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Fig. 2. Diffraction patterns of {110} and {200} crystal planes of martensite at different temperatures: (a) {110} crystal planes;

(b) {200} crystal planes.

( —— Exprimental data
—— Aggregated profile
—— (110) profile

—— (101) profile

\
|
4 1
S 1
o [ S~
1 —
.

44.0 441 442 443 444 445
20/(%)

Y 110y

Intensity/arb. units

—— Exprimental data
—— Aggregated profile
—— (002) profile
—— (200) profile

(b) {200}

Intensity/arb. units

63.6 63.8 64.0 64.2 64.4 64.6 64.8 65.0

20/(%)

K3 400 °C B b FC A {110} F1 {200 } & A7 5 06 A i AL ] () {110}88THT; (D) {200} 5 I
Fig. 3. Splitting process of {110} and {200} diffraction peaks of martensite at 400 “C: (a) {110} crystal planes; (b) {200} crystal

planes.
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Table 1.  Lattice constant and squareness of martensite at different temperatures.
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Fig. 4. Lattice constants of martensite at different temperatures: (a) {110} crystal planes; (b) {200} crystal planes.
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Table 2.  Lattice constants of tempered steel at different temperatures.
o L/
A% AL
25 200 400 500 600 650 700 750 775
ap 3.8785 2.8942 2.8979 2.9018 2.9077 2.9106 — — —
ay 3.6612 3.6640 3.6672 3.3701 3.6706
1 [cos?f  cos?d i o ok B9 R,
=55+t ) (10) AN X — 25 SRR, IR B X D LA A 2
S

ap = 2.8801 4 4.6225 x 107°T, T < 700 °C, (11)

apn = 3.6275 + 5.6281 x 107°T, T > 600 °C. (12)

4 AT

M 4 FTLAE ) B IR B A T, ) EGAAR i
K& H AL a F1 ¢ BEIE K, (B o P93 R HEZ K
T e R EE . Z B LA™ AE LiR2E0, % 5
AIATT 7 A 0. IR B TR, A P D A
BEIE, SRS LA, mT S RIREA
A [, BT DL AR A a, ¢ 3503, (BIE]RT,
Bifi A I R v, ERAAR A rh o AR R Yy e S 25
i) S LS 22261 sk P 0 [T 9 2 R B0 EAAR i
B e WU/INAT o 388 I 2505 YR RE Rk 1) 35t 7]
VSIS O TR R T Bl A 3R TR, A A R R
a BYIG I EEZRT ¢ B IR .

P 4 FnE 7 (c) MR T LG, WAL 8. AT
VA, B /N T 500 C B, a (ferrite)- T Hi 2k
AR LY o (martensite)- T 2 RFPRIEAFH[H]
MY ¢ (martensite)- T WA AN [R], 156 B 24K 5
ek i BBt L ) AR A TR ) TR AR B A a [P
AV HRART, 15 5 AR S 2L ¢ AR AR

291} ® a (martensite) {110}
e c (martensite) {110}
A g (ferrite)

Lattice constant/A
I I
% 0
% ©
T T
°
\

(I) 160 2(I)0 3(I)0 4[I)O 5(30 660 700
Temperature/C
B8 T FRAAR AR TR (A i o S50 UL 1 72 A

Fig. 8. Variation of lattice parameters of martensite and fer-

rite with temperature.

RIS I S LA A 35 2 ¢ A, B
B T WA TR (V7T c i) o 0
L.

5 % %

AR R R S BRI T R 5 (G A
VR R S A, 2580

1) MR T S, SIS EE c 5
a YW, (B GE HA o IR B2 3G A0 2
KT c BB FGHE

2) WA IR TR, IR A% 5 5 o 19722
A0 T B R A U AR A R AR, T I
TR A AL ¢ B 78 Ak R I AT Tk R A A%
B AL HE.

3) BEUE R, PR A% S S IR
K& HEL o S AL AR SEAAR A, I 55 5 QoA A 8
B e AN IR].L I BT 5 COAAR A 1 B S e 32
BLRITE A% H AL ¢ B985k, RIELEESZ I 1 e fe/\
AR e i v e [

4) HES ) IR A% i B0 L R AR b 1 28 59
FRE. X {110} 5

c1 = 2.8853 + 2.9598 x 10757, T < 400 °C,

ay = 2.8763 + 4.4911 x 107°T, T < 400 °C,
asz = 2.8743 + 4.7657 x 107°T, T > 400 C.
XFF{200) T :

co = 2.8927 + 2.0544 x 107°T, T < 400 °C,
as = 2.8799 + 3.7290 x 107°T, T < 400 °C,
ay = 2.8751 +4.6171 x 107°T, T > 400 C.

5) -5 AR AR L LA (s 5 5 L A
ALy )
ar = 2.8801 + 4.6225 x 107°T, T < 700 °C,

apn = 3.6275 + 5.6281 x 107°T, T > 600 °C.
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Abstract

The effect of temperature on the lattice constants of martensite and ferrite are studied by the synchrotron
radiation technique. The results show that the lattice constants of martensite and ferrite increase gradually with
the increase of temperature, but diffraction peaks of martensite show a peak splitting phenomenon, while the
diffraction peaks of ferrite do not. From the fitting of the {110} and {200} diffraction peaks of martensite, it is
found that the lattice constants a and ¢ of martensite gradually increase with the temperature rising, but the
increasing rate of lattice constant a is faster than that of ¢, that is, the squareness of martensite gradually
decreases. When the temperature increases to 500 °C, the squareness (c¢/a) of martensite is equal to 1. The
variation of lattice constant of ferrite with temperature is basically the same as that of lattice constant a of
martensite, but different from that of lattice constant ¢ of martensite, showing the nature influence of
temperature on the lattice constants of martensite. Besides, based on the analysis of synchrotron radiation data,

the quantitative equations of lattice constants of martensite and ferrite varying with temperature are
established.
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