

















Discussion:

According to the specifications in Dwg. £-38038, the
tubing for this part should be SAE 1020 steel. Ths results of
the chemlcal anelysis showed that the tubing examined was mads
of a material which in no way resembles a plain carbon steel.
A3 a matter of fact, the steel was found to be a tcol steel
conteining, in additlon to high carbon, the alloying elements
chromium, tungsten, molybdenunm and vanadium. This typs of
steel, on being subjected to a temperature high enocugh to melt
1t, as 1n welding, becomes a very hard (60 Rockwell 'C') and
extremely brlttle product (see Figure 5) which is totally
incapabls of withstanding any shock. Hence, 1t is not sur-
prising that the part failed after very limited service.

The photomicrographs substantiate the rasulte of the
chemical analysis, The steel 1s actually a highly alloysd

tool stesl,

CONCLUSTIONS s

1. The steel tubing which failed in service was made
of a tool steel containing the alloying elements tungsten,
chromium, molybdenum and vanadium,

2. 3Since the steel specified was SAE 1020, 1t must
be concluded that the wrong stesl was employed due to an error
in the selection of the meterials.

$. Fallure of the tubing resulted from the employment
of a steel sntirely unsuited for the purposs intended.

Recommendatiocon:

It is strongly recomnended that a rigid system of
inspection be 1nstailed, in order to prevent the use of faulty
materials in the field.
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