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Fig. 1 Self built water jet penetration ultrasonic C scanning detection system
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Fig.3 (a) and (b) show the shape and size of the standard specimen
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Fig.4 (a)show the tensile testing machine of Instron 8801;(b).(c) and (d) show the clamping condition of

carbon fiber/glass fiber,carbon fiber/carbon fiber and glass fiber/glass fiber specimen
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Fig.5 The water jet penetration method ultrasonic C scanning image of single-lap joints
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Fig.5 The water jet penetration method ultrasonic C scanning image of single-lap joints
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1 R 5 D)5k BE B2 8 B h= 1mm)
Tab.1 The shear strength of the specimens (h=1mm

iy - TR Jig )2 J5E g e )2 1 4 LIRPIEY S
ok a(mm) h(mm) M S(mm*) o.(MPa)
1-1 25. 690 1.11 28.516 90, 430
38 47 4t/ 1-2 25. 370 1.04 26. 385 64. 283
P FE LT 4t 1-3 25. 380 1. 06 26.903 77.434
¥ 25. 480 1.070 27. 268 77. 382
1-4 25.55 1. 00 25. 550 101. 322
BeLF 4t/ 1-5 25. 56 1. 00 25. 560 93.198
P FE LT 4t 1-6 25.8 1. 00 25. 800 67.455
YIE 25. 637 1. 000 25. 637 87.325
1-7 24. 910 0.98 24.412 358. 507
BRET 2/ 1-8 25.210 1.13 28.487 314. 994
TRET 4 1-9 25. 370 1.13 28. 668 334. 057
¥E 25.163 1. 080 27.189 335. 853

# 2 HE ) 5 D)5k BE I Z 8 BE h=2mm)
Tab.2 The shear strength of the specimens (h=2mm)

Bk ey T BB ROEEER v
Bk a(mm) h(mm) A S(mm?*) o.(MPa)
2-1 25.93 1.81 16.933 44,927
B LT e/ 2-2 25.72 2.18 56. 070 29. 447
P FE LT 4t 2-3 25. 74 2.07 53. 282 33.514
LA 25.797 2.020 52.095 35.963
2-4 25.21 2.21 55.714 42.100
LT/ 2-5 25.16 1.97 19. 565 35. 607
B HE LT 4t 2-6 25.16 2.10 52. 836 61.313
¥ 25. 177 2.093 52.705 46. 340
2-7 25. 67 1.98 50. 827 79. 485
LT Y/ 2-8 25.6 2. 00 51. 200 74. 333
TRET 4 2-9 25.75 1.72 44, 290 63. 318

W 25.673 1. 900 48.772 72.379
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3 O BT PT9E BE (BZ R h=4mm)
Tab.3 The shear strength of the specimens (h=4mm)

ok ey T BB ROEER b
#1 AL a(mm) h(mm) A S(mm?*) 6.(MPa)
41 25.4 3.93 99. 822 8. 544
S 4T e/ 41-2 25. 56 4,05 103.518 13. 654
P FE LT 4t 4-3 25. 49 3.90 99. 411 16. 096
Y 25.483 3.960 100. 917 12. 765
4-4 25.4 3.93 99. 822 17. 869
4T e/ 4-5 25.56 1,05 103.518 14. 207
P FE LT 4t 4-6 25. 49 3.90 99. 411 12. 670
¥IE 25. 483 3. 96 100. 917 14.915
4-7 25.4 4.35 110. 490 18.519
B4 4/ 1-8 25.79 4,12 106. 255 15.759
Bk 2T 4 4-9 25.73 1. 11 105. 750 17.733
YI{E 25. 640 4.193 107. 498 17. 337
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Fig. 7 The adhesive joint regional situation after test
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On the Mechanical Properties Detection Technology and Analysis of
Composite Laminated Plate with Single-Lap Adhesive Bonding

YANG Kang"?, WU Zhen', GAO Shuang-sheng'?, WANG Ji

(1. Shenyang Aerospace University, Shenyang 110136, China; 2. Liaoning General Aviation Academy, Shenyang 110136, China;
3. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Bonding process defects have important effect on tensile and shear properties of single-lap
adhesive bonding joint. In order to study the effect of single-lap adhesive layer thickness on bonding
performance of different composite laminated plates, using ultrasonic C scan of water jet penetration
method to nondestructively examine the shear area of specimen, adopting three adhesive layer
thicknesses (1mm, 2mm, 4mm) and carbon fiber/glass fiber composite laminate as the object to be
bonded, experiment of tensile and shear properties of single-lap adhesive bonding joint was carried
out. Detection and experimental results show that when the layer thickness h is larger than 1mm, for
the same material to be bonded, the thicker the adhesive layer is, the less the shear strength of
adhesive bonding joint; for the same adhesive thickness, the shear strength of carbon fiber enhanced
composite is larger than that of glass fiber enhanced composite. The surface wetting effect for
adhesive and carbon fiber interface is better than that of interface of adhesive and glass fiber.

Keywords: composite laminated plate; single-lap; adhesive bonding; water jet penetration method



