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05.1-ll THE INFLUENCE OF MARTENSITE REHEATING RATE 

ON THE SHAPE MEMORY EFFECT. By Z. Bojarski, H. Morawlec, 
P. Matyja. Institute of Physics and Chemistry of Metals, 
Silesia University, Katowice, Poland 

The kinetics of martensite to parent phase transforma­
tion has been studied as a function of the rate of heat­
ing using the high temperature X-ray diffraction method. 
The heating rate was in the range 0.5 - 200°C/mln. For 
phase analysis it was necessary to plot the diffraction 
pattern In the angular region 26 = 50 - 58°. The fol­
lowing sequence of phase transformations during marten­
site reheating was found: S'1 + S1 +a+ Yz +B. This 
sequence is independent of the rate of heating. The 
temperatures of respective phase transitions were shift­
ed to higher values with increase in heating rate. The 
temperature at which the peak of the ordered B1 phase 
appears, simultaneously Indicates the start of shape 
recovery. Isothermal studies have shown, at higher tem­
perature~ the transition from si martensite to ordered 
61 phase takes place more rapidly. Considering the 
dependence of the kinetics of the phase transformation 
on reheating rate of martenslt~ It can be concluded that 
the increase of heating rate results in the Increase of 
the transformation rate. 

As regards t~e shape recovery phenomenon, with 
rise of the velocity of transition from martensite to 
the ordered parent phase an Increased percentage recov­
ery has been observed. 

05.1-12 MA.RTENSITIC J:\1\iD 21.LTERL'JP..TI\7E I-1EG·L:W..NISHS OF 

CHP..NGE OF FIRST COORDIN.i-i..TION IN f.'lnS AND 
NH4Br. By S. t-J. Kennedv, ~V. L. Fraser and E. Summerville 

Physical and Inorga.t1ic Chemistr} .. Dept., University of 
lldelaide, Adelaide, S . .Li. 5001, Australia. 

The transformation y _,_a Hns, from 1--Jurtzite (CN4 in 
hcp) to NaCl type (6 in cpp) r !J.V = -20?s at 200°C, a..11d 
NaCl to CsCl ·type in NH 4Br (I + II), 6V = -l69o, equili­
briu.rn at 137°C, were examined by X-ray diffraction, 
light microscopy, and SE£1, on single crystals 30-lSO~m 
wide. 

NnS showed two different mechanisms, whilst in r-m 4Br 
the mechanism changed in detail with temperature, being 
martensitic in supercooled crystals. Many crystals of 
~illS transformed suddenly with a click and production of 
regular shape changes. Three orientation relations, of 
\·lhich there were t\YO in each crystal, differed by 0°, 
5° a~d 15° aro~~d [OOOl]y from [001] 0 // [OOOl]y, (010) 0 
!J (l210)y. This mechanism is based on a lattice cor­
respondence for \vhich the defamations are large: rn = 
0.76 1 n2 = 1.32, Tl3 = 1.23, but which is non-diffusive 
(Kennedy, J.Hater.Sci., (1974) ~' 2053). In other 
crystals which transformed more slowly, the orientation 
relation corresponded to basal plane shear. This mech­
anism requires diffusive hopping of some only of the 
cations, accompanied by Q~iforrn contraction of basal 
planes by 7.5%. This transformation can be compared 
with zinc-blende -+ NaCl also in !·'L1'1S, r;vhere there is a 
choice of a shuffle-dominated mechanism (cations dif­
fuse one step, ·cUbe contracts) or a non-diffusive 
lattice deformation; and both occur (Kennedy, Harris 
and Sununerville, J.Sol.state C.i-lem., (1980) 31, 355). 

NH 4Br I crystals were platelets on {100}1 . Jl.t l30°C 
fine platelets of II had traces so from <lOO>r but 
gror.vth was from edges at 0.251-Jm hr- 1 • At l00°C the 
product showed fine substructure but no clear shape 
change. 

Crystals supercooled to 22°C transformed 
completely 'itJi th a click after an incubation 
period of minutes to 50 hours. Shape change \·Jas 

measured as change in inter-edge angles and seen as 
surface tilts. Traces of laths were tal::: en as habit 
plane traces. Each crystal of I produced several 
orientations (variants) of II. The orientation rela­
tion was irrational, close to [DOl] Ill [lll] II, ( 100) Ill 
(lOl) II. Nartensite computations predicted distinguish­
ably different habit planes and shape changes for dif­
ferent lattice-invariant shears (Fraser and Kennedy, 
Acta Cryst., (1974) A30, 13). Observed and computed 
shape, habit pla.~e (so-from {2lO}IJ and 9.R. were in 
agreement for LIS (100) [OOlJr = (110) [lOOlrr· This 
could be due to transformation twinning displacements. 
Lattice deformations n1 = D2 = 1.192, D3 = 0.596 (// 
the common [lll]) (Kennedy, J. Sol.State Chern., (1980) 
34, 31). This large structure-change is martensitic 
at lmver temperature and W.e accommodation requirements 
are relaxed at higher temperatures. It is comparable 
with the NaCl -+ calcite-like transfOllliation in RbN03, 
r;vhere the lattice correspondence is the same and the 
twinned martensite substructure is not stable (Kennedy 
Kriven and Fraser, Proc.ICO~ffiT 1979, p. 208). 

05.1-B PHASE TRANSITIONS IN n-DECYLAMMONIUMCHLORIDE 
By K.J. Schenk and G. Chapuis , Institut de Cristallogra­
phie, BSP Dorigny, CH-1015 Lausanne (Switzerland). 
DSC and X-ray studies of C10 H21 NH 3 Cl reveal the existence 
of three phases: a monoclinic phase up to 28°C (MRT), an 
orthorhombic phase between 28° and 44°C (OIT) and another 
orthorhombic phase above 44°C. All the transitions have 
first order character. DSC measurements indicate the OIT­
OHT transition to take place in two steps; these could 
however not be observed on pOI'Ider diagrams. Repeated 
heating and cooling between 20°and 60°C proved the phases 
and transition temperatures to be reproducible. A mono­
clinic metastable phase (MMRT) is obtained by crystalli­
zation at room temperature. Two first order transitions 
take it to OIT and OHT at 39° and 42°C, respectively. The 
former is characterized by a striking thermal hysteresis 
and the latter by a huge transition enthalpy, 5.5kcal/Mol. 

The metastable phase disappears definitively as soon as 
the MMRT-OIT transition occurs (300 cal/Mol). 
The space group of the MMRT phase is P21 and the cell con­
tains two molecules. Cell parameters are: a=5.6996(4) 
b=7. 1638(5), c=l5.490(1) ~and 8=91.297(5) 0

• The struc­
ture is composed of interpenetrating layers of n-decyl­
ammonium ions alternating with layers of chlorine and ni­
trogen. The ammonium groups are linked to three chlorine 
atoms by hydrogen bonds. The hydrogen bonding scheme be­
longs thus to the L§(6) type. The chains are packed ac­
cording to the Ob pattern. 
The MRT-OIT transition involves a doubling of the b- and 
c-axis. The c-axis decreases continuously during the OIT 
-OHT transition. This behavior is in stunning opposition 
to all other layer compounds which exhibit an abrupt in­
crease of their c-axis during the corresponding transi­
tions. 
Single crystal studies of the unknown phases as well as a 
comparison with NMR data will be presented. 


