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Micro/nano-injection molding is one of the main processing techniques for

Received 5 December 2013 polymer micro-fabrication. Most of the difficulties encountered in polymer
Revised 1T March 2014 micro-molding are caused by the demolding,rather than the filling of molds.
Accepted 13 March 2014 Therefore, studying the demolding process is vitally important for manufacturing
polymer replicas. The most important parameters are the thermal stress, friction
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Demolding and adhesion forces, and mechanical strength of the resist. In this research, we
Release force determinedthe effects of the processing conditions on the ejection force for cases
. involving two common thermoplastic polymers. The results showed that the
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processing conditions noticeably influenced the ejection force.
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Fig. 1 Forces acting on the patterm

Fig. 2 Rectangular elastic block with flat surfaces in contact
with a nominally flat substrate surface
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Fig. 4 Roughness interaction: (a) Initial state, stamper and
polymer roughness are connected, no contact load; (b)
Arbitrary state after polymer displacement, the roughness-
induced interfacial normal load
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Table 1 Dimension of the Micro Paterm

Al (um) A2 (um) H (um)

size 100 50 100

(b) Brass mold insert made by
micro-machining
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Fig. 6 The sidewall roughness of brass mold insert and Ni-stamper
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Fig. 7 Mold and the electric circuit for rapid heating of the
stamper
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Fig. 8 Load sensor and Ni-stamper and their installation on the
mold wall
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Fig. 9 Stamper Without intaglio structure
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