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PS11.05.23 CRYSTAL STRUCTURE AND MAGNETIC 
PROPERTIES OF R(T,M)13 COMPOUl\'DS. Jingkui Liang, 
Guanghui Rao, Weihua Tang, Yanming Zhao, Yongquan Guo, 
Xiaohua Yan, Institute Of Physics, Chinese Academy Of Scienc­
es, Beijing 100080, P.R. China 

Rare e<nth (R) transition metal (T) intennetallic compounds, espe­
cially those rich in T, have attracted considerable attention owing to their 
potential application as pem1anent magnets. The stability, crystal struc­
ture illld magnetic properties of RTJ3_,M,(R=La,Ce,Pr,Nd: T=Co,Fe; 
M=AI,Si) were investigated by means of x-ray powder diffraction <md 
magnetic measm·ements. Cubic NaZn13-type or its derivative structure 
was obtained in LaC0]3.,Alx(O:; X ::;2 .. 7), LaCo!3-xSi, co:; X 

:;S.O),LaFeu-xAl, (1.95::; x ::;7.15), LaFel3-xSi, (!.4::; x ::;5.0), CeCou.,Si, 
(3.2::; x ::::4.0): CeFeJ3.,Si, (2.4::; x Q.6), PrCo13_,Six(i j:; x ::::4.0), NdCoJ3.,Si, 
(2.5:; x ::::4.0), La Co J3.,Fe, (O:; x :;6), LaFe3Cow.,Si, (0:; x ::::4.0), LaCow.,Fe,Si3 
(O:;x:;5), La,_,Ce,FewsSi2s (O:;x :;1) andLa,_,R,CogFe~ (O:; x ::;0.2). When 
T and M distlibute randomly in the structure, R(T.M) 13 belongs to cubic 
NaZn13-type structme, which could be tl'ill1Sformed to a tetl·agonal or 
orthorhombic NaZn13-derivative stlucture in some composition regions 
by proper heat 11·eat111enls. T11e composition dependences of Cmie tem­
perature and saturation magnetization ofR(T,M) 13 compounds were stud­
ied. The magnetocrystalline mlisotropy in the NaZn13-derivative stl·uc­
ture is generally a little larger th<n1 that in the cubic N aZn 13-type stluc­
t:ure. The relationsllip between crystal stl·uctme <n1d magnetic properties 
was discussed. 

PS11.05.24 DEFORiVIATION INDUCED MARTENSITIC 
PHASE TRANSFORiVIATION IN STAINLESS STEEL TYPE 
OF 304L Ping Liu*, Laizhu Jiang** & Ake Roos**, *Dept. of 
Physical Metallurgy, **Dept.of Wire Research & Development, 
Research and Development Centre, AB Sandvik Steel S-811 81 
Sandviken Sweden. 

Deformation induced 2-martensitic phase transfonnation was 
observed in stainless steel type of 304L Fig.! shows a transmis­
sion electron microscope(TEM) micrograph of thin foil from a 
deformed stainless steel type 304L (0.03 C- LO Si-2.0 Mn-18.0-
20.0 Cr-8-12 Ni ). Note that there are two sets of twins, between 
which there is an interaction zone as indicated by the illTOW. Elec­
tron diffraction pattern from the twins is shown in Fig.2. More 
importantly, 2-m<n·tensite was observed as shown in Fig. 3. The 
thickness of 2-martensite is about 20 nm. Fig.4 show composite 
electron diffraction pattems of { 111} y-austenite and <000 1> 2-
martensite, whi~h reveals the orientation relationship: {0001 }E // 
{ 111 }y and <ll20>E// <110>y- Hence, the formation of 2-marten­
site attributed to low stacking fault energy in 304L stainless steeL 
The elements of Cr, Mn, Co, Si, C. N tend to lower stacking fault 
energy in y-austenite <n1d hence, promote the formation of twin 
and the transformation of y-austenite to sm<n·tensite during defor­
mation because an extrinsic stacking fault is a twin embryo and 
intrinsic is an hcp embryo(l). 

