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Nature of Probleme:

A broken bolt, fractured at AR (see Pigure 1),

and a new bolt were recsived for comparlson.

Herdness Teata:

Vo Mo N,

remTma .

Defective bolL,; at break - 108
o 1 s &t thrsaded

end o 252

Now bolk = 148

Chemigal Analvaeis:

Defective Bolb New Bolt
Garbon, per cent " 0030 0128
Menganesa, per ocend Q.53 Q.49
Silicon, H 0.18 0,07
Sudphur, # 0,085 0.035
Phosphorus, i 0,014 0,010

Hicrostioucturs
X100, nital eveb. X100, nibal etch.

DEFECTIVE BOLT. NEW BOLT.

Annealsad Structure. Quenched snd Drawn.




= Page 4 -

DISCUSSTON

The mest variable factor alffecting the quallity
of these bolts is the welding operation. At the weld
the metal will probably be in the normalized condition, due to
being heated above the critical point and then alr-cooled.
Therefore eny incrsase in physical propertvies due to cold work
or heat treatment will be nullifled at the head of the bolt
by the welding operstion., If fallures occur with good
welding praeticeg It may be advisable to use a higher-strength
steel in the normalized condition,.

The new bholt has been quenched and drawn. This
would result in a tougher metal than that obtalned by
annealing or normalizing. Por low-carbon steel parts,
the greatest lmpact resistance is obtained by quenching and
drawing .

Unfortunately the welded head was not avallable
for examination, but hardness tests showed that the metal
wag 4B V. H. N. softer at the fracture than in the body
of the bholt,

From the limlited infowmation at hand the followlng
tentative conclusions can be drawn, subject, of course, to

modification when more infommation ig avallable,.

gconclusions:

Lo The bolis examined are mads of J. A. K. 1025
steel, as gpecifisd,

2. The broken bolt was normalized, or snnealeds;
the new bolt was quenched and drawn.

Ho Welding will probably nulllify the effects of

cold work and/or heat treatment in the bolt head, leaving it.




(Conclusilons, cont’d) e

wlth an annealed structurse in the finsl assembly.

4o Stronger steels may be sdvantageously

substituted for 8. A. . 1025, provided they sare used in

the normelised conditlion. Soms of these are given bhelow,

in order of increaslng strengths

So Ao Heo XLOZ20

M 1030
" 1035
m 1040

8. Oxide Inclusions shown in Figure 3

constitute "undue segregations or lupuvrities” which are

prohibited in the specification fop thls materisl.
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