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Abstract: To address the problems of the allocation reliability of lower-level units being greater
than that of the upper-level unit in the multi-layer structure reliability allocation of mechanical sys-
tems, a novel reliability allocation method was proposed. Firstly, the mechanical systems were divid-
ed into a system-function-motion-action(SFMA) hierarchy structure. Then, according to the hierarchy
structure consisting of distribution and transmission models, the reliability allocation techniques were
proposed by combining the minimum cost method and reliability function, and the reliability allocation
models of the mechanical systems, function units, motion units, and sub-motion units were estab-
lished from top to bottom. Finally, taking the gear grinding machine as an example, the feasibility

and effectiveness of the proposed method were verified.
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Fig.1 SFMA hierarchy structure for mechanical systems
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Fig.5 SFMA hierarchy structure of the mechanical system in the gear grinding machine
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M2 0.90 0.9996 | M., 200 0.9992 A1 88.00 0.45 122 152.32 | 0.9622
' : Asiz 88.00 1.00 2449.66 | 0.9647
.2 o d=d = =
M 45.75 | 0.9815 || Ms, 92.50 | 0.9629 Aria 90.50 0.80 5449.82 | 0.9630
M, 0.50 0.9998 || Ms, 88.00 0.9647 Az 90.50 0.90 3495.03 | 0.9634
M 399 0.9584 M 90.50 0.9637 Aris 90.50 1.00 2449.66 0.9637
2 . . E 7.1 . .
Az 89.50 0.80 5449.82 | 0.9633
M. 2.00 ] 0.9992 | Mz, 89.50 | 0.9641 Agss 89.50 0.85 1307.67 | 0.9635
4) ﬁfjﬂ’ﬁﬁﬁﬁﬁﬂﬂ’ﬂﬁfﬁﬁo y{/j_ﬁ‘fjj’ﬂfi A7z2s 89.50 1.00 2449.66 0.9641
o NP L .
=B a

T3 47 W [E] 100 h 1 43 BE i 7T 58 B R*(100) =
e 1 = 0,96, BT L 3E 32 5 E TR S5 B I L 49
ZH A T LLRAS IC B VR B OCAE 4R o8 1B 47 I [H] 43 i
M) AT REE AN 3 Fran . ANl 5 s BB A HLA 31
ASTCBIEBLTT , 38 AT B[] 05 Ak A 5 0T B3 10 7 5
T EAT R 53 A IR S8 B BZ 2 0 << B <
1, WAL, DIrisa g 5oc My, Sy e il St 8T 3
MICHERIT Ay ~ A BB BRETTEIER
TC A ~ Avs BUAGIRGAIE RS ECR B =
{BiL1-BiizsBiis) = {0.6,0.8,1.0}, ##E R*(100) =
e = 0,96, LIIBH gt = (9i il ) =
{20 662.19,5449.82,2449.66} , W 4% =X (17) A0
AHEERR R (1) =e 7" JLEERTT A,y ~
Avs WIBATIEE Y 680 = (el st stin) =
{1.30,1.30,1.30} h, 4> B () Al 5 B Ky

Rt = {Rii-Ri.Ri) =

{0.9970,0.9987,0.9995}
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