I. G.B. Olson and M. Cohen, Me talL Trans.7 A. 1976(1897-1904). 

PS11.05.25 PRECIPli:TATION OF 0-PHASE IN DUPLEX 
STAINLESS STEEL ZERON-100 Ping Liu, Dept. of Physical 
Metallurgy, Rese<n-ch and Development Centre, AB Sandvik Steel 
S-811 81 Sandviken Sweden. 

Precipitation of 0-phase (FeCr, P42/mnm, a=8.790 A and 
C=4.545 A) was observed in welded metal of duplex stainless steel 
Zeron-100. Fig.l shows a scanning electron microscope(SEM) 
micrograph of welded metal ofZeron-1 00(0.04 C-0.33 Si-0.87 Mn-
24.49 Cr-8.93 Ni-0.67 Cu- 0.74 W). Transmission electron 
microscope(TEM) micrograph in Fig.2 shows that precipitation 
of 0-phase took place at the grain boundaries and Ct.-ferTile andy­
austenite bound<n·ies. Fig.3 shows a convergent beam electron dif­
fraction pattern (CBED) from [001] zone axis of 0-phase. Note 
that the presence of the M-G lines in the odd hOO and OkO reflec­
tions is dynamic absences due both to glide planes pmallel to the 
zone axis and screw axes perpendicular to it. The composite elec­
tron diffraction patterns of [llO]y//[lll]cr in Fig.4 reveals that pre­
cipitation of 0-phase obeys the followipg orientation relatiogship 
(0.]3..) tC?_gausteJ~te (Fm3m, a=3.585 A): [llO]y,//[lll]cr; (lll)yl/ 
(01l)cr. (111 )J/(11 O)cr, which differs ii·om the previously reported 
ones (1-2). The smaller lattice misfit in the present case provides 
an explanation for the occurrence of this O.R. 

1.) M. H. Lewis. Acta Met., 1966. 14, 1421. 
2) F. R. Beckitt, J. Iron Steel Inst., 1969, 207, 632. 

PS11.05.26 EQUATION OF STATE AND PRESSURE-IN­
DUCED PHASE TRANSli:TION IN AlN: RESULTS FROM 
IN-Sli:TU X-RAY AND RAMAN SCATTERING STUDIES. 
Murli H. Manghnani, L C. Ming and V. Vijaykumar*, Mineral 
Physics Group, Hawaii Institute of Geophysics and Planetology, 
University of Hawaii, Honolulu, HI 96822 USA 

Like the other nitrides of III-V group, AIN commonly crys­
tallizes in the wurtzite structure at room temperature. Complemen­
tary in-situ high pressure X-ray difti·action (EDXRD), using syn­
chrotron radiation, and Raman scattering studies have been car­
ried out on AlN in a diamond-anvil cell at room temperature to 30 
and 20 GPa, respectively. The main objectives were to determine 
as well as to chm·acterize the phase transition from wurtzite (hex­
agonal) to rock salt (cubic) structure, and to establish the equation 
of state (pressure-volume relationship) for the two phases. Previ­
ous studies have reported the pressure of this transition to range 
from~ 16.5 to 22.9 GPa. Our Raman results clearly show a con­
tinuous change of wurtzite structure to rock salt structure, begin­
ning at pressure as low as 14 GPa, as evidenced by the splitting of 
A1(TO) and £2(2) modes. The pressure dependencies of all the six 
observed Raman modes are found to be a linear function of pressure. 

The X-ray data on the other hand show the transition to occur 
at higher pressure ( ~23 GPa). The P-V relationships for the two 
phases are deduced. There is a good agreement between the K0 

(bulk modulus) and Ka' values for the wurtzite phase deduced from 
the X-ray data and ultrasonic measurements on a polycrystalline 
specimen of AlN. 

The above results me discussed in light of the previously re­
ported shock wave results and theoretical studies. 
*Permanent address: High Pressure Physics Division Bhabha Atomic Re­
search Centre, Trombay, Bombay 400 085 India. 


