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WEDNESDAY NOON SESSION
October. 7. 1936

The annual mecting o the ASSE-
Engincering  Scetion oi  the  National
Saicty Council follvwed a lunchcon and
canvened with C. W. Smith. Standard
Vit Ca. (Ind.y. Chicago, gpencrat chair-
umn, presidinge. Al repans had  been
mimwographed. and copies were distribe
uted at the luncheon.

Dr. Francis .F, Lucas, Membier, Toch-
nicat Stafl, Bell Telephone Laborataries,
New York City, and iuternational 3au-
thority on microscopy and photomicroygra-
phy, spoke on “Laite Develupments in
High I'ower aud LUtira Violet Micro-
scopy.”

The report of the naminating commit-
tee was presented by A. S, Regula, chair-
man. Other bers of the i
were S. I Whiting. R. V. Thalner, C. B.
Auel and Dr. M. G. Lloyd. The com-
mittee’s list of officers, as eketed, will be
found clsewhere in this sectivnal record.

Other sessions spanzored by the ASSE-
Enginecring  Scction included those an
“Safety Belhts,” "Safety Training.” “Ex-
haust Systems.” “Safety Exchange Round
Table,” and “Occupational Discages.™
Reports of those acssions will be found
eliewhere in the Transactions.
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Late Developments in High Power and Ultra Violet Microscopy
——Their Value from an Accident Prevention Viewpoint
for Detecting Flaws in Metal Structures
By DR. FRANCIS F. LUCAS

Member Technica) Staff and Head of M
Bell Tel=phone Labotatori

La
Ine, New York City

Dr. Lucas used about 30 lantern slides and discusscd cach briefly. The high power
and ultra-violet microscopes were first illustrated and described. Following this was

a group of four slides showing the develonment of 3 !
ed a specimen of chrome iron (stainless_iron) at 200 diameters

first photograph

magnification. The structure was so fine that at this magnification little could be
rdinarily

seen. The next photograph, at 1000-X, began to show some structure. X
this would be re| ed as a high power mi ph. Necxt the structure was shown

Crogral
best apochromatic system the world aflords.

at 4000-X with

high power mctallography. The

The structure was

then resolved to better advantage, but mot fully. The fnal miu‘?mph was of the

same specimen but photographed with the new - t e
.&I h he structure completely r'e-lg‘l,\'ed. Details of

system of N. A. 1 and showed 1t

structure — minute carbides of iron and chromium — measuring

ut 150 atom di-

ameters in size were very distinctly resolved,
Dr. Lucas showed how this high resolving power systemn could_be applied to a
stody of fatigue cracks, which vary in width from about 150 atom diameters upward.

Cracks in metal bring to mind fatigue
phenomena as the cause. If one arrived
at this possible conclusion, he would not
be far wroag. [ shall not be concerned
particularfy with methods of test, test
data and the outward characteristic ap-
pearance of fatigue fractures. To review
very briefly some of the ideas now com-

Railways to undertake such an investi-
gation, and his results have become a
classic. His vepented stress tests were
reparted in the London publication “Ea-
gineering™ for 1871.

The fracture resulting from r
stress is a brittle, jagged-appearing one,
so that at first cagincers and investiga-

q

monly held on the subj by 1
gists and engincers may refresh the
memory. It may be an aid to a better
understanding of the new subject of in-
ternal stress raisers and their influence
on the propagation and trend of fatigue
cracks.

Tt is asserted by competent authorities
that 3 very high percentage of metal fail-
ures oceurring in service are of the type
d d as fatigue fail All fast
moving mechaniims whose loads are
cither intermittent or reversed cycles of
stress may develop fatigue type failures.

Literally thousands of things in every
day use, from a giant ocean liner to the
hair spring of a delicate watch, may be
subject to fatigue type faflures.

The advent of the milroad sccms to
have been r ible for stimaulati
thooght on the subject of the fatigue of
mectals under repeated stress. A German
engineer prevailed upon Prussian State

tors Juded that the Gbre of the metal
underwent some change. Oftentimes the
{ractured surface appears bright and shin-
ing as though' com of large crys-
tals. Observers of these fractures in-
ferred that a change had occurred in the
metal and from the appearance to the
eye the theory seems to have developed
that the metal had crystallized and hence
had failed. No one scemns to have ad-
vanced any good reason why a crystal
lized metal should be weaker and more
susceptible to cracking than a non-crys-
tafline one, assuming such existed. But
at any rate the crystallization theory per-
sisted, and it took almost two decades
and much microscopy to dispel the delu-
sica. Even today echoes of this old crys-
tallization theory may be heard from en-
gineers.

As a matter of {act, metals are inher-
ently crysulline. The cryswls st times
may be large and equi-axed or they may
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