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Given a set of task positions, our goal is to design a six-bar linkage that passes smoothly through all of the
positions. Smoothly, means that the linkage remains in one assembly mode, so the linkage does not have
disassembled to reach the various position. I
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Once a 3R planar chain has been specified that reaches a set of goal positions, we can“prog

movement using mechanical constraints. The resulting mechanism moves with onesdégree of
~

\ SixBarcriterial =

- —— If[RankLengthIndex[[m, 1]] == 6, {"StepIIIh" , StepIIIhsol[[RankLengthIndex[[m, 2]]111},11111]1, {m, Length[RankLengthIndex]}]

: R Table[If[RankLengthIndex[[m, 1]] == 1, {"WattIa", WattIasol[[RankLengthIndex[[m, 21111},
o B If[RankLengthIndex[[m, 1]] == 2, {"StepI", StepIsol[[RankLengthIndex[[m, 21111},
) - If[RankLengthIndex[[m, 1]] == 3, {"StepIlla", StepIlasol[[RankLengthIndex[[m, 2]]1]1]1}.
P i J If[RankLengthIndex[[m, 1]] == 4, {"StepIIh", StepIIhsol[[RankLengthIndex[[m, 2]1]11]1},
a r a e O I I l p l | a I O n — ‘ | If[RankLengthIndex[[m, 1]] == 5, {"StepIlia", StepIIlasol[[RankLengthIndex[[m, 21111},

{{5tepIIa, {{-6, 48.8459}, {0.445019, 57.6704}, {-9.01303, 63.1435}, {-13.1665, 50.1154}, {-9.73864, 63.2594}, {-9.3321, 64.9319}, {-10.0289, 64.7858}, {-12.7859, 59.5}}},

4 {5tepIIb, {{-6, 45.8459}, {0.445019, 57.6704}, {-9.01303, 63.1435}, {-13.1665, 50.1154}, {-9.73864, 63.2594}, {-7.32675, 61.8319}, {-5.45431, 66.3761}, {-12.7859, 59.5}}},
. {5tepIIla, {{-6, 45.8459}, {0.445019, 57.6704}, {-9.01303, 63.1435}, {-3.11175, 48.6286}, {4.26019, 55.2107}, {-13.1665, 50.1154}, {-9.73864, 63.2594}, {-12.7859, 59.5}}1},
B {5tepIIIa, {{-6, 45.8459}, {0.445019, 57.6704}, {-9.01303, 63.1435}, {-11.4153, 43.7884}, {-9.77499, 53.0808}, {-13.1665, 50.1154}, {-9.73864, 63.2594}, {-12.7859, 59.5}1},

Parallel Application Startup Status {WattIa, {{-6, 48.8459}, {0.445019, 57.6704}, {-9.01303, 63.1435}, {-3.11175, 48.6286}, {4.26019, 55.2107}, {-5.97019, 61.0741}, {-3.80305, 67.9193}, {-12.7859, 59.5}}},

- T 4 (WattIa, {{-6, 48.8459), {0.445019, 57.6704}, {-9.01303, 63.1435}, {-11.4153, 43.7884}, {-9.77499, 53.0808}, {-10.5579, 62.6034}, {-4.69271, 61.572}, {-12.7859, 59.5}}}
‘A,A‘MaCPTOFXYL Launching application on node 0... €9\ s : ' ; X / {StepII;a {{:s 43 345;} {0 445019 57 6'?0:1} {-9 013;3 63 143;} =2 611;? 38 6?9;} {-0 s40é79 38 09:53} {-13 1;65 50 11;4} (-9 ?33;64 63 2;94} =12 :."859 59 ;}}}
e — — . ’ ’ . l . ’ . ’ . ’ . ’ . ’ . I . ’ . . . ’ . ’ . ’ . ’ . . . .
i L {StepIIIb, {{-6, 48.8459}, {0.445019, 57.6704}, {-9.01303, 63.1435}, {-13.1665, 50.1154}, {-9.73864, 63.2594}, {-11.5721, 71.4505}, {-19.719, 72.6464}, {-12.7859, 53.5}}},
R ' {StepIIb, {{-6, 48.8459), {0.445019, 57.6704}, {-9.01303, 63.1435}, {-11.5721, 71.4505}, {-19.719, 72.6464}, {-7.32675, 61.8319}, {-5.45431, 66.3761}, {-12.7859, 59.5}}},

{StepI, {{-6, 48.8459), {0.445019, 57.6704}, {-9.01303, 63.1435}, {-11.5721, 71.4505}, {-19.719, 72.6464}, {-6.70869, 63.1444), {-20.8289, 68.2188), {-12.7859, 59.5}1},
{StepIIla, {{-6, 48.8459), {0.445019, 57.6704), {-9.01303, 63.1435}, {-3.11175, 48.6286}, {4.26019, 55.2107}, {-11.5721, 71.4505}, {-19.719, 72.6464)}, {-12.7859, 59.5}}},
-\ {StepIIla, {{-6, 48.8459}, {0.445019, 57.6704}, {-9.01303, 63.1435), {-11.4153, 43.7884}, {-9.77499, 53.0808}, {-11.5721, 71.4505}, {-19.719, 72.6464)}, {-12.7859, 59.5}}1},
- | (wattIa, {{-6, 48.8459), {0.445019, 57.6704}, {-9.01303, 63.1435}, {-2.61137, 38.6795}, {-0.640879, 38.0963}, {-5.58346, 45.7889}, {1.09471, 68.7832}, {-12.7853, 50.5}1},
| (StepIIIa, {{-6, 45.8459), {0.445019, 57.6704}, {-9.01303, 63.1435}, {-2.61137, 38.6795), {-0.640879, 38.0963}, {-11.5721, 71.4505}, {-19.719, 72.6464}, {-12.7859, 59.5}1},
{StepIla, {{-6, 48.8459), {0.445019, 57.6704}, {-9.01303, 63.1435}, {-11.5721, 71.4505}, {-19.719, 72.6464}, {7.40433, 134.223}, {-10.3431, 71.2423}, {-12.7859, 59.5}1},
{StepI, {{-6, 48.8459), {0.445019, 57.6704}, {-9.01303, 63.1435), {-13.1665, 50.1154}, {-9.73864, 63.2594}, {35.9183, -31.8114}, {36.3973, -8.85998), {-12.7859, 59.5}}1}
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We expect parallel con our second approach to greatly improve computational time of

of each six-bar linkage.
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Supercomputing Engine for Mathematica (SEM) interface, message-passing options
and Mac servers.
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