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Abstract The single crystal of KMgCl; was grown in Ar atmosphere by Czochralski method for the first time.
For the stoichiometric composition, K,MgCl, crystal was obtained, and the nonstoichiometric method was used
for the KMgCls crystal growth. The phase transition sequences of KMgCl, were investigated by the DTA, DSC
and the ferroelastic properties by using the high temperature polarizing microscope and the thermomechanical
system. The temperature dependences of the ferroelastic domains and the spontaneous strain obtained from the
stress-strain hysteresis loops were analyzed. '
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Fig. 1. The relation between the axes of cubic and
orthorhombic structure in KMgCl,.
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Fig. 2. The phase diagram of KMgCl; made by A.L
Ivanov [10].
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Fig. 4. The XRD patterns of (a) KMgCl; and (b)
K,MgCl,.

Table 1
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The ratio of mixture 1:1 1:2
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AAS result K Mg K Mg
1 0499 1 0.99
K.MgCl, KMgCl,
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(b) K:MgCl.
Fig. 3. The conoscope images of (a) KMgCl; and (b) K,MgCl,.



KMgClL 274l §43 A4+ 44 I3 a7 547

Aok KCl MgCLE 1:29] vl&= &/ o §4¢
A9 potassium(K)$} magnesium(Mg)e] AEu]71
1:12 Jeht KMgClyt $A45E0SS 898 4 3l
At

KMgCl;9] 3301 8& A3l $isled 43 4de
2 DTA, DSC 28l %% 52 §Hstg e o] 24
IE Fig. 59 Jehiith DTA ZAide a4
cubic F2oA] &4 tetragonal FEZ o] she
305°C Ar#o] 259}, orthorhombic +2E AAo] 8}
£ 228°C AHe] %7} Midorikawa 52| @712k

o] FAClE oulsle Ao g B AYoA xgo &
=achl=

KMgCLe] ZFedd AAE &3] slsled TMA/
SS& AHE-3H] stress-strain ©]F FAE o3 LEoA
&7 sleich. WA Fig. 1914 orthorhombic® cubice]
o] #A¢ TMA 430 34€ d93AFE 1
3l cubic T2 HAAVGE A2oA e FAAde
a8t (2)4]& AM83le] F§ spontaneous strain
tensore (3)4] 2.2 FelAcH11].

Z98A #2EAT Fig. 5(c)o Yebd AAE A9 000212 0 . 0
F &AolA of AHo] &= oo 180°CollM MZE  eS)={ 0 000432 0O 3
anomalyZ} &5 e}, o] AL 180°ColA THE 2XEE 0 0 . -0.00212

DTA[Arb. Unit]

s lagaaaaa gl

ariaaaadlaaaasaaaataagig

100 150 200 250 300 350

DSC [Arb. Unit]

Lossniians

100 150 200 250 300 350

FTTCTTURS FECUR U | adas

-~ Temperature [OC) Temperature [0C}
(a) DTA (b) DSC
.008 .

oo |
£ 00|
3 |
[

o} T
[

c.om kb i b0 s as i A AT ar Ay il B RTRAT Sr Ut Il
150 200 250 300
: Temperature[?C]
(c) TMA

Fig. 5. (a) DTA, (b) DSC and (c) the thermal expansion of KMgCl,.



548 =42, A3, g, g, B8, Y9G

Spontaneous strain® 7] spontaneous strain
tensor®] JE-o.2 A4¥=ojA)ni[8] spontaneous strain
9] Z71€ T8 29 o533 2,

lex| =V(-0.0021) + (0.0043) + (~0.00217 = 0.5(2) x 10~ (4)

Fig. 6& KMgCLe| \&x=d W& stresse] i@
strain®] ¥2HE Uehd 3ol Fig. 60 veld oj¥ 3
A€ domain®] switchingd] o1& -Rolc}. 7tsjE &9
o] 53 ol =& domainEL A3 @ widgko 2
FEA =i o] EFME 9t Ad A8 A Hooke)
H3o] AR et KMeClLe stress-strain o]¥
AL Fo M} 257} F718l9 150°C 23 =
GEARE AYPAHQ olgFAe] P& HolA HR
o}, ojH oz 2L o] 243 E 12X domaino]
o gA &2 A stressell &1 domain®] switching]
o 2 dojuke RS ¢ 4 3tk 180°CHEH 2%} &
7HEGE o] FHe] nefe] W] HYH YHE Y
ERdit), 4-29A] spontaneous strain®] I ©] &3]
A}k 0.005(2)Ech tka 2 0.0038 F=9 e B
Aok, o] Aol FH A Al H&ES nelsi] Ao
9 & & 71 Ul WEes Addn.

Fig. 79l H3En3 L AHgsld &xo e e
4 domain®| ¥W3E JeRATHI2]. 145°C F-Zo)A
&3go] dojus AA7} LM AN =F u}
HoA gle Aol BZHR D, ol2iF Wl He 2%
Tl tidte] zelA APHAY., o7 AL olv)

[150°C]

[181°C]

§88838

(© (d)

Fig. 6. The stress-strain hysteresis loops at (a) 30°C,
(b) 150°C, (c) 181°C and (d) 300°C.
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Fig. 7. The temperature dependences of ferroelastic
domains at (a) 30°C, (b) 80°C, (c¢) 145°C, (d) 200°C,
(e) 220°C and (f) 313°C.
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