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Fracture Failure Analysis of Fastening Bolt on Wind Driven Generator

ZHOU Yi'*, HE Ming—qiangl’z, MEIHua—shengl’z, WANG Chang—lz)engl’2
(1.Southwest Technology and Engineering Research Institute, Chongqing 400039, China;
2.Chonggqing Engineering Research Center for Environmental Corrosion and Protection, Chongqing 400039, China)

ABSTRACT: Objective To study the fracture failure reasons of fastening bolt present in a military used wind driven generator.
Methods The facture failure reasons of fastening bolt on a military used wind driven generator were analyzed by taking advan-
tage of chemical composition analysis, mechanics property analysis, fracture scanning analysis as well as microstructure anal-
ysis and testing. Results The original folded defects at the bottom of fracture bolt thread provided a beneficial condition for the
fatigue crack. Meanwhile, there were some abnormalities concerning assembly among the bolt head, fastening washer and
flange plate. Hence the contacting area got higher centralized stress under the effect of the external force, making for generation
and further expansion of fatigue facture. Conclusion Sstrict quality control of incoming bolts, regular check of bolt in service
condition, and timely replacement of bolt with potential safety hazards contribute to preventing the fastening bolt from fracture
failure again.
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Fig.1 Microscopic of fracture bolt and flange
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Table 1  1# sample chemical component test results %
JLHR C S Si Mn Cr Mo P
PR UEE 0.33 ~0.38 <0.030 0.15~0.35 0.60 ~ 0.90 0.90 ~ 1.20 0.15~0.30 <0.030
S RS Ay 0.37 0.006 0.24 0.68 0.96 0.21 0.013
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Table 2 Mechanical performance testing results
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Table 3 Low-temperature impact and hardness test results

Kedhgns  ohi O RE B (-40 'C) T TJEF (HRC)
5# 43.0 30.0, 30.0, 30.5
6# 41.0 30.0, 31.0, 30.5
PRy SR A =27 22 ~ 34
2.4 WA

1#, 28R T CTRRIESEAR — 20, BIX 1#6E
HEATIE O AT o 144 i S SR SR SR 2
B, MO R RAHEIY B G e, W
OEZ N, REBARIGRE., R,
P& R A B , A 2 iR . IHRER Y R X 2y
AW DAY 70%, W F O AER RN, 4R9% 57
SUE A ST A MEC, W 3 Fis . THEE S bR ] 2
X W7 RS IR, &l 4 FR . BRSO EZ
(1) 24 SCIVE 75 e 95 55 4 807 J DX TR W X 14 1T AR
Hefl, 44 SOREF R, Wil L IX i ALK, 1#
FE BRI T 2L X 2 b 20% , 0B A2 1Y 44 R g 9
K.

3'mm

b 500 x

B2 1 G 2SO O T 30
Fig.2 Crack sauce microtopography of sample 1#
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Fig.3 Fracture micro topography of fatigue crack expansion
area of sample 1#
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Fig.4 Fracture micro topography of instantaneous fracture
area of sample 1#
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Table 4 Non-metallic inclusion results
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Fig.6  1# metallographic structure core (500%)
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