Tip No. 2

Tip No. 2 can be helpful in classiiyving a
prieumatic tool problem. In descaling a roll
the operation is done very much in the same
fashion as one would descale steel plate or
nick concrete. Three yenrs ago this opera-
tion was quite hazardous because of poten-
tial accidents associated with the breakage
of chisels. Laceruied or broken fingers were
common because of the inevitable exposure
of a man’s hand when an end of a chisel
hroke off.

To understund the fundamentals under-
fying this failure. we¢ mensured irom the
origin of the failure 1 the cnd of the chisel
as recommended by the suggestion for an-
alyzing iailures. Results of measuring 360
such failures produced a frequency distribu-
tion which told us immediately that the fail-
ures did not occur a1 the same spot. They
varied over a wwo-inch length. Tif No. 2
suggests that this is a metallurgical prob-
lem. Therciore, we investigated the factors
that we thought were related to this failure.

We Jeamed 1hat each chisel was subjected
to bending stresses due 10 offcenter impact
and these bending stresses started failure in
the suriace lavers. The exact location of
cach ifailure was dictatied by minute irregu-

larities in the surface Each chisel had on .

its suriace an umavoidable layer called a de-
carburized laver and it is"a recognized fact
that decarburization does not resist regeated
stress as well as material not decarburized.
We were faced with the problem of cither
removing the decarturized layer or strengih-
ening it. We decided that strengthening it
would be the most practical and we chose t0
1ry shot peening the surface of the chiscle<.
By this method, the surface of the chisel is
spraved with the steel shot which closes up
any pits in the surface and induces favor-
able compressive stresses in the decarburized
layer.

Our first tests were conducted on a lot of
1.000 chisels. One-haM of the lot was the
co-called standard chisels that served as a
control group that would give us an accu-
rate picture of the performance of unpeened
chisels. The remaining half of the lot was
<hot peened 10 sirengthen the surface layers.

With 300 standard chisels after 14 days
service, there were 360 potentizl accidents,
with 360 broken chisels and 140 dulled ones.
With 500 shot peened chisels after 39 days
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service, there were only 10 potential acci-
dents with 10 broken chisels, 13 broke
through the stamp mark, and 477 dull ones
\\hile this was an encouraging improve-
ment, we did not stop devdopme:n work
We leamned that by revising our peen:
technique slightly, we conld reduce the li(l
dull chisels in the standard chisel pile to 2.
Our records show that potential accide:-
have dropped irom abour 300 per 1.000 ma-
hours to less than 1 per 1.000 man houss

Broken Gouges

The same reduction in potential acciden:-
was reproduced in another tool! known =
the gouge. The origin of {failure varied c..
siderably as was indicated by the lengih
the broken tips. Tip No. 2 provides the ciuc
as it did in the case of the chisels and, &
thix instance, too, hundreds of potential
cidents have heen eliminaied by shot peen
the pouges«.

- Stripper Tongs

As with the preceding cases of failure «.¢
jaicumatic tools, the same techniques arc
plied to amalyzing failures in heavy equi;.
ment. A device used to remove ingots froc:
their molds is known as a siripping ionz
Our records show that many of thesc tonge
have sprcad or lnve broken suddenly in the
past. Fortunately, we did not have any ac-
cidents; but no one could guarantee immu-
nity under the circumsiances with whicl
théy were used. In examining the failure
in accordance with the suggestion advanced,
we learned that the origin of failure varie®
widely. Some failures were near the lower
ends, some were near the pins, and snme
were midway between the pins and the end-

Tip No. 2 suggested a material investig:-
tion. We investigated the stresses that coull
be set up in the tongs under various load-.
particularly when sticker ingots were beinc
remcved. \We leammed that the materiai
shouid he considerably stronger to wiih-
«tand normul operation. \We immediatels
changed the material specifications from an-
nealed plain carbon steel to heat treate!
alloy steel and almost overnight improve-
ment was noted.

Instead of spreading at the gripping sur-
faces, the new tongs resist spread. But, murc
important, is the elimination of breakage
In over two years of service there has not
heen a case of potential accident.
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Axle Failures

Axle failures on rolling stock constitute
one of the most serious potential accidents
we have to deal with. When an axle breaks,
n> ane can predict final consequences. For-
«mately, we have never had a lost time
accident due to such failures but we did
*ave a potential as high as 12 in onc year.

As many as 12 broken jourmals. off curs
.ccurred in ane vear. They were all at the
.azme Jocation, the radivs at the end of the
‘ourmal.  Tip No. 1 snggested a design
;rotdem.

We studied the design and learned that
:he ¥ inch radius at the end of the journal
was a sress raiser and it actually increased
.iresses by nearly 2 times. The respansible
factor was obvicus 1o ps as investirators,
tut we felt that we needed visual proof to
support our theories. Tt occurred to us that
if the theery was correct, then both ends of
the axle were exposed to the same stress
levels and, although it appeared that only
ene journal was broken off, the “mbroken
end” should be cracked.

To prove this point. we examined the
~unbroken™ journal and saw nothing. Realiz-
ing that cracks of this nature are too tight
0 sce with the naked eve. we wrapped an
rrdinary welding lead armund the “unbroken™
jeurmal and passed turrent through the lerd.
This magnetized the axle and after sprin-
Lling nagnetic power on the journal we
brought out the clinching evidence. Here

was prom that the potential accidents were
originating in the radius. We redesigned
the axles and after three and one-half years
of service, not a single failure has been
reported.

Shear Knife Breakages

Shear knife breakages are one of the
worst kinds of potential accidents because of
the possibility of flying picces of steel. All
of the knives were in aperation cutting steel
beams. Some oi the knives were spalied and
some were broken. \When the knives are
examined carefully. the origin of failure is
found at a difierent location, thus indicating
a metallurgical problem.

A careful study of thiz problem shawed
1hat high frictional heat was being devel-
oped during cutting operations and cauneed
tiny heat checks tu apen upon the suriace
and finally Iecading to these serious potential
accidents. By changing the analysis of the
material to provide heat resistance we have
completely wiped out these failures provid-
ing safer operating conditions for the shear-
men.

17 we have improper balance of material.
detign, and load. we can expect unpleasan:
consequences, including potential acadents.

By applying Tip No. I, or. Tip No. 2, we
have shown how it is possible 10 achieve
proper talance of material, design, and
lrad. and hring abnit several pleasant
consequences, mchudin reduced potential
acadents.
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My discussion is the story of supervisory
«afety training in the Engine and Foundry
Division oi the Ford Motor Company.

Beiore we get into the details of that pro-
gram you might like to know something
about our division and its relation to the
overall compxny operation.

The engine and foundry division is pri-
marily respunsible for the facture of
all autemotive engines used in the company’s
passenger and commercial vehices. This

Dearborm, Mich.

includes the Lincoln, Mercury and Ford
overhead-valve V'8 engines and the Ford “6™
averhead-valve in-line engine. We also build
a complete line of industrial engines as well
as a tank engine for the Armed Services.
\We have ecight operating plants, four of
which are joundry t-pcmuons and the re-
smaining four are engine machining and as-
«embly plams. Our cmployment ;\ppm\l-
rmates 33,000 emplovees at the present time
with a very wide range oi job classifica-
tions.




