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ABSTRACT: To study the adaptability of typical bolt/nut assembly parts in humid and hot marine atmospheric environment.
The outdoor exposure test of bolt/nut was carried out in Wanning atmosphere environment test station for 24 months. The corro-

sion behavior and torque variation law of bolt/nut assembly in humid and hot marine atmospheric environment were studied by
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environmental scanning electron microscope (SEM), electrochemical and torque test. The galvanic corrosion current corre-

sponding to assembly A(30CrMnSiA cadmium plating passivation bolt and 30CrMnSiA cadmium plating passivation nut), as-

sembly B (30CrMnSiA cadmium plating passivation bolt and 30CrMnSiA zinc plating passivation nut), assembly C

(30CrMnSiA cadmium plating passivation bolt and 0Cr16Ni6 passivation nut) was about 0.6, 37, 100 pA respectively, the screw

torque of assembly C under assembly state increased by 53% after 24 months of outdoor exposure. The performance of bolt/nut

fastener was obviously influenced by the galvanic corrosion effect caused by assembly. There was no corrosion of 30CrMnSiA

cadmium plated passivation bolt in non-assembly state during outdoor exposure in Waning, while assembly C under assembly

condition had more serious matrix corrosion, which caused an increasing trend of the maximum torque during outdoor exposure

test.

KEY WORDS: bolt/nut assembly part; outdoor exposure test; galvanic corrosion; torque

B X i sl AL . RSk Ha e (Bk
b)) BoREH fEd e, RBEFETAL. WAL H,
FUR S 25 3 8 28 i P 94 el P 9 PRI ™, R
BN B S HRUR R | WRREAEAE O BRE Y SR [
I H T ZE LR 3 SR 25 SR TR L, A4 R
TR o TR, Bl e AR g i 1 2 2 s i 7 1 B
Tt ZER B 25 T AR R R B P A I AT
SR, T B R A A T 4, o S [ 5 S i A
R BRI 3 I M SR T R o SRR R R B A
I R ARG . RORPHAR S AR AT, 2 AL
SIEFA G IR, 51 % B AF A6k AL S A
7%, SECRHUK T EALPERE T R B IIREE R, 1AL
JE Y A,

R /MR 2 PR — b i L ) K T e FE TR 5K
T AR | REE RO T AL B T 2R, A
JEE ik FL LA AE 22 5, AR R IR R LA B AV HT T %%
Ty JSFRL AR e o v 57 A7 0 S R e R X 3
TE HLAEA A4 JE ek it R, ROBAAR BRI BH L BHR
B o e 2 (R, F S DA TR 0
X MR A /MR A2 TR P ) LA Pl T 5 2 0 e A A
TR 55 IREE A S 3 I e A T, i X A SR
FAREASE A PR D PEF S A il . e, S
FEEE R R IR A MR R BC A, TR I
ThITEN Y 24 A H B BRI R RIS, i PR
AL (SEM ), ML=l . SR, fF5TiR
e /R R T 1 A 3 T P R BR R B fe A D A
TIREAR AR, 8 B P RSB I3 PP 5 45 1 )6 1ok s
BT HEE LR R A B B BOR SCRFFIBIE S

1 RIe

1.1 AR E G &

BT [ YA B A A | IR R ) X [
7=, A R o A = A R R B 1 43 Tl 4
R R, PEWLZE 1, 30CrMnSiA 48 5k 1k 12 4
RIS EH &S FRE N HB 7410—96 (M BBLrs £ 3k 12
¥ ), 30CrMnSiA # a5 fLIZEE R 30CrMnSiA PR

AU SR E bR iE S HB 8232—2002  MJ BRSNS A JE F
HiMEEE ), 0Cr16Ni6 ffifbis kil briE R HB 8269—
2002 {MJ MRN8 B BUREE ),

F1 KBRAZE, BEREG

Tab.1 Experimental assembly parts used in this study

HEMNA oY L SH8
N 30CrMnSiA 30CrMnSiA
-H PR AR BRI LR L,
44 B 30§rMnSiA 30CrMnSiA
- BRI PEAFEIAL IR
Yo C 30E3rMnSiA 0Cr16Ni6
=H PR AR B IR EE

1.2 EREFARSMERE

AT RE A IR I PR KRBT T T KR
IBE AL ok [ R B AR 2 UL A 5 3 , T R 2 pi
BRI EE P AN R EIBPY, KB kSR
GB/T14165—2008 ( 4 J@ Fl4 4 KA ko Bl 7K
B — R Do IRIE TR A 24 A A, 7R S I 4
BIA 6. 12, 18, 24 ™ HBFEHORE 5 14, 20 T8
=S AT (1R A e femhd (4 04 ).

1.3 HERUNS S

1) OB . B WEAE a E E E s, A5
K H Quanta 200 FREEFH HL - 0 U I EETOWIE 30

2) SR SR CTT1202 o TR 56 AL
TR A R R KAt 00

1.4 BeFUR

K AR Model 263 A 8 HL A {5 4
eI, IR 5%NaCl R . 2K I XUH,
AR 2R AT P ek R R, A | MR R 3K X
BN 1R o A3l B B TR XA SR X
AR FRTH FH R WU & B 0 e LR REAR I 647 %
HR4E GB 5267 ( EEMFHEZE ) % G “i84e | 1247
FUERE R, AT IR SRR H A I
X IE AR 518 561.1 mm?® 1 491.5 mm?,



F18E H 1l

ST 25 LR MR A /R A2 T Y R T P BB 1 O PR A5 <153 -

BRI A A%
AR IR X AR

t >
PTG - R v i 0 X S

Fig.1 Test regions of the bolt and nut for galvanic corrosion

a dAAHA

b 44 B

2 HR5IE

21 RWIBIRH

T T P ANR R 24 S H I8 IR EERE LA A
PEZZE IE SR AN 2 Fias . AlOL, FEJ7 70k P oAb
24 M5, 16 A HE BRI AER, T
JEMI G LA A B IRREREBEEEE K AR
B h =4 1A C MM A SR IR S IX H ™ F 45 ol
JE R E AT 50%; AEREFCIRAS T, 30CrMnSiA 4
BEAL ISR FLARAE T 7 P A B R IR TC R bl . B mR S
(I C SARREFOIRSHIEL, 8 H B Ol ™ d )
AR i, HC B RDRE A I B2 A H AR 25 AT A AN 3

d REEACIR K

c dA&C

Kl 2 BERCALE T T P AR ER 24 DA 5 R LS I 5

Fig.2 Macroscopic corrosion morphology of assembly parts after 24 months Wanning outdoor exposure: a) assembly A; b) as-

sembly B; c¢) assembly C; d) non-assembly bolt
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Fig.3 Microstructure of thread corrosion products of assembly C after 24 months Wanning outdoor exposure: a)12 months,1000x;
b) 12 months,4000x; ¢)24 months,1000x; d)24 months,4000x
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Fig.4 Galvanic corrosion currents test results of the three assembly parts: a) assembly A; b) assembly B; ¢) assembly C
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Tab.2 Galvanic corrosion sensitivity ratings for bolts in the three assembly parts
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Fig.5 Galvanic corrosion currents for bolts of the three as-
sembly parts
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Fig.6 Galvanic corrosion current density for nuts in the three
assembly parts
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Tab.3 Galvanic corrosion sensitivity ratings for nuts in the three assembly parts
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Fig.7 The maximum torque of the three assembly parts during
Wanning outdoor exposure test
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