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Abstract: The blade operating mechanism is an important assembly of Kaplan turbine, which is used to transfer the force
from piston and adjust the angle of blade. In general calculation,a single component of the operating mechanism is an-
alyzed separately, while deformation coordination between the components is ignored, which result in the calculated stress
is larger than the fact. By means of conjoint analysis, the finite element method is used to calculate the overall blade op-

erating mechanism, and the stress distribution of each component can be obtained accurately. It can be a better guide for
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structural design and improve the economy of the design.
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Fig.1 Basic structure of the blade operating mechanism
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Fig.2 Calculation model of blade operating mechanism
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Fig.3 Loading schematic of blade
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operating mechanism
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Fig.4 Conjoint analysis results of blade operating

conjoint analysis
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Fig.5 Connecting rod resultant displacement in

conjoint analysis
D: close -up-rated
1E_quival_|:ent tlress(ﬁl - )1:54433»&908 e
e: Equivalent (von-Mises) Stre
U.)r/ﬁ)t: Paq
Time: 1

5.26e8 Max _ _
i'é?SS . 9 EMHARITMIE E 10 #HEHRRITME
1:695528 Fig.9 Finite element grid Fig.10 Finite element grid
1.4183e8 of connecting rod of connecting lever

%:é‘g%%g? (456754007 2 WA FT 00— RS2 R, 240 T F— 0
31093667 G, S LG IR 77 5 53 A A b 2

3.2129e6 Min

e fiRg , R P S 8O A T AR I L%, R
WHFLIYAZTE | 76 £ 8 8 L AL i fin 3% A A5 8 19 7o
AR A BE S AT AN P B IRIE S BRG T 5

Iz I3 R/Ah—2k,

. . . 4.2 EMERMIAELER
6 BREDWETEFEREN

Fig. 6 Equivalent stress ];); conn:ctir_llg rod in %Mfliﬁﬁﬂif%; Hﬂ‘ : ﬁﬁﬁﬁ\j%%jﬁﬁi*@j@ 2.95
conjoint analysis mm , A RLAFARTE ; 3% A7 4 L P AR A Ak ) B R
- J174 555.0 MPa, - [a] i J1 0 47. 4 MPa; 458 5
4 BRSmaT KO VRSB, 1,38 mm, (045 3 (0 £ B
4.1 FHRTER INWARO R T ANEriL= PR L | VIR el R N
PUEEAT MESE ], B R BOGR A BROCES, S 180. 0 MPa, 4538 14y 4 L 1 g 4 v A 14 e K7



- 20 -

deod H R %41 K

A 263.0 MPa, TEZ5R A 11 ~ K 14 iR,

F: link .

Total Deformation

[Jype: Total Deformation
nit: mm

Time: 1

2.9532 Max
26251

2.297

1.9688
1.6407
1.3126
0.98443
0.65629
0.32816
2.2389e-5 Mi

B 11 BMSHEETFSARE
Fig.11 Connecting rod resultant displacement

during independent analysis
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Fig. 13 Connecting lever resultant displacement

during independent analysis
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Fig.14 Equivalent stress of the connecting lever

during independent analysis
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Tab.1 Strength calculation results of various components of

a large Kaplan turbine blade operating mechanism
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Tab.8 Investment income calculation result
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