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In this paper, numerical simulation is developed in order to analyze the failure of a noncircular 
composite chainring, and teeth damage is especially detailed. Simulation consists of the chainring 

-
ers are simulated. In order to validate the numerical simulation, the force–displacement curve is 
compared with the experimental results obtained on the same specimens used in the simulation. 

behavior, while the damage scenario depends on it. The damage consists of matrix cracking located 
on the teeth surface. Finally, the thickness can be reduced to 9 plies lay-up and even if the damage 
is larger, it is always located on the teeth surface.

KEY WORDS: noncircular chainring, CFRP, FEA, matrix cracking
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2. MODEL CONSTRUCTION AND VALIDATION

2.1  Chainring and Chain
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TABLE 1:

R R R

— —

— —

FIG. 1:

FIG. 2: Chain and chain model
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Q2] boundary con-

FIG. 3:

FIG. 4:
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FIG. 5:
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2.2  Materials Properties

-

l
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l

TABLE 2:

Material E y
3

TABLE 3:

Shear modulus

]

Failure
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2.3  Model Validation
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FIG. 6:
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3. RESULTS AND DISCUSSIONS

3.1  Noncircularity Effect
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TABLE 4:

Failure Scenario Case 1 Case 2 Case 3

—
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FIG. 9:
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3.2  Stacking Effect

FIG. 11:
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FIG. 12: ]
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TABLE 5: 

Failure Scenario Case 1 Case 2 Case 3

— —

3.3  Thickness Effect

-

FIG. 13:
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FIG. 14:

FIG. 15:
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4. CONCLUSIONS
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