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Observation of microstructure and crack in bended high strength steels

Abstract
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Influence of microstructure on bendability of high-strength steels, SHY685N and SM570, is investigated by conducting bending
experiments and microstructure observations. In the bending test, a specimen is bent in several incremental steps, and the outer surface of
the bent specimen is observed by the optical microscope at each step. It is found that the cracks in SHY685N are wavy shape and those in
SM570 are rather linear. The optical microscope observation clarifies that perlite phase acts as an obstacle to crack propagation.
Morphology of cracks is found to be strongly affected by size and volume of pearlite phase.
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Table1 Mechanical properties of SHY685N and SM570

Yield stress Tensile strength n-value
(MPa) (MPa)
SHYG685N 652 891 0.06
SM570 483 629 0.11
Total elongation Umfor_m
elongation
0.135 0.045
0.191 0.096
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(a) SM570 (b) SHY685N
Fig. 1 Microstructure of SHY685N and SM570
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Fig. 2 Setup for 90°V-bending test and
procedure for 180° bending test
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(d) SM570, Stroke 4 mm

. 3
y SIEE 1
e ¥

(h) SM570, Stroke 12 mm

Fig. 3 Photographs of cracks in 90° V-bending test

ZBWT, 2 ha—2R4mm OE)IENT, KHITRTA
BTN 2Bl (Crack A, B) ORAENERTE S, Abn
— 27 % 8,12, 16 mm L ¥MEHE 5 & Crack B 1XX D FJ7I2A%
FELTW HOMD, Crack A DFFEIIHR TE otz &
N 2 o0FENOMIZIF =T A MEXRH Y, Crack A DI
UldE Z TIEE > TWNDZ ERbnD.

SM570 %, A b —7 3 4 mm O(d)IZB VTN B
FELTNWD. A he—7 %0 LN w7 8 mm O F)Tid,
WNRBUOGERE L CRE BN E 2> TRV, FRICER
OELHIMLTWE. 2 boEFILthT Him s BT 5
B R E AR 2 IR TH Y, HUWISEATICEA TV 5.
EHICHITFEREAR LMLV, BN S—F A b EbET
THAET AR TE 5. 2o Xk ) Il 0B
TERE LOBICITAEBEREZNHER T

3.2 180 HiITERER

180 HhiF 24T o 7= O IMAl 2 B L7 #5R % Fig. 4
WZ7RF. SHY685N (@R T EIN OERER N T - 7R T
HY, BNBE L ERELTHNDEIICARXD. —JF, SM570
BN TIREVTEARAICER L CRIEB L- 2 L 3 HER T
X5, ZF0°V T IC BV TEBIZ SN & —ET 5.

42

(a) SHY685N

(b) SM570
Fig. 4 Photographs of cracks in 180° bending test
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