in Fig. 6. :

The result for the parmanent deformation are shown in Fig. 7, and the results for the temporary
deformation are shown in Fig. 8 (a), (b), (¢).

(4) We researched of the relation between the deformation of safety guards in the direction of
radius and static load when pulled with a pulling speed of 1 mm/min.

The results are shown in Fig. 9 (a), (b), (c).

(5) Fig._l(),shpws,t‘hc static load equivalent to maximum temporary. deformation.

So the shock test of a guard is converted static test.

And, within the limits of this experiment, the maximum static load is about 980 kg at mark a.
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Fig. 1 Diagram of experlmental system
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_ Table1 ‘Test pieces A

{:/H\:n nnn_%: (mm)
Safety Guards Grinding wheels
Test ’Th' k : :
Wheel dia OAnESS | |Rotati
No. | and guard of member§ Kind Ing
. No.v A|B|C i speed’
r.p.m
1 3.5 2.3 4.5, ,,
2 3.5 2.3 — P-V
355
3 ¢ 3.5 —| 4.5255%50 | 17800
51| 4 a5 | _| x25.4
&‘ . . -
gﬂ 5 (A-1)8.2 — —
g ¢ EB"li 28— —a-36
7 C-1)| 2.3 —| — N-Vv
M 205
8 ¢(A—2)\3.2 —| —losx19 | 4600
o | lB2)2d - | xB4
10 (C-2)| 2.8 — —
é 11 (A-3)| 3.9 —| —
Chl2 |205 ((B-3)| 2.6 — —| -
Si\13 (C-3)| 2.3 — —
w

A,B,C: See Fig. 4
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Table 2 Function of tongue
R OHR
Removable
side member Tongue ¢ (sec)
. existence 42.8x107°
existence
lack 7.7
lack existence 22.0
lack 6.9
Fig. 5 Function of tongue t: The time of the broken piece to move space

TR DR of S (See Fig. 5)



MBS 7 1 v £ — R OP#EHRI o\ — 5 —

L#z. Fig. 8 © ()~ (c) L BWERE O BAES LRBREOT (Fig 6 ¥2B), XAZHE, Bz

794 vE % — ORISR AB ¥ © Rk SEBROBIEIC 31T 5 dhilods b LR F R @%%ﬁ%i&ﬂ%

y?%k%@‘éﬂ%ﬁﬁaﬁ L%, BEERE7 1 VALLE L. Fig. 7 1%, o845

FLich DTH%. ERETAT, WA OO b i — ORBLTY

3.3 AN—DEWH LXREHLBERINIL DLEL bR BR, BE
BEHECOWTL, B-~AER7 5 vor, 46° 2 BWE 7 1 v n%, Pl bERFH OLHE Y B

Fig. 7 Permanent deformation

X A EF



— 6 — PR EAPRFTESE RIS-ER-19-5

r? L 3.5 HEBALHEBLBHE
a% B ;it B Fig. 8 Dﬁﬁﬁjﬁzﬁzﬁ’%ﬁﬁﬁ%ﬁ%ﬁ% Flg 93
>\~@%‘%ﬁﬁ=ﬂt‘§ﬁ&i Eiéé%%ﬁm#%\i{zml’lbl B A LSRR E R TS &, Fig. 10 @J:
51, AT 5 vIr 45° Z L OESEOT, &% Sicieh. TLT, FOBKEL,  asTH 980kg
BHECEEEY, WELEWEOBRYRD. Fig L5, AT
9 » (@~ 1%, FORKELRT.

f

C—1

A-1 : ] T
o ——-— A2 o 02

X

" Fig. 8§ (¢) Maximum temporary deformation
Flg’ 8 (a). Maximum temporary deformation

HEREREY
f 12
L X 3
« b ®
€ 10f—e §
=S A d x
T koo ®
s o I
. 8—% 3 e~
o - S
= B .
2 X
g 4 °
5 x
© Q
o — x
4 <
B K ®
®
e __8Ba
2 2 ® B
| ex o
@ ot
MR R T S N R S B
200 400 600 800 1000
x B—1 Static 10ad(kg)

