S-N behavior of adhesive joints: A review
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Materials:

Literature have studied bonded joints with diverse substrates and
adhesives. Factors like substrate materials, adhesive types, and surface
treatments affect fatigue behavior. Improved fatigue strength has been
seen with interface layer insertion, high vyield stress substrates, and

mean

. . 1) Ref les (A: B
suitable adhesives. ) Reference samples (A; B)

Experimental testin 5 st s s
seomety; — | parameter (Sop) | Sy =f (V) 4  Master SN
Adhesive thickness Adherend thickness Z| e —» determination }}) S curve
=1 S RN %)
| 3 “’\;\N Tl Ex. Analytical /
B - - Numerical < .
G i . methods |
Fillet eometrica Scarf angle Life (cycles) Se 7 X
Parameters _ S o ! ,
. 2) Life estimation (condition X) N, N, (cycles)
% Effective fatigue
° parameter
Bonding surface " —
geometry |

-~ — . Estimated life
§ determination N
est
(S eff X)

ncreasing overlap length generally reduces the fatigue strength in bonded
joints for the same fatigue load ratio. Strategies like fillet creation, groove
natterns, and sinusoidal/zig-zag geometries on overlap surfaces enhance
fatigue strength.

Fatigue Life Improvement Techniques

Enhancing adhesives’ fatigue behavior involves increasing adherend/adhesive
interface adhesion and employing methods like surface treatment and
particle reinforcement. Surface treatment methods (mechanical, chemical,
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Loading conditions:

Loading angle affects adhesive joint performance, with geometry-
dependent results. Increased load ratio enhances fatigue life, but variable
amplitude loading, can cause premature failure due to load interaction
effects.
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