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INTRODUCT ION
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envivonments difficult, (Sabayo., (2)., 1991). The auvtomotive, -

ABFOCSPpACE e electronic industries are particularly
invalved 1in research that has led to the devel opment of
arige af advanced engineering A electronic ceramic

materials, (Ferpie, (3), 1992).

MATERIAL AND EXPERIMENTAL PROCEDURE

Material of the following composzition in the form of a
having dimensicns 232mm w 1S3Unm 2 S0mm was supplied:

3%ew Mi 2 1.54%4 Cr: 1.12%, Mine (6 =17/ Before beinag
achined smooth, they were hardened at 650° and - tempered at
20C and then notched according to the specifications. Fig 1
such  geonetry. A Haigh machine was used for pre-
cing. ALl conditions satisfied for pre-cracking were ful -
(Brown, (4), 192707, The main feature of the rig were
ppall rods including pin loading grips to fit into the holder
af YR Instron testing machine in & chamber to provide
enviranment around the specimen permiting a pressure of 0.5
1O0-% torr., Fig 2 shows the details of the chamber.

FRACTURE TOUGHNESS TESTING

Fracture toughness tests were carried out om an Instron
machine at s cross head-displacement rate of 0.02cm/min using
such precracked specimens  and specimen were mounted in pin
type aripse loasded in tension. A 1000 Ohm BISRA clips guane
s located across the notch of the specimens by using br‘aéa
saddliess glued on the surface of the specimnens. The plot on
the X-Y recorder was subsequently used for analysis and
measurement  of fracture toughness. Fig 3 shown the 1oad-
dizplacement records, which fulfilled all conditions for
valid Kle tests 1n hiagh vacuum atmosphere. Such results are
ahowny i Table 1.

TABLE 1.

made  From

“ture touwahness tests results of CTS specinen
40 steel tested in high vacuum atmosphere.

Specimen Displacement Tangent 7S o= K lc
Mo, rate cm/min lirme g (v) € {v)

MMm ~3/2

1. 0, 02 1025.42
2. 0,02
Je QD2

Mean ke
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Fig 3. Load displacement graph tor the OIS specimen made

From A%40 steel tested in a high vacuum abmosphere at (&)
0. 08cm/min—-1 and (b) O.0Zcm/min-1.

MICROSCOPY

To =tudy the modes ot failure during fracture process.
Blectron frozotoar by B Carried ot by nElng Emé&
micrascope  =nwd o Caanbo ) dogee aing BElectron Microscope. Suoh
detaile are shown in Fig d4ia,b,c) for CTS specimen tested in
high vacuum atmosphere. This includes surface crackimg in
the region of \Ca{'ique. interagranular in the region of slow
crack aqrowth  and  ductile dimplese in the reaqion af fast
fracture.
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materials and processes constitute the necesse
design  and hardware. (Dauphin, (50, 1991). Fhe e
support this and concludes that the fractuwre behastouwr of
composite laminates made from 4340 steel does not remain sSomes
in the high vacuum atmosphere with a cross head displacemet
rate of O.02cm/min and O.0%cm/min during fractwre under plane
strain conditions. This is supported by the fractography
which shows same modes of failure in either case during =)L
stages of fracture tested under plane strain conditions amnd
the Deviation stress "intensity (KD(V) values as shown 16
Table 1, are less susceptible than the same specimenszs tested
at the strain rate of 0.05cm/min in high vacuuam atmospher e,
(Sabayo, (&), 1982).

In—summary, confirming higher Klc values at slower rates and
suggesting the advanced materials in aerospace tor an
order to fully optimise cost effective designs to zccomodate
the requirements of automoted production environments, iLee,
(7)., 1991)
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Fig-1. Compact Tension fracture toughness specimen.

1- ROTARY \aAcxnm PUMP

2 MOISTURE TRAP WITH WINDOW
3. AIR ADMITANCE VALVE

4. THROTTING VALVE

S. 3A CKING LINE

6 ROUGH ING VAL VE

7. ROUGHING L INE

8- PIRANI GAUGE

Fig-2., Environmental

9. BACKING VALVE
10- DIFFUSION PUMP
'1'e JAFFLE VALVE
12 VACUUM CHAM3ER
13. ELECTRIC LEAD THROUGH
‘4 SHAFT SEAL
'S PENNING GAUGE HEAD
16. CLIP GAUGE SPECEMEN

chamber.
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