°

— 872 " Fig. 9 (a) Static test (A-3)
Fig. 8§ (b) Maximum temporary deformation - - HIRERR



MR 7 4 v £ = AOPFHEFRE o\C =

12
®
. x 3
e D
10 - ®
= o %
g _ Aa & X.
?é- oD e
< S
5 8 o i e
5 - _
5 ° 7
é 6 o Q. —x
o
8 L ®
8 e
4
® X e ¢
o
x @ g E
2t—o et
X Q A
- o Ba
[=]
cA
Il | | | L | 1 1 1 ]
200 400 600 800 1000
Static. 1oad(kg)
Fig. 9 (b) Static test (B-3)
4. B

LLED X 3 i ERIE RN D, DX LAE B,
(1) BEEEHOREES, B LBEORHIL;
— B CBEC ST 505, 73— OB
BleoTE, 1/2 ORE I ORI - — i fEize
THLELBON, ZXTHES.

(2) FREHOBENL, KA~ 2FV—nF7

 bKIELFE LTEXDRTE N, & OEREE
Bhb, RERL, KEXGL LD, B

12
.ok E
0}—° ° 4
— 30
[ S
E - a d ®
E=)
2 a 3 x
s 8§—  °
@ (ORI &
o ad —
P
2 6 *
g
.§ | 53
jol
(] <
b2
® e
_ < T g
2t—g—2-
I O R
" oae
L { ] i ! { W | { {
200 400 600 . 800 ., 1000

Static Io.ad£l<g> [
Fig. 9 (c¢) Static test (C-3)
DR, BRI L 25, 340

*W&LTW%@%Lk%E&%%%O;k%
AR

(8) KAZRW, @%EW&%LLw»—%D%H
SECRETAER L B L hob, | 5o~ OREBRIES

B, CLRBHBC LY, RRICHERSh.

(4) REBRTIT, AHE 205mm, E 3 19

Tmm SRR E, R 3,000 min © migd
Kﬁ@bt%,%ﬁﬁkbfﬁﬁgmkg@mﬁ
B B okt EL bR,



— 8 — EEREFETFHEHE  RIS-RR-19-5

X A-1 © B-1 A -
® A2 ® B-2 ® o2
1000 }
X
(0]
900 -
®
800
700 ® &
X
g 600 @ X
g .
(=]
E %
@ 500 o O—
e
X
400 ® *
X .
PaN @ A ®
A
A ¢ .
300 S Oe _
i 8 21O]
® ®
200 Q
A o
100
1 | ] | ] ] |
a b c d e f g
Gage mark
Fig. 10 Static load equivalent to maximum temporary deformation
ERRREHAYTE
X Bk

(1) 7=kx3, YEEEEREWENE, p.1~7 (8B1%5) 1953.
(46 £1 398 M



EELELWRAHARERE RIS-RR-19-5

WA 46 £ 5 B 1 HRAT
B TREERTEFER
RRBMAEXESTHNDEL S

T B 453 — 8441 % (fV)
FORI AT % B A& BRI Bk X & 4

HEFS 108



UDC 621.924

SRS T 4 5 H—OPHEHRICDONT

BLzEs - FE—

ExRATIRFMARMRE RIS-ER-19-5, 1~10 (1971 ‘
- z 507 T
T D WHEOWT BTSN A A FIR X S THIZEL,

2 ot

i
IR DU TP % fIO"“

ARG LS
A IE ;}_{ﬁ

19

FILVERNIT

54 vE B -0

WEOMERHMCMZNTEEL, 2 [
2, POt TAEARYF TS
(#2, @14, 1)

sahde. X, WU

Il ;&_‘j\

O

" UDC 621.924
The Protective Effect of Safety Guards made of Steel Plate
E.AKIYAMA, S.KUMEKAWA
Research Report of the Research Institute of Industrial Safety
RIIS-RR-19-5, 1~10 (1971)
Broken pieces of grinding wheels collided against safety guards were observed

by a high speed moving picture camera and investigated the protective effect of

safety guards made of steel plate.
Crack produced across a diameter of the grinding wheel and splitted up two
pieces.

And a tongue showed a effective proof for broken pieces.

(2 Table, Fig. 14, Ref. 1)



