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Fig.1 Schematic diagram of the mandrel friction brace struc-

ture
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Fig.2 Friction brace restorative force model
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Fig.4 Simplification of calculation section for mandrel fric-
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of mandrel friction brace
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Tab.1 Dimensions of mandrel friction brace model
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WA /GPa 206 90
THFALE 0.3 0.32
/[T (kg K) '] 500 380
W/ (kgem ?) 7850 8500
MEF/[(W(m-K) ] 48 108
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Tab.3 Friction change and maximum temperature value

under the influence of initial friction
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Fig. 8 Comparison of friction and temperature changes of

mandrel friction brace under different initial frictional
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NT11
+3.114e+01

+2.093e+01
+2.000e+01

(a) MC1BE S Al 5 JBE 4

(a) MCl friction mandrel and
friction plate

NT11
+7.393e+01

+2.001e+01

(c) MCSBEER By b5 R Fy

(¢) MCS5 friction mandrel and
friction plate

NT11
+2.93%+01

(b) MC1E 4
(b) MC1 sleeve

NT11
+6.568e+01

(d) MC5E 1
(d) MCS5 sleeve

PO A TR 490 i 45 0 T S il o 458 S48 4% T A B0 R 2 7

oy A

Fig.9 Temperature field distribution of mandrel friction brace

components under different initial frictional forces

T B BE S b L5 ol TR SR B TR
R b b AR TR e R B R R R . WA



40 & F T

% 35 %

JEE 82 91 R 50 KN 11 a0 il o B 4 S 1 IR E e B
31°C, B IR HA 29 °C; ) 45 BE# 41 J9 250 kN
AU Al o PR 4 TR R R B8 T4 C L, B MR E
F3K 65 °Co  Hy b ] 01 BE 88 S P 1T AR AR ok, B
e A G R TR . TR T e
R A5 fl TR S ) o SR AR RN R AR R A 4 Bl
JEE 452 42z fioh 1T S 084 00, s SO SR T KR AR T R 4
P50 75 DR R TR 5 T

4.2 EERFEEXN KM ERIZENERERYM
A

RAFEEE S RS B H B E MRS
AN PR RE A5 ISR 3 BT AS () JE R 42 e 0o i L
JEE 45 SR ) PR AR 52 ) o Pl TR b Ak
JE ), BEAE R i WA S I R, e B b it 15
mm (MC6) , 6 mm (MC7) ,8 mm (MC2) , 10 mm
(MC8) F1 12 mm (MC9) T A [ J52 52 FE 45y 6 A
AN ) JEE B PEE 4 5 ) IS JBE 4% ) A8 Ak R e e i B (EL AN
F AT, N EE A5 ) VR BE 1Y) 78 Ak BE AT X LG 43 A A
E 10 s o

®4 EEREEXWTEENZUREREEE
Tab.4 Friction change and maximum temperature value

under the influence of friction plate thickness
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Fig. 10 Comparison of friction and temperature changes of

mandrel friction brace under different thickness fric-

tion plates
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Tab.5 Friction change and maximum temperature value

under specific heat capacity

B4 5 Fo/kN Fy/kN F,/kN F,/kN F,,/kN T,/C
MC10 250 326 340 388 406 77
MC5 250 320 337 374 398 74
MCI1 250 318 332 369 391 70
MCI12 250 310 330 353 381 66
MCI13 250 305 327 343 379 63
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Fig. 11 Comparison of friction and temperature changes of

mandrel friction brace under different specific heat ca-

pacities
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Tab. 6 Friction change and maximum temperature value

under the influence of friction coefficient

MRS Fo/kN F,/kN F, /kN F,/kN F,/kN T,/°C
MC14 250 336 368 419 480 82
MC15 250 328 353 391 439 76
MC5 250 320 337 374 398 T4
MC16 250 309 319 346 365 70
MC17 250 282 291 312 330 66
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Hysteretic energy dissipation model and influence parameters of

a mandrel friction brace

HU Bao-lin, HU Wu-biao, HE Wen-fu, Al Lu
(Department of Civil Engineering, Shanghai University, Shanghai 200444, China)

Abstract: According to the structural characteristics of the mandrel friction brace, a hysteretic energy dissipation model for sliding
frictional kinetic heat conversion is established. The influence of friction heat generation on the performance of the mandrel friction
brace is studied. The influence laws of initial friction force, thickness of friction plate, specific heat capacity of friction mandrel and
friction coefficient on the mechanical properties and temperature field of the mandrel friction brace are analyzed. The theoretical cal-
culation formula of the frictional force growth value of the friction brace under the influence of frictional heat generation is given and
verified by numerical analysis results. The results show that the temperature of the new friction brace increases continuously during
the friction process, and the high temperature zone mainly concentrates on the friction contact surface between the friction core
shaft and the friction plate. With the increase of the thickness of the friction plate, the initial friction force and the friction coefficient
the frictional heat effect becomes more obvious. With the increase of the specific heat capacity of the material, the friction heat ef-
fect decreases. The research on the thermal effect of sliding friction of friction braces can provide the reference for the design of fric-

tion braces.
Key words: mandrel friction brace ; hysteretic energy ; frictional heat generation ;dissipation model; parameter analysis
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