& JEA 2009, 45(12) 1425-1434 DOI: ISSN: 0412-1961 CN: 21-1139/TG

AWIE R | THIHS | LT | MR [FTEIAT]  [RH)]
BREE A G P AR A 1 I AR i 2 2 SR TR AL RS T = A BT

S R A L AT R 9 2,k S e

LB AARIRE A S TR SCBEM R SR %, JEat 100084

2. I RIEE--- T RGBT, dE5 100084

R

RMTF ORI W A A A SA A, A S ISR I Y (AR AR HEATWESE, T LASRAS A AR R e rp AR
KRR AR 1) dt PR 2 A SR, BT SIS A A W AR 37 A0 S T 45 R OV RO . A SO0 Fe-20.2Ni-5.5Mn (T2 5K, 9%6)
BB AE L IR VR AT R ST TR A, T 0T AR R 15 T 1 S T A V2 T R RS . SR
J55 05 OB (ARM) 45 45 L 115 BT S (EBS D) L4 3112 5 B PR A% 1 AT T SR B L. EBSDZETT 70 Mt e i
2 AR S B Z T 1) AR PEK-SIC R, EAMIR S AL (110),, BRI KR e [121] ML, kD)
A2 A 027.49°. SRR ARMALEE B HTF M A A 22.41°, /N T6 s 2 K K DIAR 1, IXm] BE d 50> 1A 3
T H AR T

KB AR BRI IR SRR RARNAR
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Abstract:

Lath martensite with a dislocation substructure is one of the most common forms of martensite in
structural steels. Surface relief has been regarded as an important characteristic in the martensitic
transformation. Crystallographic features on surface relief are essential to get into deep insight of the
long range strain field in the transformation, and explore the mechanism of the phase transformation.
However, very limited experimental data on the shape strain associated with the formation of surface
relief caused by the lath martensite have been reported so far, especially for the quantitative study of

the displacement vector. The present investigation was carried out to study the shape deformation in the
formation of the lath martensite on the austenite matrix in an Fe—20.2Ni—-5.5Mn (mass fraction, %) alloy.

The shape strain accompanying surface relief, such as the magnitude and direction of the displacement
vector, has been concerned in a quantitative way. The morphology of the relief was studied by the

optical microscope (OM) and the atomic force microcope (AFM). The orientations of the matrix grain and

the lath were measured by the electron backscattered diffraction (EBSD), respectively, which was used
to determine the orientation of the habit plane, and the orientation relationship (OR) between the lath
martensite and its neighboring matrix. Combing the data from EBSD and AFM, it is concluded that the
relief is produced by a single bcc crystal, which exhibits a tent-shaped relief. Based on an electron
backscattered diffraction analysis, the ustenite/martensite orientation relationship is found to be in the
closer vicinity of K-S orientation relationship, which is consistent with that in bulk materials obtained by

transmissin electron microscope (TEM), and the habit plane is determined to be near (111), . The largest

shear angle for the relief is calculated to be 27.49°, and the directions of comined displacement vector
are scattered around [121]; . However, the bserved maximum surface tilt angle is 22.41°, which is

smaller than the calculated value. Considerinthe habit plane is not perpendicular to the pre—polishing
surface, the measured smaller value f tilt angles is reasonable.
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