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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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SR S T AN [E RS ¥ S BN AE [ BURET JE#E 0 12k Re . AR AL T B BURET JERE AT
11115 E . Abhishek R fil Jeom K PRART 5 1 JiF b % 4K 45 k) 4k AU M BE RS2 .- Zhang eI 72
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 L5y Q3558 (MR sy WAk 1), HEHTT 0N B BURAT i RE, HAE
W 1. ZEE AISI TS4-02 BRI, it S EE R~ EA% 300mm, %% 45mm,
JERE 2mm. 3mm; HXUEET R 5.5 X 32 mm Al 6.3 X 32 mm. [ BOMRET I P R o P L
THH MG GB 50018-2002 (¥4 %5 HEERUN S5 HARMIE) B8 Al R AT ph AN/ N T AR =
W, AFEA/NTIEAT EARM 1.5 5.

WEVET AR R [ BOMRAT R AR OB R R ER, AR R S IR AT AR X VA BN E
B R A A B R . R DIMBET R . AR R BT HAR N SHL AL BUBET A

Rl E 0 1 2E ke Re . WEe Tt 168 MR, 5 Wik 2 k.
+® 1 Q355B MMHILERS (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

R 2 EFMRS

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

Q355-51-t2-d5.5 1 2 55 14
Q355-52-12-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
Q355-54-13-06.3 4 3 6.3 14

E: “Q3S R TFTRBMAMEE Q355B; “wARTIRAME; “CRTHMER; “RTHATES. “Q355-51-12-d5.5” & THAM K
Q355B, WATHEN 1, MHEK 2mm, RATEIR 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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Fig.2 Salt spray test chamber
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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.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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y =1.001-0.001x + 6.884x10°x* —~1.406x10*x* (1)

R?=0.979
y=0.974-3.189x10*x—3.206x107" x* (2)

R?=0.895

y=084+— 220 (3)
1+(x/117.6)
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R?=0.942
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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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