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Structural Design optimization of a Thermal Nano Imprinting Machine
for Minimum Static-and Thermal Deformation
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(a) A thermal nano imprinting machine (TNIM)
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(b) Static analysis model (c) Thermal analysis model

Fig. 1 Finite element model of a TNIM
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Fig. 2 Design variables for optimization
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Find (xp,x2,X3,%4,X5,%6 ) (1)
To minimize f = wlLl*+w2 fi +w3f—?k )

1 2 3

Subject to;  g1(x) : dpeg () < 0.076(um)
22(x)  dy (x) < 10(zam) (3)

23(x) 1850 (kg) < f3(x) < 950(kg)
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Table 1 Domains of design variables

Searching domain of design variable (Unit: mm)
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Subject to; g (x) : dpeg (x) < 0.6(1m)
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82(x) : dyyp (x) <10(um)
g3(x) : 850(kg) < f3(x) < 950(kg)
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Table 3 Comparison of design variables (Unit: mm)

l?esngn ].Sefore. After optimization
variable optimization
x1 180 200
x2 120 136
x3 30 18
x4 100 82
x5 100 78
x6 80 84
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Table 4 Comparison of optimization results

Static Thermal
Weight
Compliance deflection [um]
[kg]
[um/N] Top plate bed
Before optimization 0.0005 0.05 0.6 948
After optimization 0.0003 0.035 0.53 940
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Fig. 5 Comparison of optimization results
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