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Fig. 1 Typical tests for shear strength of joint, (a) single shear and (b) double shear
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Fig. 2 (a) Normal plane polariscope at rotation with angles of 8 and

(b) general circle polariscope with arbitrary analyzer and second quarter waveplate
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Fig. 3 Shear stress calculation of a disk under diametral compression, (a) phase map of isoclinic principal stress
direction, (b) isochromatic wrapped phase, (c) whole— field shear stress and (d) comparisons of

theoretical solution to the calculated shear stress on horizontal line ( y=R/2) at upper half disk

3 EHEBTYINAK

3.1 FTRMEY

FH IR S g il B 4n 1 4 Ca) it 7 JUART TE R 1) 45 ) R o 224 e Jon 38 1576 0 B K 25 ZE BT U1TET CAB F1 CD
20 B X7 2R BT UIAE L B R8T It . 25 04 R TR 3 O 8mm , AR SR BUEL [ b, it in & T3 R/ 43 i)
b 176. 4N .352. 8N,529. 2N H1 705. 6N, X b (¢ #if 1 2 2t &l 4 (b-e) 7R o

BT RN g A Ak 55 D) D T Y 4 S0 B AT 7 TG B L TR RS 304 A B ) T BT Y A A0
FHEARXTFR MR T 220 . 7257 Y1 A9 4 35530 (AL B, C, D) 22808 %, #0027l A5 30T 2400 15 16 X
B,

Unit mm

B4 REEJUTIAR R R 45 ALk 4808, (b) 176. 4N, (o) 352. 8N, (d) 529. 2N Fl(e)705. 6N
Fig.4 (a) Geometric shape of specimen, and isochromatic patterns under different load levels of

(b) 176. 4N, (c) 352.8N, (d) 529. 2N and (e)705. 6N

XF A0 534 AR T BGHE P A R B E RS 2 AL B i, Bl 5 () g B YT
HIR K OX 19 4% S Bt 480407 07 38 0, 7% 59 D7) 18 A 908kt IR0, e T s P 3804 000 5 ) 1 o i
AIGER T2 . DA B KA R 5], R T O R 304 N 85 U0 1 CD B3 09 908 (29 2.4 90 KT A0
ABFH B (2 1.5 90 B M S YT CD 4 5 F 2L,

&5 by gk — 2B 25 1 A M B UYL b 09 5% U A it 26 5k SCGBGE Sk 43 A HLBE 204 T 8G nL 7E
Wi C Al D Ab G K i 0 T R i AT aA 2 3. 5 Ml T, R A5 M HIT RS, Tl
Uity 141 S SUHE 5 T TC ¥ Tl 2 A 2 R O T 92 A5 3] g 75 1) e R 8K
3.2 &FENA

G546 VU 25 R (O AH B 1 A0 AR T 1 000 T vk O L AT AR RIS R 2ofer T 3R 09 42 35 55 N g 43 A WL 6
WoR . TR LB 89 N ) 8 T AR PN AT S A S FE BT DD T AB I CD BEIE B 5 ) 1 4% Al
U, % BH 3 B9 BT N g A B .



%4 BRI A TR AR S DI b A A AT S B Bl SRR AT 5T 383

3 - - 4
1 1
—o— 176 AN | | 5

= —o— JFZ AN . o

o - H . o

o | |[-a—szman| <.

B2} [-e-THEEN ! H =,

o i B @

o : = g )

E % £

: - <

' 7 "

: :

= S

2 R

m m

1 1 1 1 1 1 1
a ] 10 15 20 25 30
PosRon along Me Line 2X (mm ] Posiion along the Line GO (mm)
i ] S

B 5 R 0 G B . () KA (b £  U) T
Fig. 5 Isochromatic fringe distributions under different load levels along

(a) horizontal line and (b) right-side shear plane
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Fig. 6 Whole-field shear stress under different load levels, (a) 176.4N, (b) 352. 8N, (¢) 529. 2N and (d)705. 6N
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Study of Load Transfer in Compression Shear Test
based on Digital Photoelasticity

LEI Zhen-kun, ZHOU ]Jiang-long

(State Key Laboratory of Structural Analysis for Industrial Equipment, Department of Engineering Mechanics, Dalian University of

Technology, Dalian 116024, China)

Abstract: An improved six-step phase-shifting method was proposed to calculate the full-field shear
stress based on a four-step color phase-shifting method in digital photoelasticity. This method was
verified by radial compression of a disk, then further study of interlaminar shear behavior in
compressive shear test for connection structure made of homogeneity material was carried out.
Experimental results reveal that isochromatic fringe order and shear stress are distributed continuously
and increased with compression increasing. However, shear stress goes to zero and isochromatic
fringe order decreases to valley-bottom at midline of the specimen. They reach peaks at two
compressive shear sections, and especially the maximum values appear at four right-angle edges. It
means that the cracking would be happened firstly at those edges. Under the load of 705. 6N, the
fringe peaks and shear stresses at right-angle edges reach to 3. 5 orders and 2. 4MPa, respectively.
Stress transfer in a connection structure is mainly realized by interlaminar shear, while shear stress is
basically balanced with the applied load at connection interface.

Keywords: compressive shear test; interlaminar shear; load transfer; digital photoelasticity



