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ABSTRACT

This article aimed at the light-weighting design on aluminum shaft to increase its
performance. And we designed some extra holes on shaft to obtain the purpose on
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light-weighting parts during tensile fracture. We tried to distinguish the tensile
characteristics of aluminum by different number and diameter of holes.

We tried to verify the design method and tensile characteristics of aluminum,
including drilling different number and diameter holes on aluminum shaft by ourselves
using milling machine. We hope to modify the performance of this shaft. For example,
the tensile performance and stress concentration.

In experiment, we made some rod aluminum tensile specimens. We use MTS
machine to control the tensile rate. We found that, the weight and cross-section area
of aluminum shaft will be reduced after light-weighting design, but the tensile force
showed some constant level. And the tensile force performed without proportional
rules. So we have known that, there will be a compromise selection between tensile

performed and light-weighting.

Keywords: aluminum, light-weighting design, tensile fracture.
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% BT 2w = B L EE
¥ I (Diameter) (Area) (Length) (Volume) | (Weight)
H cm cm? cm cm?® g
#iE 1.2(#) | 1.13(100%) 5 5.65 15.55
£ 0.4(3%) |0.13(88.5%) 1.2 0.15 0.41
FEE 0.6(3%) |0.28(75.2%) 1.2 0.34 0.93
1l e fF=[n/d]*E Ere s AY % S i 314159 -
L2 =R ik
a3 ERSMA*RAE L AT A L 275g/em’
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phit T F R € 15550 | dENis 2 £ R(Q) | ARV 2 g Rt (%)
- & ﬁ%@ﬂl B 15.14 2.67
gerlavie | 4R 3 Bt 14.31 8.00
0.4 cm ﬁ:}i@d] [ 13.48 13.33
EEN) HE 1 Ba 14.62 6.00
geHlatis | 4N 3 Bt 12.75 18.00
0.6 cm HE4] 5 B3t 10.89 30.00
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Bt T Rt B 1559 (4PN 23 B £ R(g)| 4PV F L E(Q)
% - ged) 1 g at 15.14 14.8
g | e 3 B 14.31 138
0.4cm 4ed) 5 g at 13.48 12.3
B HE| 1 BT 14.62 14.2
G S DEL SR CURRED 12.75 12.1
0.6 cm 4E4 5 B It 10.89 10.6
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group 1
—MB —calculated

12 o —@® —measured
11 i group 2
i —A—calculated

—WV—measured

specimen weight(g)
]

1 hole 3 holes 5 holes

B (%) Fidr 58 & (Newton)

B AR R 0 37757(100%)
¥ #PH 1 B3 2.67 23166 (61.4%)
S UEL I ST R ST 8.00 24319 (64.4%)
0.4 cm #EH 5 A 13.33 24105 (63.8%)
R #EH) 1 A 6.00 16025 (42.4%)
HENlVE | ge 3 18.00 15866 (42.0%)
0.6 cm #EH) 5 A 30.00 16443 (43.5%)
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35 3
4 group 2

30 - V| =W=light-weighting ratio
S I | _
~ 25+ —n m | —B=tensile force
o= ] = 1 ‘
=5 j
S 2 20 7 group 1
8 o I °® x ® | —®=tensile force
282 157 =A = [ight-weighting ratio
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1 hole 3 hole 5 hole
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