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Fig.1 The distribution of microcapsulesize Fig. 2 Microcapsule DSC testing curve
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Fig. 3 (a)Prepare for compressionspecimens; (b)The micro morphology of microcapsulemonomer
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Tab.1 The parameters setting of experimental

BRI /pm ORERAT/mN REE AR/ (am/s) SR [] /s PREIS ] /s

40 12 <0.5 30 5

50 16 <0.5 30 5

60 18 <0.5 30 5
2 GRESH

2.1 EmEE - IBHL

P 4 DAy AN T AR A28 A S R 2 e 28 P S R ) Pl s 4 28 — 088l 2, s 4% o e 149 0 358 o L R 40
PASCEVER B BE . e r folo 5 9 A9 M IR A 2R AR 4 9 B, DR e e A 3 O A I BE i 2 . AN TRk AR TRl 4
T 2R B ) s A4 8 — 5288 il 2 AT AL L TR B D = A B B SIBPE In# Be ABL BERLYT I Be BC #I
JE SR g # B CD,

A BRI 80 B T 05 0 T 45 0515 3 0 10 2 14 3 2 :
Ko HIRGRR L B ST B (8 19 9 25 0 K TR 46 AR E—
BATILP A TR AE AN L IE P A E BC, e
HEW B AP £ B Bt BB 35 20 0 BUR RO R I e Evoy
S50 A E S AR M ) — R B AT 2 R 4 g
PR 008 ph /BRI 28 o 2 xR ) i T J
Mg e B S B 4 P A 0 8 2 TS 43 oMn ¢ Lo
S5 B B BB GO 500 L5 B 2 805 B 6 T 4 b

AT ARG O, A & — B B 6 3 B, U2 Y
O S B RS U BN T R S 5 PR
W, S5 3 5 B A Bl B4 200 e T 2R A A A 2 A B
PR 45 00 K MG 08 T 46 20 er — (32 A% il 2 L 97 5 5 0 B X o7 U 3 T 1 2 I ) 07 8 (S L IAT 4D
M BC B8O a3 A8 75 i P A0 AU B 228 I 8y LT A 138 L 2 S0 T R L T 4 0 B T E O
W U B BT B FE T i Tk 5 U 2 T S, TR A LA B 3K C i e o e 46 2 A B 057 7% 19 345 in

Pl 4 TRl 3 TR 4 A AT — 8% i 2k

Fig. 4 Compression load-displacement curves
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Fig.5 Morphology after compressive failure Fig. 6 Failure load and particle size relations
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(a) Axisymmetric simplified schematic diagram of microcapsule before and after the compression

test(side view); (b)The top viewof microcapsule before and after the compression test
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Fig. 9 Circumferential strain-displacement curves Fig. 10 Circumferential failure strain
relationship with particle size
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On the evaluation method of failure limit of
monomer phase change microcapsule

CHEN Tong, PENG Guang-jian, ZHANG Tai-hua
(Institute of Micron/nano Mechanics Testing Technology and Application, College of Mechanical Engineering, Zhejiang University of
Technology, Hangzhou 310014, China)

Abstract; Taking melamine resin shell paraffin phase change microcapsules as research object, particle
size distribution of micro capsule was determined by laser particle size instrument. The typical size
microcapsules were selected by laser scanning confocal microscopy (LSCM), their diameter and
morphology were recorded. The failure load of microcapsule monomer with different particle sizes was
measured by nano-indentation instrument and flat head indenter. Based on the assumption of
symmetry deformation and volume conservation, a method for evaluating failure limit of microcapsule
monomer was established. Study reveals that the failure load of microcapsule monomer near linearly
increases along with the increase of particle size, but its compression failure strain and circumferential
failure strain have nothing to do with size, are 34. 5% £3.0% and 34. 2% +5. 1%, respectively. So it
is possible to take compression failure strain and circumferential failure strain to characterize the
failure limit of microcapsule monomer.

Keywords: phase change microcapsules; failure load; failure limit; compressionstrain; circumferential

strain



