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Character of macroscopic shape deformation in
Cu base shape memory alloys
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Abstract: crystal structure, substructure and macroscopic lattice deformation of martensite in Cir 1I8AF9Mn-3. 4Zn
(mole fraction, %) were studied by means of X-ray, TEM, SEM and AFM. The results show that the tested alloy

has 18R structure and stacking fault substructure. “_/~ ”-shape surface relief is found in single variants. The height

of single relief is 400 =500 nm and the width is 2000 ~2400 nm; Meanwhile, “N”-shape and “hill’-shape surface re-
lief are found in various variants. The high of these relief is 200 =400 nm and the width is 1000 =1 800 nm. The re-

lief angle is 8°~ 12° both in single and various variant. Martensite transformation according with the character of

double-shear in G =T modal and (113) habit planes was testified.
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Fig.1 Martensite morphology of
Cu 18AFOM 1r3. 4Zn alloy (SME)

(a) —Various martensite; (b) —Parallel martensite;

(c¢) —Spearhead martensite
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Fig. 2 XRD pattern of water quenched
martensite of Cu-18AF9Mn-3. 4Zn alloy

H—MKERFFEN, S£FEN 18R &M,
CuAlMn REEMEM K AEEZET {111} @ k-, A
2 3(d) RIAFE S MAAAE R R T N B, e SR m
JEEE AR ROIR G54 . AN, UF ¢ B RUIS ot
B IS AT S BE( i 3(d) BToR) X2 2H
SERIIIRT IRAAE, IR 45 44 S Bt 7 366 T 1 — e el
HeE o . X AR BE 7 3K R F AR AR DLZ 4 T 45

¥k X, BEEHE AR REH(E 3(0) .

eI A4 P AEAE Shockley A4, BAEH
— KOS R R, TR AN EE RS,
HEVE I F A5 ) ABCBCACAB, MM SZIL T &0 -
DA, KR AR R R KRN AR, A A
FHREMEKS , 5o, DRAEERKTRESE
WA RASKKR, L Fp i A [F A7 [7) 22 44 ] 1)
PR, KORHu > T A AR FE N AR 5 A, A
N> T ARAR I RE S . R, RS A4&AR
RETEAR R F Y (TN AR e= 10%, ZRIRFE
AR BB ik 95%), 23 H BIF K EIRCIZ

2.2 DRARREF M AFM W55 2 R 0T

SEEA 44 820 C, 30 min [H %, 100 C, 5
min K FEFRL, =&, WEATHEA, RS KAR
VM PEZE W T (20 C) R AFM #AT R w5
A3HT, HEERE 4 i . HAE 4(a) sk By
AT D Ak (OM), B 4(b) < 4(c) Fimar il e
MIBT X R R TV ™ = e ST AR FE SR A — 4 FE 5
B 4(d) T Ay 4(c) B2 BT A5 1) = B AT AR il
L(EF oL NER LA &S ERPYME, &
FIAE N IE, R FIAE ) .

K3 SLhaeDREHLN TEM B Rl T AT ek
Fig.3 TEM images and diffraction pattern of Cu-18AF9OMn-3. 4Zn alloy

(a) —Stacking fault in martensite; (b) —Diffraction pattern of stacking fault on base level;

(¢) —Stacking fault on base and unbase level; (d) —Meshwork diffraction pattern
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Fig.4 AFM image and quantitative analysis of single variant
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(a) —Single variant martensite; (b) —T hree-dimensional surface relief;

(¢) —Planar surface relief; (d) —Height variety along line in Fig. 4( c)
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Tablel AFM observation and

quantitative analysis of martensite

M artensite Relief R'ehef R'ehef Relief angle/
hane hape height/ width/ ©)
- e nm nm
507 2418 11.8
476 2250 11.9
Single variants _
420 2015 11.8
359 1780 11.4
259 1511 9.7
N
213 1176 10.3
Various variants
301 2150 7.9
“hill” shape
247 1646 8.6
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Fig.5 AFM observation and quantitative
analysis of “N”-shape variant
(a) —Three dimensional surface relief;
(b) —Planar surface relief;

(¢) —Height variety along line in (b)
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Fig. 6 AFM observation and quantitative

analysis of “hill”-shape variant
(a) —Three dimensional surface relief;
(b) —Planar surface relief;

(¢) —Height variety along line in (b)
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Fig. 8 Crystallography relation in

transformation of martensite
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