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Abstract: This paper investigates the impact of corrosion on the strength degradation of self-tapping screw connections.
Corrosion tests on self-tapping screw connections were conducted in a simulated marine atmospheric environment to explore
the mechanical properties of screw diameter, number of screws, and plate thickness on the connections under corrosion
cycles. The research findings demonstrate that the primary factor contributing to strength degradation of single screw
connections is the corrosion degree, while for two screw connections, it is the thickness of the plate, and for four screw
connections, it is the screw diameter. Notably, four screw connections exhibit optimal mechanical properties after corrosion,
with the use of the largest diameter size screw resulting in a significant gain effect, thus recommending its prioritized
application.
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SRR 5 T AN [E RS ¥ S BN AR [ BURET JEHE 0 12k Re. A BARURE AL T B BURET JERE AT
11115 E.  Abhishek R fil Jeom K PRART 5 1 JiF sl % 4K 45 14 4k F A LA M BE I 52 I .- Zhang eI 52
TR C RUHEEN A VEREI IS . Wl B RTIR,  DAAERHA R BN A 52 J Tl DR 21 sl () T TR
b, TR SRR 2SS A . FH IS 52 B 1) R 3R AN o] 20 . DRI AR SO 9 R o J B TSOHRE T
e O B IR A R A B AR SR A .
1 RN
11 st

AR YRGS PR FH AN 5y Q3558 (B Ay WAk 1), HEHTT =N B BURAT i RE, HAE
W 1. ZIEE AISI TS4-02 BRI, Bt S EE R~ EA% 300mm, %% 45mm,
JERE 2mm. 3mm; HXUEET R 5.5 X 32 mm Al 6.3 X 32 mm. [ BOMEET I R o P L
TH# MG GB 50018-2002 (¥4 %5 HEERUN S HARMIE) B8 Al R AT phAS /N T AR =
W, AFEA/NTIEAT EARM 1.5 5.

WEVET H R R [ BOMRAT A AR B R R ZR, R R S I8 ET AR 6 VA B AN
B R A A B R . DR DAMBET R . AR RS . MBET HAR N SR, IS B BUBET AT

Rl E 1 12 E ke Re . Ee Tt 168 MR, 5 Wik 2 k.
+® 1 Q355B MMM ERS (RESHE, %)
Tab.1 Chemical composition (wt%o) of Q355B steel
C Si Mn P S Ti Als
0.16 004 047 0.013 0.004 0.046 0.032

®2EFMRS

Tab.2 Connections of Number
W AT s BRMERE BITHER  E

Q355-51-t2-d5.5 1 2 55 14
Q355-52-t2-d5.5 2 2 55 14
Q355-54-t2-d5.5 4 2 55 14
Q355-51-t3-d5.5 1 3 55 14
Q355-52-13-d5.5 2 3 55 14
Q355-s4-t3-d5.5 4 3 55 14
Q355-51-t2-d6.3 1 2 6.3 14
Q355-52-12-d6.3 2 2 6.3 14
Q355-54-12-d6.3 4 2 6.3 14
Q355-51-t3-d6.3 1 3 6.3 14
Q355-52-13-d6.3 2 3 6.3 14
Q355-54-13-d6.3 4 3 6.3 14

E: “Q3S R TFTRBMAMAEE Q355B; “wARTIRAME; “CRTHMERL; “RTHATEE. “Q355-51-12-d5.5” & THAM A
Q355B, WATHEN 1, MHEK 2mm, IRATEIR 5.5mm &Rt R 4.

Note: Q355" represents the test steel grade Q355B; "'s"" indicates the number of screws; "'t represents the thickness of the plate; "'d"

indicates the diameter of the screw. ""Q355-s1-t2-d5.5"" indicates a bolted connection component with steel grade Q355B, one screw, a plate

thickness of 2mm, and a screw diameter of 5.5mm.
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Fig.1 CFS self-drilling screw connections
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(CASS R5%) BLALL v A8 B B AR T PR A A SOV 22 e, (L R £ AL P ] PR - K 44 ) T
JE it o 3R 550 Hh A8 I A VR R S AR E (NIE R AR S #5558 ) (GB/T 10125 -
2012) DSIEATHCH], Hrh EALNERIRE N 50g/L, SALHTIRE A 0.26g/L+0.02g/L. MR %E
R PH (AR FR7E 3.0 2 3.3 Z [, & YR NIVK ZHR .

g o R A (B 2) Wi T, HFEMAS N GPISP-120D. 54 & WIHE AR fbx
WIrrE (NTASUE MR Z06)  (GB/T 10125-2012 ) HAHEHIE : h 546 R EIR B 42
76 50 ‘C+ 2 °C, #SESIEHIFE 0.3MPa~0.6MPa 2 [f]; Hi<JE /1% 17E 0.07MPa ~ 0.17MPa 2 [d].,
HE RGN E 6 MEME W, 2509 84 hy 168 h. 252 h. 336 h. 420 h A1 504 h, ANk JE 3]
FPPAT IR 2 A R R 2 e I B AR IR R &, WA TREAT ST 78

SERE R ARG, EIEINE (EJEAE SR R MR B e R iE R ) B (GBIT
16545 - 2015) BEATBRYS TAE. BREERE, SR AR K hxHil R T R B HR, HH MG
H A BN B R YIS bR TS, PR RRRIE T R RS E0N 20% 0 A A0 (kT B R S K

VR P A B A [ B P R R R K S LR BT

B 2 ®EXEH
Fig.2 Salt spray test chamber
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REAISI TS4-0204 e, SRR, INEGERDY 0.5 mm/mincJ i . bikSEHLzS] N
BOERE, gl it ER A R, WER A S ME 30, RSO E S R A ROR,
INFGERE A AR R, R PR i H B e RS il k. MRS, HFBR
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Fig.4 Surface characteristics of the connecting parts under each corrosion cycle
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Fig.5 Screw shear
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Fig.6 Bearing of the joined materials

2.2.3 Mk 4 A 8 AR

BRAF AL TR AR Y I AR SR 2mm HLISET BA208 6.3mm EEA: . XA 77 5 S iy
fE—30. BARBIRI G WRETMR, 7 T 2 i i A IR AT Ab AN AROZ T SR 4, VIR AL A e . Tl
W IE T AN 7 Fos .

165



F1% i lgsE % 13

B 7 iR EBR

Fig.7 Net section tension
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Fig.8 Tests load-deformation curves
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Fig.9 Strength degradation model for single screw joints
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HE 10 (@) 5K 10 (o) XTHATLAEH, BEINBRET B A% RS 4E 5 5 5 25 A0 R AE (5L 1t LR (]
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Fig.10 Strength degradation model for two screw joints
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Fig.11 Strength degradation model for four screw joints
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