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Lightweight Design of Link Structures for Amphibious Boat using
Topology Optimization Method
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In this paper, the topology optimization method was used to describe the lightweight design of link structures for an
amphibious boat. Topology optimization was used to determine the optimum density distribution of the structure. The
analysis revealed that the link structures for amphibious boat can be reduced up to 31 percent by weight without altering
the design of the connected and supported parts. The structural integrity of the proposed lightweight link structures was
evaluated via topology optimization and verified by finite element analysis and static test. The structural integrity of
lightweight link structures was found to meet the design requirements. The running stability of amphibious boat with
lightweight link structures was verified via ground and water driving tests.
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Fig. 6 Analysis results of topology optimization for a slope way
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Fig. 8 Lightweight design of rear link structure
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Fig. 9 Numerical analysis results of lightweight link structure

TREN $F P2 F2ES 27 162,0067], 118,708709] A
T} 133,9487), 78,835742] @4g LAEQIC 51 9 AARA
& 1A} st FLsHA| 0°9F 30° AL sk = A}
T 5 AR g2 o2 S35kl

Fig. 9(2)9] H& &= L2384 21}, 0°9F 30° BALR 315 5F
oA g & ARl 7HE 2 Von-Mises g-2o] WAl S
] 30° AR 3o A= 121.88 MPa2] Von-Mises -3-2]0] BIAY
SH3ICE Fig. 9(b)2] & P2 234 dite dE g0t 5Y
SHA| Ak = ARl 7MY =& Von-Mises -§-2]0] A5Gl
] 30° AAFE B120]A] 80.56 MPa2] Von-Mises -3-2]o] uHAya}
Ak o= MEH F& €3 25 AR T A Ak & AA
Kb 7P FoRgt A ofufgith. v F e BE oHE
1.2& 123t oAz 72| =Sl 127 MPa Hirf W
Von-Mises -3-2]o] A E|o] fLx2 0= Qg o= st

B B A oA Anke) AR gs] flef
A F2ES ARt A AFS skt oln BAkR ks
< A-8317] 917t Al A5 a1tete] AlFES =3skGiet. BAL
2 352 28] 918k Al ATt Fig. 103} o] g3 =
£ HE 29Rof ol5S Fstal A & AARE 4531
= Sl 3 A AFR9] A X f1A]of wet FAkR s



1090 / November 2018 StEHUSSSX| M3BH H11=

Table 1 Comparison of results for analysis and test

Parts Slope way Max. Von-Mises stress (MPa)
. FEM 79.00

Front 0 Test 82.96
link . FEM 121.88
30 Test 124.71

. FEM 17.18

Rear 0 Test 19.48
link R FEM 80.56
30 Test 83.90

Support part
Fig. 10 Test fixtures for link structure

(a) Front link (b) Rear link
Fig. 12 Lightweight link structure
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Fig. 13 Ground driving test
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