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s common practice in the sbrasive industry to utilize
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fillers as ingredients in organic-bonded abrasives.

genarally believed that lead and its compounds
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lred performance charactaristics to bonded abrasive
example, U.S, Patent #2,258,77L dated October 1l,
oses the use of powdered lead, lead alloys, and
temperature metals as fillers for organic bonded
o Thesse fillers supposediy function as lubricants
ing or.abrading process to reduce heat generation
asive life., Widesprsad usage of lead and its

s fillers in bonded abrasives has not occurred, however;
because of industrial. hyglene pr_oblemsa to the manu-

28 well as to the user,which are associsated with

of lead, The study described in this papér was under-

define the nature and extent of the health hazard
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obie, "Why Resinoid Wheel Fillers", "Grinding and
hing" Vol. 7, No. 12, December, 1961, pp.lli-Lé,
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CCHPCSITION OF TEST WHEELS

Several sets of resin-bonded cut-off wheels were prepared

The wheels werse 2zll

Crne set of wheels contained

16" in diahater by 1/8%

tolck, only cryolite as filler,

In the other sets of wheels, either lead chloride (PbClz) or

er (75% Pb - 25% Sn) wvep or g1l of

aced part

lead contents of 3%, 6%, and 12% of the

- ey = om "3 - o S D g Jda J
oted whesel commosition were introduced,

The cut-off wnsel

moositions which were investigated in this study are shown

COMPOSYTION - WD, % 3
Lbresive | Resin g Cryolite; Pb Cpd
Yo Lead f 68 16 16 0
3 - Plin é 68 16 12
6 - PuCL, 68 16 8
32 - PbClp : 68 16 0 16
3 - Soidew ; 68 16 12
6 - Solder % 68 16 8 8
12 - Solider 68 16 0 16
TABLE I. CUT-OFF WHEEL COMPOSITION
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A1 cutting off operstions were conducted with a standard
chopper-oype cut-cfl machine as shown in PFigure 1. XNo céolant
was used, The wheels were operated at 3340 RPM or 1,000 SFPM
when at 26" In dismeter, The test bars were 1~_/8“ in diameter
cnd were composed of ulOZO uveul which had been certified by
The vendor %o contain no lesd., With the exception cf cne run,
all teocoto were conducted without ventilation of the machine,
mechine was located in a moom 62 feet by 31 feet
oy i fest. No general ventilation of the room cccurred
ron, DBetween tests, ths doors to the room were
coened oind The fume exhaust syster: for the room was turned
n To clear the a2ir of aecumﬁlated dust and fume., As a further
czation ageainst héving rosidual dust aznd fums from a prior

Gsest affeet the current run, the wheels were tested in order

igure 1 are the two electrostatic
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pDitztor devices used to collect samples of dust and fume
from rocm air, These devices draw air at a knowa rate through
a maetallic tube whereupon fumes and dust are ccllected by
¢lectrostatic ncens, The fume and dust are subsequently
anealyzed to determiine lead content according to procedures

(2)

established by the American Conference of Governmental Hygienists .

(2Ynpeterminction of Lead in Air - 4 Single Extraction, Mixed
Coler Dithiozone Method", Approved January 2, 1951 by
the Commitice on Standard Methodsz, American Conference
of Governmental Industrial Hygienlsts,.
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ed in 19&3 that the maximum slloweble
concentration of lead in air which was breathed by human beings

te be .15 milligrams per cubic meber, This figure was modified

R - - o =D " s s 2 . ’

ot thoy 1927 meeting of the Americzn Confersnce of Governmental
PR, - TE e @ g 1, o, G4 o 0, U s e e

Toduotricl Hyglenmists which met in Sty Louis to 0.20 milligrams

S T S g o, gy o e oD SN Y JE S T K -
Ture clestrostatic precipiitator alm aampn*uo devices

. -t - - S - v - m - oo X 3 2 F o~ -

ol the opeoratorts nosge. The sccond devics was used to ccollect
- en v o v vom 7 s - —~2 e y y - o 2 o . i 1 R S |
ciz zamples ab o point approximabtely 6 feet from the sut-ofs

o cetermine general room contamingtion from the tests.
The inbuitc to thie device located near the cperator wes
pociticned to prevent large particles Ifroem flying directly

inso the ccllector tubs,

RESULTS &¥D DISCUSSICH

PThe data on 2ir contamination res ulting.frcm the testing
of lezded ocut=-o0ff wheels zre summarized in Teble II, As can be
seen in the table, most of the test results were cénfirmed by
running the wheels again during the second day of testing,
Variaticn in testing time cccurrsd bescauss of elsctrical
difficuisles, The lead cconcentration of 0,24 milligrams per
L.z Standard "Allowable Concentration of Lead and

Cortein of its Inorganic Compounds" Z37.11=1943, Approved
Septenber 16, 1943,
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to the concertration of iead in air,
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tionn riust be given to the particle size of leaded
édust when evailunating its significance as a kealth hazard,
tcles larger than 5-10 microns are not readily ingested

ino the zuman body, and normally are expelled in expecterant
conztitute the health hazard. A second test series was »un
to determine particle size of the leaded dust and fums

emitied during the testing of cut~off wheels, Twelve runs

Dusts Toom thesse tests were anolyzed o determine particle
size, On the averags, 84% of 2311 dust from these tests was

iesg thon 10 microns in size, Furthermore, analysis of this

fine meterial reveagled that most of the lead was in this
portion of the sample, and relatively little occurrsd ag
particles 1aﬁger than 10 microns,

These tests clearly demonstrate that ths use of lesaded
cus-cff wheels with unveniilated n“cﬁi“es rezults in hagsardous
amotmts of ieadébearing dust and fume In the vicinlity of the
operater, Furthermore, the preponderance of this dust and

fume Is of s« perticle size to permlt ingestion and absorption

P4

of the Lsed in the human body. The individual test shown at
the botitom of Table II indicates that proper ventilation
reluces alirborne lead content beslow the maximum allcwable

concentration of 0,20 milligrams per cubic meter,
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CONCLUSTIONS

1, ZLeaded cut-off wheels are a health hazard,
cespocially to the operator,

2, Proper ventilation can reduce the health hazard,

probebly to within safe limits,

3. HMznufacturers of leaded cutndff wheels should inform
thelr customers of the health hazards involved and
should instfuét them in the use of prcper ventilation
and other industrlal hyglene measures %o avoid adverss

realth effects Tto overating personnel,
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Trhe Sesting program described in this paper was arranged
oy Hr. R, A. Baumgartner of The Carborundum Company. Samples
cf zirborne dust and fume were collected and analyzed by the
Irdustrial Hygiene Foundation of America, Incorporated, and

,

by the Hettering Laboratory, College of Medicine, University

February, 196h>
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