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Design and Performance Tests of an Assembled Friction-soft Steel
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Abstract: : An assembled friction-soft steel energy dissipation bearing was designed that combines the
energy dissipation mechanisms of sliding friction and plastic deformations. The bearing consists of a
sliding friction assembly with a friction plate and some soft steel rods, and thus, belongs to the catego-
ry of functional separation bearings. The sliding friction assemblies provide the vertical and horizontal
bearing capacities, as well as most of the energy dissipation. The soft steel rods enhance horizontal
stiffness after yield, effectively reducing the sliding displacements of the bearing. Meanwhile, the soft
steel rods are easily replaced after failure. The friction coefficients, together with the energy dissipa-
tion performance, of the friction-soft steel energy dissipation bearing were measured and tested using a
pressure-shear testing machine. The energy dissipation performance was embodied by hysteresis
curves, stiffness degradation curves, unit hysteresis energy and equivalent damping ratios. Finally, an
improved equivalent damping ratio considering the bearing capacity was proposed based on the testing

results. It was found that the friction coefficient of the bearing is relatively stable under different verti-
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cal loads. The soft steel rods and the friction plate jointly provide horizontal stiffness and energy dissi-

pation capacity. In conclusion, the bearing offers satisfactory energy dissipation performance.

Keywords: assembled friction-soft steel energy dissipation bearing; hysteresis curve; stiffness degra-

dation curve;bearing capacity coefficient; improved equivalent damping ratio
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Fig.1 Skematic diagram of friction-soft steel energy dissipa-

tion bearing
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Fig.2 Potential application of friction-soft steel energy dissi-

pation bearing
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Fig.3 Friction-soft steel energy dissipation bearing tests
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Fig.4 Friction coefficient test on the friction plates
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Fig 5 Phenomenon after hysteresis tests
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Fig.6 Experimental hysteresis curves
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Fig.7 Experimental skeleton curve



e B A2 A% B HE AR o K88 P 10 mim Jin 207 B8 I B
W HE i, 45 mm BRF BRI R I U6 AR BRI U AR
BB SE T R KR 4.5, TEPERA

3.3 NIEIR{L ih 2k

W 2 3B A 2 A 1 5210 B 47 X 56 oA 1 B W1
JEE W6 3 7P 57 #1149 38 ORI A9 P 10804 384 o A W
BN B B G o AR SR T R 2 W oK 3R R 45 TR
P S B 7K SF I

L RaLT (2

o, KNS i GO T 5 7 TR A6 B0 1) e (L 55 T
XF IS7 B9 0 26 W 5, 0 aa, 4 5310 A I IH A 8 0E | 2
BLRAE s Fy RUF ;43 50 Sk AR 9 1F L £ for 2006 o

FEBE S0 Y W 13 3R Ak il 28 4 11 8 T o 43 B ]
522 gk A v S B KT IR O A 1 A S R 1k
49 ;0~5 mm A LI, i F 16 BT 50 WL AL B e e
T () [ia) B 4% i DAY ) i B8 4 A 5 W 428 78 3 422 {1 JEE
P82 18T (0] 5 K 50 4 WG 5 3 B 8, {145 W) R I A
5~10 mm v B B Bt , 32 J88 7K - W BE I 4R 46 4, 10 mm
Pk 45 254 P BE e K, A0 5 R 48 Al A ] 4 4t K - B
PEWIEE 5 10 mm 2 J5 8O R IF 46 i IR L 32 148 7K SF W1
JEE TF 16 A 5 15~45 mm 43 B g (B, ]I 3R 14 4
ST 28, Uk B A BRI SR M AR T B B, SRR A I
FEIR L 218 , B R AF A TAE R 2 P 545~50 mm
BB, T RO R R A W 2 IR SRR KO I R
PR AR IR fb 3 e

261
24 r
22F

/

RIE / (kN-mm™)
> =

X

/

w S
T T

\

l]SI IIO IIS 2'0 ZIS 3:0 3;54103:5 50
fr# / mm
[£18 S P R Ak ity 46

Fig.8 Experimental stiffness degradation curve
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Fig.12 Improved equivalent damping ratio curve
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