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Features of fractured surface and microstructure of
plastic shearing zone of red copper bar under axial load
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Abstract: The microstructure, the shear strain and the micro-hardness around the sheared surface by plastic shear-
ing of red copper bar under axial load were examined, and the sheared surfaces were observed by SEM. Three re-
gions with different microstructure features caused by plastic deformation were observed from the sheared surface to
the inner matrix. It is shown that the outer surface layer with depth of 100 = 250 Pm endures severely plastic shear
deformation during shearing, in which finely equiaxed grains are observed and 50% increase of micro-hardness is de-
tected. The shear strain decreases with the increase of the distance to the sheared surface. The fracture zone takes
the shape of crescent symmetrically and its area declines with the increase of the applied axial load. Lots of elongated
narrow microvoids along shearing direction are shown in the fractured zone. It is inferred that the fractured zone is
formed by the mechanism of nucleation of the microvoids, and then growth and coalescence along the shearing direction.

Key words: red copper bar; shearing; microstructure; shear fracture; microvoid

KEEMAEGREIERN, HAFELsBR SRR mREM LA RE, SR —DNEZENHT AR
B . MERBR T EMARARE, X TFRIZSRE 8. BB RLRA A R AR R ] 5 S
ORI R BRI W S, HBRJLARIRE A, BT Wy R R A 56

© Y HB: 2004 =09 - 07; 1&iT H#H: 2005 -01-05
EE WA BRI 21964 7), B, i+, #Hiz.
WINER: BRI %2, #4%; HiG: 13873163116; E-mail: ma chen@ mail. csu. edu. cn



* 514 - o [E 0 4R 2 i

2005 4E 4 A

A, TCEEWIYIBRK R . Bk, B RS
MEIUIIN EARAT THFFL T .

b e o s B D0 A A B DI AR FE D L —
IR I N D T3 v iz X A RHIK 28, AT 1 o 5
UK YR, DAL Se a6 S B VI &
T PR —Fofok o R A BT ) 05 961 . 7R e b 52
TG FAT (R 0 B AR B DTN T, B A
BrHs « ik BEL Iy v 46 S5 AR AOAT R, P S
[0 s B U7 R S BT V) 70 Bl — € SR I IR %
R A s Y A TR AORE e ) I
%R, BAMIBIR AR EER R TN AT
ST AR T ESHOR B U LA R R B3 W5 s
T2 Sl ) s B ) G B T PR 2 A AN 2
AT T U g A 2, 22 M 40 O SR A
HIRLEE I3 AT« ASSCAE B AT SE T 2R A A 4l 0 o L

BTV AR T X M A L . BT

B A I3 A e AL AT T 7 SR A S FE TR LAY, X
A HE— B VGREPEBTYI I THLEEL | e K& 3T U T
2SR T A .

1 SEIGT7v

B 1 B n BT D) R BN B R . e
I3RS KR, Bl 1 e D p,
RIGIEENETT) 2 [ NE3h5E BT U T . S4 R L
HAEAd8 5mm . BRI BIY)SZIG I R H 5 4 A )
B K 4R, 229k 15 .20 .30 .40 A1 50 N/ mm?,
SN BT BAeh 1F & 5F L WA TR0 E
T FEPAT T B9 U] J7 1) 1) 5 K AT 0 A AR

FHWERR « TR FOBE PRV A VR 1k, 76 &40 B st b
AT B 8T, JEIER 5* AR 4R A, 2
fif 0.5 N FARAT 30 s . #E JSM-5600LV F 4 B 5%
(SEM) AT Wi TS W82 0 #T .

N2
77T

B Bl n sy mE
Fig. 1 Schematic diagram of

cropping under axial load
1 —Applied axial load; 2 —Moving blade;
3 —Clamping die; 4 —Bar; 5 —Fixed blade
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Fig. 2 Microstructures of cropped parts
(a) —1*; (b) —2*; (¢) —3"; (d) —4*; (¢) —5*
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Fig. 3 Microstructures of cropped sides
(a) —1*; (b) —2*; (¢) —3*; (d)5*
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Fig. 4 Microstructures of three regions

near cropped surface of sample 5*
(a) —Region I ; (b) —Region II; (c¢) —Region III
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Fig. 5 Distributions of shear strain of cropped

surface side under different axial loads
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Fig. 6 Microscopic hardness distributions

of cropped surface side
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Fig. 7 Cropped surfaces under

different axial loads
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