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Abstract : Bicycles are very popular sporting goods in these days. Thus, the durability of bicycles is very important for the safety of bicyclists.
It is well known that a bicycle frame is a major component which is essential to the safety and performance of a complete bicycle. In this study,
the durability of bicycle frames were experimentally investigated under the fatigue load. Eighty bicycle frames with different types and materials
were prepared and tested according to EN standards. Three kinds of fatigue loads, that is, pedalling, vertical and horizontal fatigue load, which
occur constantly during riding a bicycle, were applied to the bicycle frames. The experimental results show that the horizontal fatigue load was
the severest mode to pass EN standard. The pass ratio of horizontal fatigue load test was 45.2%, while the pass ratio of vertical fatigue load test
was 100%. Most of cracks were found at the right side of bottom bracket shell and at the intersection area between head tube and down tube. It
seems that the experimental results can be applied to improve the safety and performance of a bicycle frame.
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Table 1. Frame specimens

CITY MTB ROAD Sum
Al 9 11 20
Carbon 2 1 4 8
Mg 24 1 25
Steel 12 1 11 24
Ti 4 4
Sum 23 41 16 80

Table 2. Test standards

aITY MTB ROAD
Standard EN 14764 EN 14766 EN 14781
Peclin 1000 N 1200 N 1100 N
s (100,000) (100,000) (100,000)
1000 N 1200 N
ical A
Vertica (50,000) (50,000) N
. +12001-600 N | +600/-600 N
Horizontal NA (50,000) (100,000)
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Fig. 1. pedaling fatigue test (Mountain Bicycle).
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Fig. 2. Horizontal fatigue test (Road bicycle),
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Fig. 3. Vertical fatigue test (Mountain bicycle).
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Table 3. Pedaling fatigue test results(% of success)

CITY MTB ROAD Sum

Al 88.9% 83.3% NA 86.7%
Carbon 100.0% 100.0% 100.0% 100.0%
Mg NA 16.7% 0.0% 16.0%
Steel 100.0% 100.0% 87.5% 95.2%
Ti NA 100.0% NA 100.0%
Sum 95.7% 41.7% 84.6% 66.7%
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Fig. 4. Crack by pedaling Load.
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Table 4. Horizontal fatigue test results(% of success).

CITY MTB ROAD Sum
Al NA 66.7% NA 66.7%
Carbon NA 100.0% 100.0% 100.0%
Mg NA 0.0% NA 0.0%
Steel NA 0.0% 30.0% 33.3%
Ti NA 0.0% NA 0.0%
Sum NA 41.2% 50.0% 452%

Fig. 5. Crack by horizontal load.
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Table 5. Vertical fatigue test results (% of success)

CITY MTB ROAD Sum
Al 100.0% 100.0% NA 100.0%
Carbon 100.0% 100.0% N/A 100.0%
Mg NA 100.0% NA 100.0%
Steel 100.0% NA NA 100.0%
Ti N/A 100.0% N/A 100.0%
Sum 100.0% 100.0% NA 100.0%
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Table 6. Frame fatigue test results (% of success

CITY MTB ROAD Sum
Al 88.9% 63.6% NA 75.0%
Carbon 100.0% 100.0% 100.0% 100.0%
Mg N/A 8.3% 0.0% 8.0%
Steel 100.0% 0.0% 27.3% 62.5%
Ti NA 0.0% NA 0.0%
Sum 95.7% 24.4% 43.8% 48.8%
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