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Abstract: In order to improve the connection efficiency of slip-critical high-strength bolt connections, an efficient bolt connection
form by combining hard metal corrugated plate with soft metal is proposed, which can significantly improve the anti-
slip coefficient of bolted connection through the furrow effect and adhesion effect between contact surfaces. Using a
combination of theoretical and experimental research methods, the mechanism and influencing factors of efficient
bolted connection form were clarified. A total of 27 anti-slip coefficient tests and 4 surface hardness tests were

designed and carried out to investigate the influence of different surface treatments and hole types on the anti-slip
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coefficient of bolted connection, and the results were compared with the theoretical analysis results. The test results

show that the hardness ratio of hard metal and soft metal is an important factor affecting the anti-slip coefficient and

the use of non-standard holes will reduce the anti-slip coefficient. The proposed efficient connection form can achieve

an anti-slip coefficient value of up to 0.89, which can significantly improve the anti-slip coefficient of high-strength

friction-type bolt connection, and greatly improve the efficiency of the connection of individual bolts.
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Fig. 1 Contact state of friction surface under

same steel grades
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Fig. 2 Contact state of friction surface under

different steel grades
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Fig.3 Relationship curves between friction coefficient

and hardness ratio under different contact pressure ratios
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Fig. 4 Schematic diagram of efficient bolt connection
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Fig. 5 Dimensional drawing of specimen for

anti-slip coefficient test(unit: mm)
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during shot blasting
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Fig. 9 Surface wear mode of core board after shot

blasting and spraying with inorganic zinc-rich primer
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Table 2 Surface hardness results of different contact surfaces
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Table 4 Anti-slip coefficient test results of

AB series specimens
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AC-d-1 154.40 156.61  235.01 0.38 Table 6 Theoretical friction coefficient and experimental
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Table 7 Reduction factor k under different hole types
Fod 4 X LA k
AR AL 1.00
AR ks NLEE 0.96
A B IR 5% A FIFMAIL 0.93
5% h & AL 0.97
Ao 5L 1.00
A ks K AL 0.97
O 5% H AT AL 0.97
5% hE#E AL 0.93
AR AL 1.00
TR MG A
G 4 RA 5 & H R I 0.93
EESE SR L LN 0.96
4 ZHig
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T IR A 20 O 1 4 i B DDA IR | FL AR F SO BR 46
IF B A R B A K, M 0.89, 1 K T B AT $ fih 1rg Ak B
T R BIPUIEB F B 5 2 5R FH A 7] 00 SR A B0, 5 1 T
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RE R 32 110 o 28, BIVIBURR B30 RS S B0 T, 3% 419 A I 7R
AURE Ty T SR AR IR A
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