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18 2. (a) Schematic and (b) real image of Nanoindenter XP
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1% 4. (a) SEM image and (b) 3—D shape of UV—
curable polymeric pillar
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&l 5. (a) Stress—strain curve, (b) linear—curve fitting for obtaining elastic modulus and
(c) 0.2% offset method to obtain yield strength of UV—curable polymeric pillar
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8l 6. (a) Stress—strain curve with a diameter of 2 um, (b) the elastic modulus and
(c) the yield strength of UV—curable polymeric pillar at various strain rates

68 _7I7 = E /2005 - 12



Ao|AZ/M e E8H P22 VAN 29 58 7lg

2 3o 28 & 25 Q) o]gd A= NE 24 A5 ns TREH Y= 37 39l ut
dlolck. oka) 912] Astel that A2 AL AFY S govk, BAzE 47 g A Aol Qg
0 2o} ZE)w 715 A2 ZA A UV A} A 7] 2o & A 2= o),

33 MEtd &4 3 S 218t Modified Creep Test
33.1 LRl R|ofl oft 7| = F2|= 52 S ksl Ao 51
e b))z mhel a2 /e Fejw] gl digh £ 54 Aul7h A 4 ARk A9 Algel digk 22
= A3 (creep test) U -5-89k8F A3 (stress relaxation test) & =8kt gAI7} glek. Z2)=] Alsof digh A
A S S A1 7129 ZE 2y Y3} AljlelA s Al g sk (F1) old 16 0)F
Zhefof ghet 2y vhieshy) Al 4 e g w22 S TPl Baxd 725 ARSte a4 vl
2 TS A, of2ld A Fxe 7|80 FE 2y S} f‘l < oAl sk & 2.9le] =
o] Vo) Aol A s =w (feed back) A|o1748]2} PID gains2} 22 Ao} W9 24 (tuning) = 2
2 317] w2l Al $lellA) 9] 3k, WS Aloje}y] el =&, Alo] F329] PID gains HE-S A5 7]
U A Aol JFFe etk £ 54 AR Al A8l (e.g. glassy polymer specimen) 243 PID
gains Fha ARk A fel|A 9] sl S Ao 5 AT, of2igh AL W AT wE Fe] AlEE
L8 2 3ok 53], Aol W2 o] A4 A= el - PID gains tuningell= B4 W2 A7k} AlHo]
Zen|5)7] wji2el] 1] 32 7o) E7be s
oj2]gh EAEE stk 2 Aol Al e e ghsd Al E o83t mlolaz /v E2 V)5 YA &
A& dA 54 4 31 Modified Creep TestE 7HL-etgiet. o] A8 wbiE U ghgl 4nl S o]-8-sfe] wll§- 71
=4 54 MRS Y 5 Y Aol ek 2 AR RS sk 7124 <l 3
+ A5 AsEoe rlolaz /U E8m 7)5l tig Modified Creep Test] A
o] A3}l

HURE

3.3.2 Modified Creep Test2]| HE|

Modified Creep testol|l A= 28] = AJ8 ol Zan] 7|5 A& <Jo|Ae] AA] 31 F (1) thA =742
315 (Fraw(t)) o] LA A=} Fraw ()& LA 451 7212 PID gains tunings 34 i ¢4
open—loop controlE 7}5-8Hd], o]g| gk Ae] 7]&2] F2] = A&7} o} A o™ Modified creep teste] 71 2 &
Aolgha & 4= glch o] AW & o Aoz AP Ao digt sy o] vz d sl Aot
Modified creep testeol| 4] F(t) ¢} o ()& Z2F A7kl tfal] 231 7(b) 2} (o) ANAAH Bl FA Q) 75= Bl A,
e lle o] shaxe] 32wl F()96 (0« A= AF 0= fA7F =eh(2g 7(d). o] vlE A A4
= T3, ohA] a2 39} An] Ze)9] (machine frame) 2] 7H4d ol 2)&3}HA] Fok wlehA] 7]1E2] T8 = A
B3} 7o) Modified creep testoll 4] A= A7k Wk 28] = W9 (2™ 7(h))wl A shd nlo|a 2/t by Zg

=S
™ 7)o gAY A4S Ee 5 Aok

T|ARIME /178 45 _ 69



£ & Ltz /0|3 =z AAES] MY BTt

@ (&)

Raw lcaxd (m M)
Ceep dizpBcEment (im)
L8 W B B E A HH

0 =0 4m mo am 0m ' Z0 Wm mn
Time ()

(e} {d)

ansample i M)

Lot
3
3
i
i

EEREEERER

1% 7. load and displacement signals during modified creep test (a) raw load history,
(b) creep displacement history, (c) load on pillar history and (d) load vs. displacement relation
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(a)

(b)

&l 8. (a) a microscope image of a flat punch indenter surface and (b) FE—SEM image of a deformed pillar
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13 9. (a) a creep displacement and its curve fit by Prony series and
(b) the estimated creep compliance with respect to time of UV—curable polymeric pillar (D=2 xm)
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