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Trouble Analysis of Brittle Fracture Defect of Galvanized Steel Bolts
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[ABSTRACT] The causes for brittle fracture (4) ,

during the assembly and service of galvanized steel

bolts are analyzed from materials, heat treatment pro- ,

cess and surface treatment process. The effect of the

hydrogen deposition and infiltration during galvanizing ,
on the brittle fracture of steel bolts is emphatically ana-

lyzed in order to take necessary measures in the re- ,
spects of selected materials, manufacturing process con-

trol and so on to reduce the hydrogen adsorption and , 0.001%
osmotic pressure on parts surfaces, decrease their sensi- 0.1%, 0.1%
tivity to hydrogen embrittlement and effectively prevent , ,
the brittle fracture of galvanized steel bolts. , SAE4340
Keywords: Steel bolt Galvanizing Brittle 1 240MPa 1x10°® 1x10°(
fracture ) , ,
1764 1920MPa 0.03x10® 0.05%x10°°
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Fig.]  Stress—rupture characteristics of un-notched (1)
samples of SAE4340 steel when hydrogen filled
by cathode under standard conditions 2)
14 2 2
s 9"‘ EwrEs .. ‘i |
12t %0 2 2 000
11} & 68+ P 4 , =
g10|3% 7 HHEE o, 102 (3) ,
% gr;ﬁjﬁ. P a—— - / —a 5
B CE K PO 11600 2 :
A E A ot ,
T Ep\V S wmksiky 1400 =
st \/
204 | 1200 4 : :
J o\ “
% 2 3 4 ’
B 20y ) /h
B2 mEAHMFREERE EHE HRKEEGYH
Fig.2 Effects of dehydrogenation time on tensile 21007 oo 4340 &
strength, elongation and reduction of area X t +-+ 300M 4
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, , Fig.3 Relation curve between sustained

; load-stress and critical hydrogen content
of 300M steel and 4340 alloy
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o, /MPa
0,<1 050
1 050<0,< 1 450 190 230 ,1h 190 230 ,8h
1 450<0,< 1 800 190 230 ,18h 190 230 ,8h
o,>1 800 190 230 ,24h 190 230 ,24h
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Fig.d Resulls of dehydrogenation treatment
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Fig.5 Relation curve between dehvdrogenation time
£ s 8

and tensile material strength under 190~200C
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5 1 050MPa ,
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il ( 6
HB/Z5068- 78
>1 240 4h
HB/Z5068- 92 )
< 1240 10h
(2) ( 30 60s ),
1 050MPa , , )
6
6.3%HCI 12.6%HCI 20%HCI
23 50 30 30
/ / / /
(g m? h) (g m* h) (g m? h) (g m* h)
2.26 4.5 18.2 4.0 23.4 4.0 72.5 4.0
[16-5 (HCl 5% ) 0.15 8185 0.73 11.3 0.58 11.5 0.62 11.0
[16-5(HCI  5%)+
0.08 11.4 0.41 11.2 0.22 11.0 0.48 10.8
As*(HCI  0.075%)
(HCl  5%) 0.18 11.7 1.18 10.7 10.7 11.3 1.40 11.3
(HCl  5%)+
0.09 11.7 0.62 10.9 0.17 11.5 0.47 10.6
As*(HCI  0.075%)
(HCI  4%) 0.14 10.0 0.50 8.9 0.55 10.8 7.70 10.4
[16-5 HCI ,
(3) ( , ,
) 1 il
(4) : :
Zn0O , NaCN , ) )
Na,CO, )
1 y NaZCO3 y
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