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Thermal analysis for fast start up of non-continuous
rotor considering thermal contact resistance
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Abstract; The thermal-structure coupling analysis for bolted connection was modeled
according to the structural features of non-continuous rotor, taking thermal contact resist-
ance of rough surface into account. The time-varying relationship of temperature distribution
and maximum stress during the fast start-up of the turbine was investigated. The influence
of contact properties, such as roughness and pre-tightened force, on temperature distribu-
tion, tensioning force and maximum stress was analyzed. Results indicated that, the thermal
contact resistance had great influence on temperature distribution of contact surface and max-
imum stress of bolted connection under the thermal impact, the contact property had influ-
ence on temperature distribution, deformation distribution and maximum stress. The re-
search provides theoretical basis for the design of gas turbine, contributing to the analysis of

thermally induced vibration and fault diagnosis.
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Fig. 1 Schematic plot for contact of bolted connection

and its boundary condition
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Fig. 2 Geometry and mesh of bolted connection
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Fig. 3 Temperature on contact surface change

with time
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Fig. 4 Distribution of contact area temperature and contact pressure at different start up times
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maximum stress

FEARTE AN = A B RN T o 4 B K g R g Bl
Bt [a] A2 AL R 5 1 5 s §e B8 B 5o e R BE .
BN 5T W AR — B0 s R B X s 6 5
Bl 3 AT LAFE o W 7 Jie K B 220 0 e 4 fh 1 7
JE T+ v e PR e 2 3R B B KON ) R R A
PARTE FIr 5 2 1 .



2900 AR R B I 4 532 %
5007 : : Saa : 10.10 40
1 —_— i 1] ] — F AL 20,8 um
I e, ﬁifi T[-- o - S ATHELE 1.6 pm
H \ ! P FMHLEEIE 3.2 um
200 0.08 .Ig el e R IHHUELEE 26,3 um
I = '?' == FNTRLBLIE #9.6 pm Jfy
S 100} 10.06 £ & 20
F i - LN — :‘-\“_ e
I:_:! o "’ il 1 t::}' % -
-100} ! ; : 10.04 © ﬂ ol LR i N e
, =
=300} ' Fit ‘ 10.02 0 -
A il : 10" 10! 10? 10° 10*
R 4 jil/s
500 ke== : s - 0
L o L 10* 8 A ) 22 T HL B FE 4 iR 2% TS/ 0 22725 Al

[ fal/s

&6 de RNy O I 5 AR I I N TR A2 16 06 &
Fig. 6 Stress and deformation of maximum

stress point change with time
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Fig. 7 Maximum temperatures difference on contact

surface change with different surface roughnesses

Fig. 8 Minimum temperatures difference on contact

surface change with different surface roughnesses
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Fig. 11 Temperature difference on contact surface

change with pre-tightening force
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different pre-tightening forces
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