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Mesh characteristics analysis of the promote gearbox

used in jack-up offshore platforms

LI Shuai', SONG Chaosheng'. ZHU Caichao', DU Xuesong', WEN Zheng®
(1. State Key Laboratory of Mechanical Transmissions , Chongging University, Chongqing 400044,
P. R. China; 2. Chongging Qingping Machinery CO.,Ltd., Chongqing 401123, P. R. China)

Abstract: In order to investigate and improve the transmission characteristic of the promote gearbox used in jack-up
offshore platforms, the structure and the transmission principle of the gearbox was analyzed. And then the mesh
model based on MASTA was established to study the mesh characteristics of the gearbox . With the contact ratio
taken into consideration, the macro geometry parameters for the transmission system was optimized and the effect
of contact ration on the contact characteristics was analyzed. The results show that the p-p values of time varying
transmission error of the last three stages gear pairs are too large in both normal jacking and pre-load jacking
conditions before optimization; by comparison, both the maximum contact stress of the contact pair and the p-p
value of time varying transmission error of each gear pair decrease after optimization, the mean value of mesh
stiffness and the transmission capability of the gearbox are also improved.
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Table 1 Main parameters of the promote gearbox
Ykt 28 %% B/ mm  EHMA/C) K5/ mm TER#A%

S1 14 40

Y P1 71 4 35 3
Al 157 43
S2 21 50

%2 % P2 67 4 45 3
A2 156 25 49
S3 23 82

%3 % P3 37 8 79 3
A3 97 87
S4 23 121

54 % P4 24 12 120 5
A4 72 127
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Fig. 3 The mechanical analysis model
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Table 2 Working conditions for the promote gearbox
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Table 3 The contact ratio of planetary gear train before and after optimization

S./mm €
ik 2% < B/ %
Rt Ak f5 Akl Ak f5

S1 2.26 1.240
1% P1 2.28

Al 2.54 1.607

S2 1.8 1.24 1.438 1.648 15.48
52 % P2 2.2 1.25

A2 2.54 2.14 1.591 1.839 15.56

S3 3.69 2.45 1.426 1.631 14.36
% 3R P3 4.41 2.46

A3 5.17 4.33 1.588 1.833 15.48

S4 4.78 3.65 1.229 1.445 17.56
4R P4 8.36 3.66

A4 7.7 6.57 1.371 1.646 20.03
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Fig. 4 Max contact pressure of sun gears and annular gears
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Fig. 5 Contact pattera of the fourth stage sun gear and annulus gear
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Fig. 6 Transmission error of first stage gear pairs
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Fig. 8 Transmission error of third stage gear pairs
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% 6 F O FAFXEFTSRASRAEE ST 21

R4 RMUTBEHEBREEER

Table 4 Peak-to-peak value of TE before and after optimization

1t 38 15 25 W V(B / ppm
Vi TH 1EH Tt T
Hij Ja Hij Ja
S-P 2.95 3.79
%1%
P-A 2.53 2.65
S-P 14.84 17.05 14.84 23.74
%2R
P-A 17.31 4.30 17.31 6.26
S-P 39.82 39.69 55.45 55.27
3R
P-A 10.08 8.21 7.49 12.79
S-P 58.43 43.99 78.74 56.51
%49
P-A 54.05 35.73 76.21 36.59
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Table 5 The mean of meshing stiffness before and after optimization

Wi A W EE XM/ (GN e m™ 1)

(SRt T 1IEF =T i 42 T
i} Ja i Ja
SP 17.76 19.25
1R
P-A 31.55 34.51
S-P 23.77 27.60 32.39 28.33
o2 9
P-A 14.65 39.90 19.99 41.75
S-P 23.07 25.77 23.52 26.21
53 %%
P-A 33.34 35.43 34.09 37.10
S-P 19.00 23.27 19.60 23.89
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P-A 29.23 33.19 30.22 33.27
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