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Structure design and breakaway failure analysis of fuse-pin for

civil main landing gear
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Abstract: The landing gear should be able to achieve safe and rapid separation from the aircraft body under overload
conditions. To clarify the effect of breakaway groove on the breakaway load of emergency fuse—pin for civil main
landing gear, a series of FEM simulations are conducted to study the influence of structural changes of breakaway
groove on the breakaway load for outer-groove, long outer-groove, inner-groove and short inner-groove emergen-
cy fuse—pin. The breakaway load and failure mode are comparatively analyzed between inner—groove and outer—
groove emergency fuse—pin by experimental tests. The results show that the breakaway failure of fuse—pin is extend-
ed from inside to outside. The breakaway loads increase with the increasing of the sectional area and exhibit a linear
relationship. The breakaway load variation with the sectional area (shear strength coefficient) of through—hole pin is
the maximum, followed by outer-groove pin, and the inner-groove pin is the minimum. Compared with other
pins, the breakaway load of inner—groove pin is easy to control and less affected by sectional area and overall size.
The fracture morphology is changed from ductile fracture of outer—groove pin to brittle fracture of inner-groove pin.
Accordingly, the design of inner—groove pin meets the aviation regulations requirement for civil main landing gear.
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Fig. 1 Stress—stain curve of 300M steel
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Table 1 Physical properties of 300M steel

B p/ AR Ui g
ks (kg-m ) E/Gpa THRH 5,/ MPa
300MH  7.83X10° 200 0.3 1930
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Fig. 2 Main landing gear structure of a civil aircraft
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Fig. 3 The structure of fuse—pins
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Table 2 Dimension design and simulation
scheme of fuse—pins
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Fig.5 Test sample of fuse—pin
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Fig. 7 Effect of sectional area on the breakaway
load for through—hole pin
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Fig. 8 Stress nephogram of fuse—pin
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Fig.9 Effect of groove radius and sectional area on the
breakaway load for fuse—pin
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Table 3 Load constant and shear strength
coefficient of fuse—pin(simulation)
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Fig. 10 Effect of structural changes on the breakaway

load and axial sectional area for fuse—pin

2.4 ABFERERNKAEHETEHG
A

32 O AR TR ARUR S5 A DA R e A AR 0T BT
B D R A AT 0 T A PR 1L TR, BT DU A
72 04 728 A JL T 7 52 W) I 5 i R AR AR, N A o A
X DR 5 A8 AT 2 W /1N T B PN R R ) 6 D
B R AR /DN A i R IR IR BT AT S O
AN IR BL LG R .

3.80

3.76

e

N

)
T

Hr/(10° N)

g— B —n

g

=N

)
T

3.64

5 6 7 8 9 10
PR /mm

(a) WAEEAR

3.80

3.76

4 |
S 3681 T—nm

HA10°N)
/l

A /mm
(b) PR
P11 AR A2 R0 oA T 28 48 ) 532 1
Fig. 11 Effect of groove radius and length on the
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Fig. 14 The comparison of breakaway load for fuse—pin
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