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Full-field measurement of micro strain of printed circuit board
assembly using digital image correlation
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Abstract: A method of full-field micro strain measurement using digital image correlation was proposed
to evaluate the risk of printed circuit board assembly failure induced by stress. It outperformed traditional
testing methods based on experiment in terms of full —field strain measurement and location of strain
concentration. Experimental method based on three —dimensional digital image correlation and stress
loading strategy was designed. The risk of circuit board assembly failure was evaluated by the obtained
full —field distributions of principle strain and history curves of strain on selected local areas. High
repeatability of the presented method, which was better than 100 pe, was exhibited by the experiments,
allowing the obtainment of the circuit board assembly full-field micro strain distribution. Moreover, areas

where strain exceeds rated value can be localized easily and exhibited intuitively. The presented method
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provides important measured data which can be used to improve the circuit board assembly design, reduce

the risk of circuit board assembly failure, and protect the safety of electronic components.
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Fig.2 Principle of point tracking using DIC during deformation
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Fig.3 Principle of binocular vision imaging

1.3 TS EE

(CENE A7 FuNEE A 277 ol o ST R A 24
Yo iR 1 N 23 (8] 7 e #EA T 3003 A9 B0 A% 1 2 (R) 46 B2
SR e AR L B8 2 (B4 5 55 AR 22 [A] i AN C R ITE
WS o N AR R A RN

1103004-3



B & ot

%11 4 www.irla.cn % 46 &
8): 8xy 8x2
&= 8_vx 8}' sxz =
SZX SZ}' EZ
du_ 1 [ou LV) 1 [du M)
0x 2 \dy odx ) 2 \0dz ox
lﬁ(av +jﬂL) v lﬁ(av L ow )
2 lax dy dy 2 \dz dy )
Py 2
2 \dx 9z ) 2\ 9y 9z 0z

Ao EXAL EICR e, oo Ml e MIEmNAE ; HoAx
MITCE R BTN AR K BT AR Ry S PR BY 1 AR
—2 o (W) AR AR (xy, ) TR AR R
i F DIC J& —Fp - il it F R | JC ik AR AS TR Ty 1)
FRMEE, NIEANEERS 2] x 7l R R4S B AT LIER
5 x .y I T) b A AR R B B AR R B T
DIC H&4%dE, IR 25 15 3 3 A8 1) K/
A7 1w

PR, MR PR A E ARG A (3)
THE RN AR REEE KPR 2, Bl 20 B Y
S LLJE PSR 2553, LA/ B ATL IR R T 1 A 4 R Y
S 5 ] IR 2 A2, R R E Bk i) &2
T AORA A AL S T 0 R A B, DATT A3,
AR — A, 4k DIC {9 AR SR R 2 100 pes
11 =4 DIC (0] LIS SIS 4 i 5 8., vl Lok —
AE AR Sy i 56 A5 B, IR 1 — 4 DIC P & Ay
O 735 S} 52 15 TR A7 6% - ) 5 T T o DA 114 5 2 34 R
G, DRI 7 A0 A O 8, 3R 3 50 e

2 3L I%

2.1 XWHRE

RSN R AR A I A AT,
FEAR R ST 265 mmx220 mm, B L HFIohy
1, b B A 22 /N U 7 Bl S H 28 00 A T H R
M ) 2 A X e L 25 i B RHE G, 25 2 W 2L, 0
FENLAR(E ] £800 e, 2560 2 A H L B AR AR EL
TRHY X8, Sy Bl r g AR ST HE A Al | LA i
eR A Fl, 8 A2 400 BB 2B g KU, . b T L B AR AN HLAT B
BIL IR 2 T 0 B R e 100 4 5 0 L T o A O [
T o R B P A0 1S mE s Hrh AR, PRI
iV BE FLEE A B O He B2 58 9 FEAILBE S, an 1] 4
B

P 4 H B HLBE A % A

Fig.4 Circuit board assembly with random speckle pattern
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measurement of circuit board assembly using 3D DIC
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Fig.6 Spatial distribution of the principal strain
before screw fastening
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induced by circuit board assembly bending
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