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Investigation of Fatigue Test of Joint Structure for Hi-lock Bolt

Interferes with Bend Radius

HUANG Zhirong, ZHANG Xueyou, YIN Zi, DIAO Chuntao, WEN Jie
(Manufacturing Support Engineering Department, Shanghai Aircraft Design and
Research Institute, Shanghai 201210, China)

Abstract: In the process of civil aircraft production, it is difficult to avoid the situation that the fastener is punched
into the bend radius of joint structure, and it is hard to replace the out-of-tolerance parts because of some limits of
objective condition. When filler is utilized to fit the bend radius to deal with this issue, the fatigue quality of joint
structure will be affected due to the change of stress concentration and the non-standard installation of fastener. In
this paper, the influence on the detail fatigue rating (DFR) values of the repaired structure is investigated by fatigue
tests. During the design of test specimen, the influence of some parameters on stress concentration factor is ana-
lyzed by finite element method. According to the results of finite element analysis, three groups of fatigue tests are
carried out to get the corresponding correction coefficient of DFR values. The fatigue test results are compared with
the results of engineering calculation method. The results show that, in the case of the out-of-tolerance degree of
hi-lock bolt withbend radius is better than that of the hole of HST12AG6 is punched into the bend radius 1.0 mm,
the detail fatigue rating values of the joints are decreased within 10%. The failure mode of the fatigue test group
which fasteners are installed standardly is completely consistent with the reference group, and the difference of de-
tail fatigue rating values is within the reasonable range.
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Fig.1 Load direction and bend radius
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Fig.2 The fastener hole interferes with bend radius
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Fig. 3 Fatigue test specimen
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Table 1 Parameters needing analysis

R X R /mm B LR/ mm AR R B /mm
3 4.0 1.6
4 5.0 2.0
5 5.5 2.5
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Table 2 Stress concentration factor of each group

i R TT A A 5 RSy
T ORKRT/mm SR AL /mm AL /mm ?;;
1 3.0 4.0 1.6 3.26
2 3.0 5.0 2.0 3.23
3 3.0 5.5 2.5 3.32
4 4.0 4.0 2.0 3.25
5 4.0 5.0 2.5 3.32
6 4.0 5.5 1.6 3.28
7 5.0 4.0 2.5 3.20
8 5.0 5.0 1.6 3.26
9 5.0 5.5 2.0 3.26
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Fig.4 Finite element model of stress concentration
factor calculation
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Table 3 Distance between fastener hole and bend radius

N EEFALS RIXEER
1 B E AL B R IX
2 FEFFLOZGE R X% 1.0 mm
3 FE LY RX 1.0 mm
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Fig. 5 Finite element model of bolt-load distribution
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Table 4 Bolt-load distribution
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1 0.083 524 0.167 048 0.083 524
2 0.083 524 0.167 048 0.083 524
3 0.082 166 0.164 331 0.082 166
4 0.082 166 0.164 331 0.082 166
5 0.084 310 0.168 621 0.084 310
6 0.084 310 0.168 621 0.084 310
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