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Effect of Axial Compressive Stress on the Shearing

Properties of Bar Material

Miyajiro OHMORI*

Abstract — Shearing tests on mild steel and aluminum round bars have been carried out using

conventional shearing tools and applying axial compressive stresses. In the tests, the clearance

between the punch and the stationary die was varied in three stages from 0 to 11% of the bar diameter.

Theapplied axial compressive stress was up to about 45% of the ultimate tensile strength for the

mild steel and up to about 94% for the aluminum bar. Two or three main cropping properties of

bar materials have been investigated.

Shearing resistance increases with axial compressive stress, and its maximum increment

amounts to about 26% or more. The inspections of the sheared surface have, however, shown that

the applied axial compressive stress is efficacious in decreasing the inclination, increasing

the burnish depth and reducing the diametral distortion in the sheared end profile.

il

1. #

SAMUIOEE, 7240, AWM, RimEsLohi
DED SRR I N DA, HERIKS 18R % &5 BN
Hid, HANYOEOKEOBEAL» OFE L{HL, &
I REBEROREN & LT AN SO 2 EHM TR, 1)
CIH iC B0 N OFEA, BMahitice 3 2000\
OHAEABLSY, BEHOBY OREEER @
DT, BEHNORRICLEDHhRKED, 22T,
BRI 2 ATRE SR 0 D75 { T A ESEETH D, Th
I ABTET ICEKE 200 2 T8 A MBI O EEaIE
EROEBHHEY, ROMBENTH L EIRENTY
W2 B, BEMHICIEE, BESISINMA 51 B9
PERRENTEATEEB G, SOEMTH - LI
BETEI,

AR TR, B OMNAE LCENRE AN TELD

©, MR Sk R ICHE RIS /) 2R S €T
FAMMTZEA, SAWREICS L& THERISH O
HRERE LT YT OBRERE T 5,

2. ERFE

2.1 wABIE

Fig, 1 ICHAMWTE & = OREE £ MRICR T, Ak
DY OFES N AR D A b woN—E350— &
WICHT, BERIEBMOBEMOMA 2 HERE -
foo FEMEHIE, WA UCRXANCLOMA , O
FIEG I, Y0ETESICEIC—E DG 2 A
HCERTEROY, HEMSBMTEANTSS LD
FlEHD 5. B abbitTEE, PEI0mOIR,
NyFFRObEBH TR, FEOmDFARESDE
DTH B, TEMER, 54 28SKD11T, J1SH
TEDBIRAEFTIL - THEB Lo

* R F T MM T T FR (BT hakRAar)

Department of Mechanical Engineering 11, Faculty of Engineering, Ibaraki University,

Hitachi 316, Japan

69



70 KA LSRR 8 33 &

Clearance

Moving cutter

Bar material

<< Axial compressive
stress

Load cetl
A
stationary cutter \

A—A
Moving cutter
Bar material
Fig. 1 Schematic representation of shear-
ing tool apparatus.
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Table I Mechanical properties of mater-
ials used.
Ultimate tensile | Elongation  [Reduction of
Material | strength | area
kg mm %o o
StsC 705 8.8 53.3
A1050 BD 117 11.5 901

2.3 HFAHERGLINMIBOAESE

FER & LTHREMEIES (10ton) 2, #E 2
~ 5 m,/ min TEAMRBREIT - 7. AW,
FHROBAMEER mICEEIIMT L, #ETERED
M 1.0 mDMEE %S 2 /oo 8k TEROMBRRTE
i, HRXZHEE L. BETEEBHIEMO, V7T 7
YR ¢ ZBEMERI &EOBHMEC /dTO, 5.6 BBV
11.0 %D 3BPEICE L &8 10 £ 72, BMICINA B8
RG0S, WIEBMET, BREIATICSH L TIRT IR & D45
%ETEL, ThTNI =0 LMITIEH94% ETA
FAMERE, WThoBe&s—m (FEFE) A
BT, F—&f T 4EORE LETRY, BRE
ZDOEHETERD L

A OmOmEERE, BEEE ETRIE L.
FERYHBAE, YIOEE TEEIE L .

(1985)

3. EERBRLIRS

3.1 BABHE—X FA—7HRE LK UHERS
B
Fig.2 i3, HAMRE—X b o— 7 iR~ OHEELE

3
= / —cld= 0 %
s ! —— u B5En
- 1
@2 Ff
© 1
s H N @a=0 kgffmm®
o i
£ 1
% I
s N
gt
!
!
i
i
|
0 5 10 0 5 10 15 0 ] 10 15

Punch stroke (mm )

Fig. 2 Examples of shearing force-punch
stroke diagram of mild steel.
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Fig. 4 Bffect of axial compressive stress
# on shearing resistance of mild
steel.
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Fig. 5 Effect of axial compressive stress
on shearing resistance of aluminum.
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Fig. 6 Relation between increment of

shearing resistance and the ratio
of axial compressive stress to
ultimate tensile strength.
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Fig. 7 Effect of axial compressive stress
on inclination angle of sheared
surface in mild steel.
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Fig. 8 Effect of axial compressive stress
on 1inclination angle of sheared
surface in aluminum.
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Fig. 9 Variation of burnish depth with
axial compressive stress.

L —O—
100 o o
=T
1 0
90 . A1050BD ////
®lg _a”
_80Ff Lt -7
2 2
— //
-~
70T “Ccra= 0% ©
o
e » 5.6
£60 o)
= w110 »
o T—— -
________ o
0 —
c
m40 o J ®
30 —— Stationary cutter side
—--— Moving " "
I- L 1 ' 1 | 1 " 1 s | !
0 5 10

Axial compressive stress (kgf/mm® )

Fig.10 Variation of burnish depth with
axial compressive stress.
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Fig.11 Relation between burnish depth
and the ratio of axial compres-
sive stress to ultimate tensile
strength.
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