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Fig. 1 Schematic of speckle pattern fabrication with compound spinning method-
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Fig. 2 Speckle patterns under different light intensity-'*
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Tab.1 Average gray gradients under different light intensity"'*
A ] a b ¢ d e /
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Tab. 2 Average gray gradients with different proportion of epoxy resin and powder particle-*'-
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5 7.69 18. 65 16. 10




80 S Jr (2018 4E) 55 33 %
(@ - by s T e e
200,00 pm P AR LR 720000 pm ¢ - T e 200,00 pm ¢

# 3 R[EIWEC L BT BB A 404 (a)3ml ¢ 0. 1g; (b)3ml: 0. 2g; (¢)3ml ¢ 0. 3g-2
Fig. 3 Pattern distribution with different proportion of epoxy resin and powder particle:
(2)3ml : 0.1g; (b)3ml: 0. 2g; (¢)3ml ¢ 0. 3g--
2.3 WIERE
B4 R T RS 40 54 5°C (10°C (18°C Al 25°C B, 155 45 2 (0 BUBE (0 - X IR BE B R . 45 IR %
AL, BRI 30 88 M vy BIOBRE I 0 i . ol TR SR B TR A T s L B T IR Bl L PR T R MR B A
IITR. PRI 0 P IR 1 o 8 TR R I 7 S8 0 PR TR Y — B

20 . 20+
B sl / =
-'—‘i " ’ é 18 lr”/-\\
5" / &
= 144 . E 164
‘a: / b .

1 g, \
g - E \
5 104 - : \\\\
é 8 -/ < o, T—

; s ) % e w2 2%
Temperature/°C Centrifugal velocity /rpm
Pl 4 ASTR]R B2 T A BB T 24 R Ao I -2 B 5 R[] T T A B ST 1 R R 2
Fig. 4 Curve relating average gray Fig. 5 Curve relating average gray gradient

L22_

gradient and temperature and centrifugal velocity-**

2.4 BILEE

TEIR BT IR BE o 25°C i, B0 3 43 )% 500rpm, 1000rpm, 1500rpm #1 2000rpm, K 5 /R T
FRCRE T S8 R JRE A 3 55 B 0o SR BE I G R o RS G BT 084 D0 g B8 T i e SO A 3R 19 i) R ELR 2 B
BREE R 1F 1000rpm i i IRE UKL A2 15 8 1 . 1 249 0% B8 B B2 25 T R B . T LA 3 4 O R L0 R T
D A3 HICRE [ ) o

24+ 2.5 EMLEE

£ 2] I;"\l TEZEIR 25°C B O HEE N 1000rpm B9 &4 T . Bl %
2 ) !\ Bl I T X B P 60 5 W 3 B SR I 4 18 Ak
= ] [ 5min, 10min, 15min, 20min Al 25min. £ ¥ A [a] [ 1g i 7]
S o] ; \ THTH IR BB IE AN 6 BRI 6 R T L
51/ \_. S84 FE B 00 6 o 8 2 114 T 159 596 0 T 8 4
< " S A 1) 68 2o 1 5min 1 34 R B (8 2 iR T B

TR TR T R U A — A R 0 B AL R 1L 2 75 I LR R

Sohidifying time /min

7 3 2R B B B 0 R IR SR 45 2T G ek 5 BE
6 AN I A T B BCBE T SR BE B 5 A PR SR 17 DR e 220 75 HE ol HC B 1 2 1 B0 0 o 10 2

Fig. 0 Curve relating average gray o 2SR BRI 25°C 1 L SR 700 5 8 SR 0 B
i
gradient and solidifyine time HLULIEY Sl ¢ 0. 2. BRI LI LI 0 75y 24min,

BBy 1000rpm, [E AL ]R8 S 15 min, W] 5 25 36 55 0050 SR A5 & BEAY 3 5K B2 5 1R 0RE



LR AT - BN OB ) 4 7 TR BT ST KO 2 ST 81

JREAH 2

3 BHEEBRA

b 2 TP 48 A P AT LR PR RS ¥ L A A 2 T A R o L 2 SR A R
ANAL YT R SR ST A ) ] 2 e 2 T AR ) i I TR o 2

h T il DR A ] U S 1 A — bR v A B TR R T 30 P R AR IR I B e B B 5 A
B /N AL BT RN R SO R T AR AR 7 BTN o B S A B R R TP U Ol 2 I A O i R 5 R
S o FEL S 125 A1 20 JGE L o A AR ORE S JBE 5 4 D' Iy 9 P 262 T 8 50 i A — )2 3 S O B ik 1A A
PR BRE L 8 1) — T 7 A B SRS R T TR AL 24k B I8 AR 5 6 20 I 43 5, i Hh T A SRR R 4
T38RI S 5 B B R 7 B e A% B SR T 5 i i e 2 TR Bk A ) O 220 B P TR o e . AR
PR T = BT 8 i R S e 3% B0 3R i, BB IREAR B o a1 19 7 2 1k E R WA B Lt

100 v

J’Cf‘..‘ﬂ--..._‘ = Nut'tpotyum
gk — o g e Epoxy fim weh partcies
: I : ~— Epoxy fim with PBT ]
FRORWL_, : « Epoxy fim with PBT and particies
it
T~ g
ooy — 5
2
5]

HERA M A4 b
RBEL
EIRN ]
LR 4 2 10+

i 0 005 01 01 02 025 03
£ di b4 ke Strain /e
BT SRR R B R B8 B AR S A R 7 1 AR i 2R

Fig. 7 Schematic of speckle pattern Fig. 8 Stress-strain curves of epoxy film-'*
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Tab.3 Mechanical properties of epoxy film-'*
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On the fabrication method of micro-scale speckle
and evaluation of its application progress

ZHU Qi, HAO Wen-feng, CHEN Lei, ZHU Jian-guo, HE Guang-long

(Department of Mechnaic and Engneering Science, Jiangsu University, Zhenjiang 212013, China)

Abstract: Digital image correlation (DIC) method has been widely used in macro/micro scale
deformation measurement due to its non-contact, full-field, high precision and easy to operate and so
on. At the micro scale, DIC can be conveniently combined with the microscope to realize the
deformation measurement. As a carrier of deformation, the quality of speckle directly affects the
accuracy of DIC in measurement of microscale deformation. This paper focuses on the fabrication of
microscale speckle by compound spinning method, and evaluates its application progress, including
optimization of fabrication process parameters to obtain optimal speckle pattern; presentation of
speckle thin coating transfer method to expand its application scope; studying the speckle thin coating
toughening method to measure large scale deformation; design of bi-directional loading test system
based on hyper-depth of field optical microscope; application of speckle thin coating in micro scale
interface and crack tip; and so on. The local deformation field information is obtained, which indicates
the feasibility and application prospect of this microscale speckle fabrication method.

Keywords: digital image correlation (DIC); microscale speckle; compound spinning method;

deformation measurement



