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42CrMo Steel Bolt Failure Analysis
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Abstract When the missile launcher was carried out during the third test procedure, fracture occurred to the 40CrMo
bolt. In this paper, investigations were performed by macroscopic examination, electron microscope observation, metallo-
graphic examination and chemical composition analysis in order to get the fracture property and the reason of the fracture.
The results suggest that the property of fracture is stress corrosion, as well as the original micro-cracks in the bolt before
galvanizing and lead to stress concentration. During the test, the existence of bending stress and atmospheric oxygen, such
as sulfur, chlorine, sodium and other interaction, which result in fracture of the bolt. Furthermore, high hardness values
and a slight temper brittleness can also have a certain effect on the bolt fracture.
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Fig.1 Appearance of the failed bolt
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Fig.2  Fracture morphology of the bolt

22 HEWKE

XPUEAR T 1 R AT 5%, R W 25 XA F A X
PR BB T, 7 U5 X 0] UL < YR BAERE ™ HRAE , S5 29
0.05 mm[ & 3(a) |, TEFEIT IR X R A Z A0 B 3
AR R E M= K 3(b) ]) . A K ERAY K O
FHOURTE S50 LAY fb AR A0E R =6 T A AR ) o TR o 4
[E3(c) ], B XK E A fif PR AE | 3R IR 55 L
[EI3(d) ], ZHIE & A7 B 3R 28 35 WL 4, 9%
FEIZI B ORE JR AT WA, (0 AE R A W
F 38R & BRIe 356 4 BT S B

EHT =25.00 kv
WD =1156mm

Signal A = 0BSD
Mag= 100X

(@ WX “JeLAERE” FHE
N YL

\wlégé;:;“ ’!

WD = 11.0mm

’ ; - N
Signal A = SE1
Mag= 500X

Popm EHT =25.00 kv

. 43 r=E
10pm EHT = 25.00 kV
WD =11.5mm

(b) FELR=HIR A
XY AT,

(c) AXHF DSBS

(d) BlZHﬂflI};Eﬁﬂ%ﬁE

Pl 3 RN 11450 ) TOULARRAIE

Fig.3 Microscopic feature of fracture surface
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Fig.4 Topography of normal galvanized position
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Tab.1 EDX result of different zone wt %

fim € O Na S € K Ca Fe Cr Zn
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Fig.5 Metallographic structure of the transverse and longitudinal sample
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Fig.6 Hardness of the fracture at different positions
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