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Abstract: The open, stretch and exfoliation of cracks in the galvannealed ( GA) steel sheets
under different stress states (tensile or compressive stress) were studied by three point bend test,
EPMA, SEM and OM. The results showed that the cracks are generated in the § and I" phase
during the cooling process after alloying annealed. The open, stretch and exfoliation mechanism
of cracks in the coating are different for the tensile and compressive stress. When the coating
subjects to tensile stress, the cracks propagate perpendicularly to coating plane, then the cracks
reach and propagate along the I'-aFe interface, while contact to the second crack, the coating
exfoliates. In the coating subjected to compressive stress, the cracks are generated in the 6 phase
and propagated at an angle inclined to coating plane in the 6 phase. Then, fracture occurs within &
phase or along the I'-aFe interface. Furthermore, the exfoliation of the coating occurs more easily
in compressive deformation than in tensile deformation.
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Fig. 1

Cross-sectional SEM micrograph of the galvannealed coating and corresponding line scan by EPMA

(a)—HE#AIES ; (b) —EPMA Z2493.
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Fig. 2 Cracks in the coating under tensile stress

(a)—e=0.02; (b)—e=0.08; (¢)—e=0.13; (d)—e =0.23.

3 8% = AE N A2 43 51 R 0.02,0. 08,0. 13
F10. 23 B R 07 0 4 24 8078 AR5 . I IR |
F , HE I 7 3 Ak ek B S B 7 0™ B A
A 0. 02 W8 )2 N AN EAG G 0] 24 8 1) SE A Fn
J&& T ELTE & A A = A T R 244, WnfE] 3a Hp
i Sk 7R . Bl AR R3NP 1m) 2L R REE )R R
T, T ELBI A A A ) 24 2t 5 ) S i,
HE IS N AT LA 1 AR N 0. 08 B, 4
ML LA TR, AN 3b . Bl I AR Y gk S
BN, B8 2 0k AL ROR B E R 3 il T LR
HhE R4 5 2 AR Ak B R AR AE 6 AN
2.3 THEERRAEIBITAMR

Pl 4 FNFE 3 430 A8 J2 e h A ) 60 e 46 ) 4
T PR BTES0 & EDS ZrHr 45 21 1Kl 4a SR8 R TE
P A 2 SV T . T LA 2 e

FAEAE PR SR AL G AR T AR A ES X &
SR SR AEASIERT T A CAFAEAR /N 2
o FER R LR RE R SRR T R
S 81 3% 10 7 A A A AR 7 B AT 4 1Y iE
TS AT LIS BESL. 18] 4b 1 4c S B8 )2 7E TR 4
MR EES, 7T LA 82 2 0 7% =2k A7
8 FHNAN I — aFe S 3% FEJE N N 7E R4S 12
o T AR RSO IN  AE  46 10 AR B/ NN, 2R
IFEAY T WAE AT H7E & AHNAF7E 19 R B0
RAERE R BT o e b RS BEL Y R HE A,
BUE 6 AN 24 TR AR B BLAR , ILIAT 4b. i
MRS RAR RIS, T AR EAR 72 T AN
FRAET RS, BN T AN e FISE (| fie f5
FRPE A, 1 HL 2SO T A A R 2 B AL
f, 2SS RSO e B 2 R R BT, ILIET 4.

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

52 FAXFFM(AERHAFIR) %37 %

E3 EEREEAMNRIYT R
Fig. 3 Cracks in the coating under compressive stress

(a)—e=0.02; (b)—e=0.08; (¢)—e=0.13; (d)—e =0.23.
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Fig. 4 Fracture surfaces of the coatings after three point bend test
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Fig. 5 Schematic diagram of bending
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