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ABSTRACT

The mean dimensions of meartensitic plates are
influenced by pgeometrical and fundamental factors. The
objective of this thesis has been to study, the basic fuctors
ab play (keeplng the geometrical factors constunt) and
systematically determine their influence on the following:

(a) The overall dimensions of martensitic plates.

(p) Varlation of the twinned thickness in partially
twinned martensitic plates.,

(e) BEffect of prestrain at room temperatuwre on the
overull ald twinned plate dimenslons.

The experimental technigues used in the investigation
include arpgon arc melting of [e~Ni alloys in the composition
range of 30 to 34.5 wb # Ni, homogenization, rolling,
austenitization, doping and plastic deformation of some
heat-treated austenitlc samples on a lounsfield Tensometer.
The austenitic specimens are cooled in a liquid bath till
the burst temperature Mp 1s attained. As soon as the burst
lg detected, the spocimens are wquenched to room temperature.
Some of the unstrained samples are cooled to varlous tempoera~-
tures above My (upto My + 25 K) and the protrusion provided
at the end of the sample 1is 'tweaked'. Thls resulted in
different Mp's and different fractions of martensite (f)
for the same alloy. The dimensions of martensitie plates
are determined hy quantltative metallography, using Pullman's

equations,’



The overall plate dimensions have been determined
for ten unstrained Fe~N1 alloys. The mean radius (¥F) and
the mean semithiclmess (¢) of the plates are found to be
indepoendont of £, This s because the transformation
progresses predominantly by the foraation of clusters of
plates in gome grains und the gpreading of these clusbers to
neighbhouring grains by aubocatalytic stimulabion. The mean
semithickness~to-radius ratio (¢/r) decrcases linscarly with
decreasing temperature from O,11 at 250 K to 0,04 at 80 K,

The ratio of the mean semilthiclness to the mean radius (e/T)
docroases in o similar fushion, though ¢l valuos of c/T
appuar to be slichtly larger than the corresponding values

of ¢/t at lower transformation temperatures. So, to a first
anproximatlon, the ¢/r ratlo ig indepondent of plate lungths,
The flow strensth of the austonlte, which Increases by a
factor of 2~3 in the temperature range (250-80 K) can possibly
account for thils decrease in c/r.

The same ten Fe~Nl1 alloys described above, have been
used for the covaluatlon of the twimed dimenslons of partially
twinned martensitic plates, In theso now measuremonts, tho
variation of the overall ¢/T ratio with Mj 1s also linear,
agreeing well with the results described above. The varlation
of (c/r)p with My is non-lincar, increasing initially with
decroasing temperature, reaching a maximum value at an
intermediate temporature and then decreasing with a further
decroase in tomporature, Bxtrapolation of thls curve to the
high temperaturos ylolds the result that (¢/r)p = 0 abt 285 K,



This approximately coincides with the transition in the
morphology from plate to lath martensite. AL the lower end
of the tumperature range, it is found that (¢/T)p= (o/7).
This Indicates that plotos formed at low teuporaturcs are
fully bwimned. The (37§3T vorsus My plot Lollows closcly
the variation of (E??)T‘

Metallographle studles revealued that plates become
thinner with a more irregular austenite~martensite interface
with ilncroasing prostrein., The twinned thlckness also
docroages wlth Inercusing strain but the twinned-untwinned
interface raemaing smooth in both gtrained and unstralined
samples. The overall and twinned plate dimensions have beon
dotermined in nine prestrained Fo-Ni alloys. Plots of o/t
agalnst prestrain is linear and shows the platos to thin
down progrossively with inercasing prostrain. The plots of
o/T against prestrain shows a linear variation similar to the
ahove plot. OCross-plots of ¢/F and ¢/T against My at 0, 10,
20 and 30 stralns, show straight line fits, The fractlonal
deercasc in /7 between O and 30% prostrain is 0.52 at 250 K
and 0,35 ot 100 K. The c¢/r ratios buocomu progrussively
insengitive to strain with decreasing My and remain constant
near O K, irrespective of the amount of strain, It is also
found from a limited number of measuremonts in the range of
230-115 K, that (g7§3T decroages as a function of gbrain at

o constant tomporatiro.
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