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Table 1 Parameters for matrix structural analysis

Length (L), mm 565
Modulus of elasticity (£), N/mm’ 205000
Moment of inertia (/), mm® 24850489
Main bearing shear stiffness (kn), N/mm 7078144
Main bearing bending stiffness (k,1), Nmm/rad | 8166528500
Gearbox shear stiffness (kz), N/mm 30000
Gearbox bending stiffness (k,»), Nmm/rad 30000000

Table 2 Reaction loads under pure shear force at main bearing

Component Main bearing | Gearbox Ratio, %
Vertical force, N 39933 67 0.17
Moment, Nmm 37775 201 0.53

Table 3 Reaction loads under pure moment at main bearing

Component Main bearing| Gearbox Ratio, %
Vertical force, N 20266 -20266 -100
Moment, Nmm 13274858 29601 0.12
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Table 4 Stiffness matrix of main bearing (unit: N, mm)
(a) front row

dx dy dz dpx dpy dpz
dF. | 292655 | -1082625 0 0 0 34403210
dFy, |-1082625| 4115335 0 0 0 -128883031
dF, 0 0 1416688 | 0 | 50161546 0
dM, 0 0 0 0 0 0
dM, 0 0 50161546| 0 |[2245711034 2
dM, [34403210 |-128883031 0 0 2 5809362852

(b) rear row

dx dy dz dpx dpy dpz
dF | 577086 | -767162 0 0 0 -37062665
dFy | -767162 | 5247131 0 0 0 139698724
dF, 0 0 5661456 | 0 |(-147749645 0
dMi 0 0 0 0 0 0
dM, 0 0 -147749645| 0 [5920817508 1
dM, |-37062665| 139698724 0 0 1 613289455¢

Table 5 Stiffness matrix of gearbox (unit: N, mm)

dx dy dz dpx dpy dpz
dFx 6000 0 0 0 0 0
dF, 0 30000 0 0 0 0
dF, 0 0 30000 0 0 0
dMi 0 0 0 30000000 0 0
dMy 0 0 0 0 30000000 0
dM, 0 0 0 0 0 30000000

Table 6 Reaction loads at 100% stiffness condition

Main bearing
Component Front Rear Gearbox
. . Sum
bearing | bearing
Vertical force, N 43533 16697 60230 -26510
Moment, Nmm 1776934 | 1351686 | 3128620 | 49702
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Table 7 Gearbox reaction loads with stiffness conditions

50% GB stiffness &
500% MB stiffness

-22383
37999

100% GB stiffness &
100% MB stiffness

-26510
49702

Component

Vertical force, N

Moment, Nmm
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