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Eftects of Surface Roughness and Microstructure on Tensile Properties of
As-Casted Ni-Al Bronze

Tae-Dong Park and Dae-Young Kim

Abstract

Effect of surface roughness and microstructure of the specimen on tensile properties of Ni-Al bronze casting has been inves-
tigated. Surface roughnesses of the tensile test specimen of interest are in range of 0.1 to 2.0 um in Ra obtained by changing
machining conditions. Fracture of the Ni-Al bronze casting initated at the surface and propagated in a brittle manner during ten-
sile tests. Tensile elongation value of the casting was strongly dependent on the surface roughness range studied, while tensile
and yield strengths were almost independent on it. The elongation value was almost constant up to the surface roughness of
1.0 pm in Ra, and then decreased in a linear manner with an increase in Ra value up to 2.0 um. However, tensile strength and
hardness were strongly dependent on the microstructure, especially & phase fraction, and were decreased with increasing o
phase fraction in microstructure. It is, therefore, recommended that decrease of surface roughness up to 1.0 um in Ra, shrinkage

porosity and & phase are required in order to obtain good tensile properties for Ni-Al bronze casting.
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Table 1. Chemical compositions of Ni-Al bronze casting (wt.%)
Elements Cu Al N1 Fe Mn Sn Pb Zn St P
Content 79.42 9.62 473 4.68 0.92 0.02 0.01 0.07 0.05 0.019
OEMt 7990  ~970  ~497  ~506  ~097 ~0.03 ~002  ~009  ~008  ~0.023
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Fig. 1. Dimensions of V-shape block mold and sampling location of tensile specimen
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Fig. 2. Roughness test result of specimen surface before tensile test

(36)



Vol. 20, No. 5, 2000

Journal of the Korean Foundrymen’s Society

- 319 -

800
(O
= 700
i —A—
< ﬁ. ____________ A —h—A
O «00 L T.S
o
» A ® Melting furnace:1240°C
= 800 || AQ Ladle:1200°C
=
E 400 |
0]
Q@ & ‘..o———.———'
c 300 Y.S
—
200 : -
0 0.5 1 1.5 2 2.5
Ra, um
(a)

5 8

[ Melting furnace:1240°C

8RR
°

20 O...

LI
.,
-

8
Ladle:1200°C

Elongation, %

16 }
14 |
12 }

10

0 0.5 1 15 2 2.8
Ra, um

(b)

Fig. 3. Variation of tensile properties as a function of surface roughness of the specimen: (a) tensile and yield strength and (b) elongation
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Fig. 4. (a) Fracture surface and (b) schematic drawing of the fracture surface of the Cu-10Al-5Ni-5Fe alloy casting
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Fig. 5. SEM fractogtaphs of fracture surface of Cu-10Al-5Ni-5Fe alloy casting: (a) initiation site (b) propagation region and (c) shear
lip as final fracture
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Fig. 6. Surface morphologies of fractured specimen with Ra=2.0 Um
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Fig. 7. (a) Optical and (b) SEM microstructure of cross-section of tensile specimens, showing plastic deformation trace and initiation
of cracks at the surface
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Fig. 8. SEM fractographs of tensile fracture initiation site with various experimental condtions
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