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Dynamic Compressive Deformation Characteristics of Free-Cutting Brass And
Yellow Brass at High Strain Rates

Ouk Sub Leef, Kyoung Joon Kim*, and Jong Won Lee*
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Abstract

Mechanical properties of the materials used for transportations and industrial machinery under high strain
rate loading conditions such as high impact loading are required to provide appropriate safety assessment to
varying dynamically loaded mechanical structures. The Split Hopkinson Pressure Bar(SHPB) technique with
a special experimental apparatus can be used to obtain the material behavior under high strain rate loading
conditions. In this paper, the dynamic deformation behavior of a brass under both high strain rate compressive
loading conditions has been determined using the SHPB technique.
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Fig.1 A schematic diagram of specimen and elastic
stress wave propagation for the compressive

SHPB test.
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Photo 1 General view of SHPB experimental apparatus.



2003

A8 4ol 300mm, #74-2 16mm ©]t}. F
Aol wE 35S 7187] ¢ Photo 1 oA B
%ol 1 wd(gun barrel)<= ’é'] stgomn of#s
WA 7= Ao dHE A A4S T
= A A AY S kSl
3.2 & AEe Yy Sy EHE

AHF2 HHo] A&FF FU =2 HIE £
T8 498 oAy, Fo dole FAaAMY S8
o] ZAo] (stress wavelength)9 H2A F w7} &
ofof sht}. o]yl I 25% oAt WM ES
Zhetsto] Fe] Hol(L) ol HAMD)e] H(L/D)+=

100 o2 3ATH4]. o5 F B9 Ade F4%5
A XHZW STR2(AZ%Z Hlolg )& ;}oa
A¥ 3} 7to] 16mm = 19T},
Zehe] mS A A 9-A 5 x—lz
4 Axrstaitel, (7], 18],

Hi & (gun barrel) ]
Eto] 50mm 2 {PZ‘.E‘E 3 709l F AA(photo
sensor) & AX3rt. A HEo] F A HS
kAl ZD wf ) Oscilloscope ¢ Nicolet 410 o] A
71491 A5t AdEA ek, dgEes 9%

o] Fxtoll FFE 2EYQ AoARFE =9
o] As s &3
3.5 &5 A|H(specimen)

Table 17 Table 2= ¥ AFellA] AMESH 2}
FE e 7IAAQ S ste A WE
RIS

Table 1 Chemical composition for brass materials.

emical composition

wt. % C3605 C2680
Cu 57.560 63.000
Pb 3.800 0.070
Fe 0.260 0.070
Sn 0.350 -
Zn Rem. Rem

Table 2 Static mechanical Properties of specimens.
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Mechanical
Mechanical C2680
Properties
Hardness (Brinell)
Tensile Strength Yield
Modulus of Elasticity
Shear Modulus

Density

145.1 -
427MPa
105GPa
35GPa
8.47g/cc

10

Fig. 2 Geometry of compressive specimen
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Fig. 4 Compressive stress-strain curve fitting for
Free cutting Brass.
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Fig. 5 Compressive stress-strain curve fitting for

Free cutting Brass.
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Fig.6 Experimental and polynomial model of
dynamic compressive stress-strain curve
for Free-cutting Brass at strain rate of 1805
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Fig.7 Experimental and polynomial model of
dynamic compressive stress-strain curve for
Free-cutting Brass at strain rate of 1868.
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Fig.8 Experimental and polynomial model of
dynamic compressive stress-strain curve for
Free-cutting Brass at strain rate of 1925.
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Fig.9 Experimental and polynomial model of

dynamic compressive stress-strain curve for
Yellow Brass at strain rate of 903
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Fig.10 Experimental and polynomial model of

dynamic compressive stress-strain curve for
Yellow Brass at strain rate of 1419
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Fig. 11  Experimental and polynomial model of dynamic

Compressive stress-srain curve for Yellow
Brass at strain rate of 2183
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Table 3 Coefficients of the six order polynomials for
compressive test.

in-rate
) o=a+bé& +b& +be’ +b,g* +be’ +he°
S
. by by bs
1805 73294.41 -3.36X10° 7.87X10’
0 b4 b5 b6
-9.42X10° 5.59X10° -1.30X10"
1868 0 57370.44 -2.20X10° 4.22X107
-4.04X10° 1.89X10° -3.44X10°
1925 0 36781.9 -840739.34 1.20X10’
-9.78X107 4.29%10° -7.87X10°

Table 4 Coefficients of the six order polynomials for
compressive test.

in-rate
, o=a+bée +b,& +be’ +b,g* +be” +b,e°
CP)
. b, b, bs
903 72895.28 | -1.7491X10° | 3.917X10’
o by bs bs
-4.44X10° 2.47X10° -5.40X10"
1419 0 61658.21 -2.92X10° 7.02X107
-8.33X10° 4.80X10° -1.07X10"
2193 0 51666.06 -1.64X10° 2.86X107
-2.63X10° 1.24X10° -2.38X10°
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Fig. 12 Dynamic compressive yield stress vs. log strain
rate curve for Free-cutting Brass
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Fig. 13 Dynamic compressive yield stress vs. log strain
rate curve for YellowBrass
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