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EXAMINATION OF FRACTURE OF SAE 4140 TEST BAR

by

R.F. Knight®

SUMMARY

Approximately oné-third of the fracture
area had a dark, rough appearance, and the
remainder showed many shiny facets., Micro-
scopic examination revealed many normal
sulphide inclusions and several large inclusions
which were identified by etching tests as being
silicates, probably with a high manganese
content, It is likely that they originated in
the slag. Failure originated at one of these
entrapped inclusions, causing the first part of
the fracture to be mainly intergranular. The
remainder’ of the fracture was shown to have’
occurred mainly by transcrystalline cleavage,
This difference in the mode of fracture is the
reason for the difference in the fracture
appearance,

K Secientific Officer, Physical Metallurgy Division, Mines Branch,
Department of Mines and Technical Surveys, Ottawa, Canada,
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Semi-Quantitative Spectrographic Analysis %

Cu | M Al sn v | G0
o2 .25 .07 +007 .006 .005
Mechanical Properties
Ultimate Yield Percent ‘Percent
Strength | Strength | Elongation | Reduction .
psi psi in 2" in Ares,
105,700 63,000 18 5.4

. RESULTS OF MBTALLURGICAL IXAMINATION

Macroscopic Examination

Macroscopic examination of the fracture'revealedvtraceg of

Microscopic Ixamination

A longitudinalvsection was cut from the bar to show a cross-

3 respectively.

than adjacent to the bright fracture. Material with.a similar

did not show any of this non-metallic component.

section ﬁhrough both fracture types. Photomicrographs of cross-

material which had the appearance of éntrapped slag or deoxidation - .
product. Most of this material was found at the edge of the bar,

and considerably more was present at the edge of the dark fracture

appearance was observed in surface ruptures near the fracture which

were formed when the bar was broken. Most of the fracture surface

sections at both dark and bright fractures are shown in Figures 2 and



(Etched in 2% Nital; X500)

Fig, 2, = Cross-section through bright fracture showing transcrystal-
line cleavage.

(Etched in 2% Nital; X500)

Fig, 3. = Cross-section through dark fracture showing evidence of
intergranular failure and no transcrystalline cleavage.















of the fracture showed bright facets due to transerystalline

cleavage failure, '
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